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e immunocompromised children and adults,

e newborns of mothers with varicella shortly
before or after delivery,

premature infants,

infants less than one year of age,

adults without evidence of immunity,
pregnant women.

VariZ1G administration is intended to reduce the
severity of varicella.
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1 EXECUTIVE SUMMARY

Cangene Corporation has submitted BLA STN125430 for their Varicella Immune Globulin
(Human) (VariZIG®) product. The sought indication from the submitted package insert is as
follows:

VariZIG is a Varicella Zoster Immune Globulin (Human) indicated for post-exposure
prophylaxis in high risk individuals.
High risk groups include:
e immunocompromised children and adults,
newborns of mothers with varicella shortly before or after delivery,
premature infants,
infants less than one year of age,
adults without evidence of immunity,
pregnant women.
VariZIG administration is intended to prevent or reduce the severity of varicella.

The Pediatric Research Equity Act (PREA) does not apply because the product has Orphan
Designation.

STN125430/0 has been granted Priority Review, with an Action Due date of December 29,
2012.

Product Description

VariZIG® is manufactured from pooled plasma collected from individuals who have high serum
titers reactive against varicella virus in a varicella ---b(4)-------------=-==-= === mmcmmmeeee . The
manufacturing process includes solvent-detergent virus inactivation and nanofiltration steps that
have been validated for viral removal/inactivation. The product is supplied as a lyophilized
powder with a —b(4)-- diluent for reconstitution. VariZIG is available in a single-use vial of 125
IU. VariZIG is accompanied by a vial of 8.5 mL of Sterile Diluent used for reconstitution. Each
vial of VariZIG is reconstituted with 1.25 mL of sterile diluent.
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STN: 125430/0

Table of Clinical Studies

Cangene conducted the following clinical studies to support licensure:

Study

Purpose of Study

VZ-001

to assess safety of VariZIG.

N =10

VZ-003

to provide evidence of effectiveness of intravenous
(IV) VariZIG in the reduction of post-herpetic
neuralgia.

safety of VariZIG.

VZ-006

to establish safety and effectiveness of VariZIG in
preventing or ameliorating maternal infections with
varicella zoster virus

to compare safety and efficacy of 1V and

intramuscular (IM) routes of administration of
VariZIG

VZ-008

to establish comparative bioavailability
(bioequivalence) of VariZIG and VZIG, following
IM administration

to demonstrate safety of VariZIG compared to VZIG.

35

VZ-009

to provide VariZIG to high risk individuals in the
USA and to collect safety and efficacy data for
VariZIG.

Ongoing; N = 372 cases reported to Cangene by
September 1, 2011.

Requlatory Background

e IND 7201 was submitted by Cangene on Jun 26, 1997. The sponsor stated the purpose
was to add a U.S. study site to an ongoing Canadian phase 3 study that used VariZIG to
treat pregnant women exposed to varicella virus and who were known to be at risk for

contracting chickenpox.

e IND 7201 was placed on clinical hold in a July 24, 1997 teleconference. The November
13, 1997, clinical hold letter contains the following items:

O questions about the appropriateness of the primary endpoint, the Constitutional Iliness
Score (CIS) at day 7; a question about the protocol not using varicella infection rate
as the primary endpoint,

O questions about the justification of the sample size, given the absence of phase 2 data
that could inform the phase 3 study design,

o0 aconcern whether the enrollment of subjects who had been exposed to varicella virus
more than 96 hours prior to dosing is justified,

Pal
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o0 aconcern about lack of validation of anti-VZ test kits that would be used to control
the manufacture of the product and to evaluate clinical outcomes, and

0 aconcern about lack of blinding in the study, and incompleteness of the statistical
analysis plan.

e November 1, 2000, Cangene requested inactivation of IND 7201 and conducted the

clinical studies in Canada.

¢ In 2005, Cangene held discussions with FDA and reactivated IND 7201.

0 Among the points discussed was the path to licensure. Cangene sought advice on
pursuing licensure by showing pharmacokinetic comparability to the licensed product
VZIG, manufactured by Massachusetts Public Health Biological Laboratories
(MPHBL).

e MPHBL decided to discontinue manufacturing VZIG in 2006, for business reasons.

Therefore, a Blood Products Advisory Committee (BPAC) meeting was held on July 21,

2005, to discuss the following questions:

1.

Please discuss what laboratory and clinical data would be sufficient to
demonstrate efficacy of a new anti-varicella antibody preparation, for prophylaxis
of severe varicella infection. In particular, please comment on

a. Which target populations would be most informative to study

b. What surrogate markers would be appropriate for assessment of efficacy

c. Other considerations for clinical trials

Please comment on whether the available scientific data support use of IGIV or
acyclovir as a substitute for VZIG for prophylaxis of severe VZV infection in any
clinical settings

e A transcript of the July, 2005, BPAC meeting, with inserted slides, is contained in
Appendix 2.

(0]

(0}

BPAC discussed the difficulties in designing a licensure trial for varicella immune
globulin (given the rarity of the population at risk after varicella vaccination has
become standard), the lack of information on appropriate surrogates for clinical
benefit, and the lack of appropriate contemporaneous control groups to permit
valid data analysis.

There was no resolution of the path-to-licensure problem.

e STN 125430 for VariZIG was submitted on June 29, 2012, and under priority review
has an action due date of December 29, 2012.

o An information request containing clinical items was issued on October 4,
2012. The responses are contained in Appendix 7.

Clinical studies submitted to support licensure

The main clinical studies submitted to support licensure are the following:

1.

VZ-006, a 3-arm randomized, open-label, active controlled [intramuscular VZIG 125

1U/10 kg (maximum dose 625 1U), Massachusetts Public Health Biologic Laboratories

(MPHBL)] study in non-immune pregnant women exposed to varicella virus within 1-4
days of enrollment (stratum 1) or 5-14 days (stratum 2), with investigational study arms
of
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a. intramuscular VariZIG 125 1U/10 kg (maximum dose 625 1U), or
b. intravenous VariZIG 125 1U/10 kg (maximum dose 625 1U),.

2. VZ-009, an open-label expanded access study using VariZIG 125 1U/10 kg (maximum
dose 625 1U), with a dose adjustment schedule for infants), to treat “high risk” subjects
exposed to varicella virus up to 10 days prior to enrollment. These high risk groups
included the following:

Immunocompromised pediatric patients.

Immunocompromised adult patients.

Full term infants (including infants < 1 year of age).

Pre-term infants.

Pregnant women

Newborns whose mothers had VZV infection shortly before delivery (<5 days).

Newborns whose mothers had VZV infection shortly after delivery (<2 days).

Healthy non-immune adults.

S@ o oo o

Clinical Study Results

VZ-006 -- Varicella-exposed, serologically confirmed varicella-naive pregnant women.

Sixty (60) women enrolled, and 3 were excluded from the efficacy analysis due to inappropriate
enrollment (subjects ------- —b(6)--- were immune at baseline; -b(6)----- had active varicella
infection at enroliment).

There were two enrollment strata based on the time from exposure to treatment, as follows:
1. Stratum 1: 1-4 days from exposure
2. Stratum 2: 5-14 days from exposure

The proposed primary endpoint for study VZ-006 was never uniquely specified, and was
changed by the sponsor over time, as follows:
1. 1997 (IND 7201): Constitutional Iliness Score (CIS) at day 7 after treatment initiation
2. 2005 meeting: CIS at time of clinical varicella (rash)
3. STN125430 (and in places in IND 7201): rate of varicella infection determined clinically
(rash, symptoms; but not by serological confirmation)

Applicant’s Per Protocol Efficacy Analysis: Subjects with Clinical Varicella

Study Arm | No. Enrolled No. with Varicella Infection
(%)

VZIG i.m. 19 8 (42%)

VariZIG i.m 17 5 (29%)

VariZIG i.v. 21 6 (29%)

These outcome differences between study arms are claimed by the applicant to be not
statistically significant (p = 0.643).
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The applicant compares these outcomes to a theoretical historical control rate of 70%, and claims
the 95% confidence interval for the 29% attack rate for VariZIG i.m. excludes the theoretical
historical control rate of 70%.

The applicant proposes this historical control rate based on an observed varicella attack rate of
87% in a household (sibling) contact study [Ross A.H. et al., NEJM 267(8):369-376 (1962)].
The applicant apparently arbitrarily diminishes the reported 87% attack rate in the Ross study to
a proposed theoretical historical control attack rate of 70% for study VZ-006, recognizing that
some varicella exposures in VZ-006 are likely to be less intense than those in the Ross study.

There has been no prospective agreement with FDA on the theoretical historical control attack
rate of 70% for study VZ-006.

FDA Analysis of the Incidence of Clinical Varicella in VZ-006

Protocol VZ-006 did not precisely define “clinical varicella’; however, it is apparent from the
applicant’s analyses that “clinical varicella’ is to be interpreted as the observation of typical
varicella pock lesions after exposure to persons experiencing chickenpox or zoster. By this
definition, the applicant includes subjects as having “clinical varicella’ even if the Constitutional
Iliness Score is zero at every time point.

Although a follow-up anti-VZ antibody measurement was made at day 42, the results of this test
did not influence the determination of “clinical varicella’; therefore, subjects with subclinical
varicella were not considered in the applicant’s analysis.

FDA reviewed the reported varicella exposure times and derived the following frequency
histogram after rounding times up to the nearest hour:

VZ-006: Reported VZ Exposure (Hours) by Study Arm
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It is apparent that the distribution of varicella exposure times for VZ-006 differs markedly from
the expected distribution for a household contact study, such as the Ross study, where all
exposure times are expected to be at least 24 hours.

Therefore, outcomes were analyzed by the extent of varicella exposure being less than or more
than 24 hours. The following chart shows the results:

Number of Subjects with Clinical Varicella by Strata and Exposure Time

VariZIG IM VZIG IM VariZIG IV

Stratum <24 >24 hours <24 >24 hours <24 >24 hours
hours hours hours

1-4days | 1/8 3%/3* 0/3 5/8 o7’ 3/5
Subject . .
IDs of :b(ﬁ)---- --b(6) --b(6) PR
infected
5-14 0/2 1/5 0/4 3/4 0/7 3/3
days
Subject
IDs of ~b(6)— Y N— G
infected

* -b(6)--- is excluded from the analysis because she had clinical varicella at baseline
"-b(6)----, in the non-infected VariZIG IV stratum 1 group, does not have a submitted VVZ exposure time; therefore,
for this analysis —b(6)------ is included in the denominator of the less than 24 hours exposure group.

It is clear that the low attack rate for subjects in the < 24 hours exposure group (1 case of clinical
varicella in 30 subjects) implies that most of the subjects in this group did not have exposures
intense enough to justify inclusion with the > 24 hours exposure group (18 cases of clinical
varicella in 29 subjects).

Therefore, if the analysis considers only subjects with varicella exposure times more than 24
hours, and if the data for the two VariZIG arms are combined, the following numbers, rates, and
95% confidence intervals are obtained:

5 -
No. Infected/No. Subjects | Attack Rate 95% Confidence
Interval
VariZIG 10/16 63% (35.4%--84.8%)
VZIG 8/12 67% (35% -- 90%)
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With the above analysis, the 95% confidence interval no longer excludes the theoretical
historical control attack rate of 70%.

Therefore, these data cannot be used to support a claim for prevention of varicella for
either VariZIG or for VZIG.

FDA Analysis of the Anti-Varicella-Zoster Antibody Results and the Potential for Missed
Subclinical Infections and Missed Baseline Seropositives

Protocol VZ-006 collected serum samples at baseline, day 2 after dosing, and at day 42
(closeout). Samples were tested using a VZ ----- b(4)------------ e The
results of the —b(4)---- were not used in the determination of clinical varicella outcomes (which
was based solely on the observation of varicella pocks). Therefore, it is possible that subjects
with subclinical varicella infections may have been missed.

The following chart shows the results for the —b(4)------ measurements of individual subjects for
the 3 study periods: Baseline, Day 2, and Closeout (which was approximately on day 42). The
results are color-coded, blue denoting subjects judged to have clinical varicella outcomes, and
orange denoting subjects judged not to have clinical varicella outcomes. The plotted data are the
Logsg of the anti-VZV titer as, measured in the -b(4)---------

VZ-006: Anti-Varicella-Zoster Antibody Titer [Log,,] by Study Period

45

35

25

Log;p Anti-VZ Titer

15 +

05 +

Baseline Day 2 Closeount
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In the group judged not to have clinical varicella (orange lines), there are 4 subjects who have a
100-fold increase in their anti-VZV titer at Closeout compared to Baseline. These subjects are
the following: -b(6)- VariZIG 1V; -b(6)- VZIG IM; -b(6)- VariZIG 1V; and —b(6)-------- VZIG
IM. (See 6.1.12.6 for the individual anti-VZ antibody titers.)

These 4 subjects may have had subclinical VZ infections.

In addition, the 6 highest baseline anti-VZV titers all occur in the group judged not to have had
varicella; however, only the subject with the highest baseline value, -b(6)-, was judged to have
been inappropriately enrolled into VZ-006, and was excluded from the analysis for this reason.

The applicant states (Dec. 7, 2012) that the —b(4)---- results were not specified in protocol VZ-
006 to play a role in outcome analysis, and that the —b(4)------ has a high degree of variability in
its results.

The anti-VZ antibody results further call into question the appropriateness of a prevention claim,
because subclinical infections may have been missed by not considering these data. Note that
some VZ virus infection rates following exposure reported in the literature have included both
clinical evidence of infection in terms of physical signs and symptoms of chickenpox, as well as
the finding of a 4-fold rise in antibody titer to VZ virus [Zaia J.A. et al., J. Inf. Dis. 147:737-743
(1983)].

Applicant’s Analysis of the Constitutional lllness Score (CIS) in VVZ-006

The original protocol VVZ-006 stated that the primary endpoint was the CIS at day 7 after
treatment. The CIS methodology was based on a study of the use of acyclovir to treat varicella
patients [Wallace, et al. Ann Int Med 117:358-363 (1992)]. FDA requested justification for the
day 7 endpoint in the context of the VZ-006 study design; however, this endpoint was never
accepted by FDA as being adequately justified (see Appendix 1, Chronology of Regulatory
Events).

The VZ-006 study results showed that the day 7 CIS was zero for every subject, except subject
-b(6)---- who was excluded from the analysis because the subject had varicella at study entry.

The applicant changed the time point for evaluation of the CIS to the time of clinical varicella
(time of rash onset).

The Constitutional IlIness Score (CIS) for subjects contracting varicella gave the following
results:

Applicant’s Post Hoc Analysis of CIS Scores at the Time of Clinical Varicella

Treatment
. IM IM v
Characteristic Value VZIG NP-001 NP-001 (IEtSaYI)
(n=19) (n=17) (n=21) B
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Treatment
_ IM IM v
Characteristic Value VZIG NP-001 NP-001 (‘rl]'gtSaYI)
(n=19) (n=17) (n=21)
CIs0' 13° 13° 16" 42
CIS1 0 0 2 2
CIS2 0 0 0 0
CIS CIS3 1 0 1 2
Score CIS4 3 0 0 3
CIS5 0 1 0 1
CIS6 2 3 0 5
CIS7 0 0 2 2
Mean
Weighted CIS 1.42 1.35 0.90
Score
Contracted No 11 (58%) 12 (71%) 15 (71%) 38 (67%)
Varicella® Yes 8 (42%) 5 (29%) 6 (29%) 19 (33%)°
1. Patients who did not develop clinical varicella were assigned a score of 0.
2. Patients —b(6)--------- developed varicella and had a CIS score of 0.

3. Patient —b(6)---- developed varicella and had a CIS of 0.

4. Patient —b(6)------ developed varicella and had a CIS of 0.

5. Omnibus comparison between groups for overall incidence of varicella, p=0.040. No significant differences noted
for any pairwise group comparison.

6. Between group comparison for positive varicella, p=0.643.

Source: Original BLA 125430/0; Clinical Study Report for study VZ-006 Vol 5.3.5.1, p.23

The applicant states the “comparison did not show significant differences between the test
articles ( NP-001 and licensed VZIG) or between strata (length of exposure to VZV - 1-4 days or
5-14 days) .” [Original BLA 125430/0; Clinical Study Report for study VZ-006 Vol 5.3.5.1,
p.49]

This reviewer agrees with the applicant’s conclusion that significant differences are not seen
between study arms or strata.

The applicant claims a demonstration of efficacy for amelioration of varicella symptoms, as
measured by the CIS, by stating as follows (page 36 of the VVZ-006 clinical report);

The mean weighted CIS at the time of varicella of 1.42 ( IM VZIG), 1.35 (NP-001 IM),
and 0.90 (NP-00 1 IV) are significantly lower than the expected CIS of 2.8 in this group
(Wallace 1992).

Regarding the derivation of the expected CIS of 2.8 in a historical control, the applicant states
the following (page 12 of the VZ-006 clinical report):

Wallace et al. (1992) provided data to estimate the CIS standard deviation for patients one
day after [acyclovir or placebo] treatment for a VZV infection; the mean CIS was 1.35
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and the pooled CIS standard deviation was 2.04. It is assumed that 70% of exposed
patients will develop VZV infections and that the mean CIS will be 4 at Day 7 for
patients developing infections and O otherwise; then the overall mean would be 2.8 and
the standard deviation would range between 2.0 and 2.6. With 20 patients per treatment
group, the sample size is adequate to detect a treatment group difference ranging from 1.8
to 2.4 with 80% power for a two-sided hypothesis test of the equality of the means with
5% Type I error.

The 1992 Wallace study, from which the CIS is adapted, was a study of the use of acyclovir to
treat young adults who demonstrated varicella lesions within 24 hours prior to study entry. The
following figure shows the CIS results of the Wallace study (Ann Int Med 117(5):358-362

(1992):

2.0

1.8 P>02 ] Acyclovir
1.6 =) Placebo

1.4 P =0.049
1.2
1.0
0.8
0.6-
0.4

= P = e
| 727
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?

F=0.002

lliness Scores
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w
'
"
(o)}

Day of Study

Figure 2. Daily constitutional illness scores of patients treated
within 24 hours.

It can be seen that the applicant’s claim that the mean of CIS at day 1 was 1.35 appears to be
supported by the above figure. However, it is not clear how the applicant derives the assumption
that “the mean CIS will be 4 at Day 7 for patients developing infections.” FDA has not accepted
the plan for analysis of the CIS.

Therefore, there is inadequate support from study VZ-006 for a claim that VariZIG lessens
varicella symptoms based on the submitted data.

Study VZ-006 Safety.

There were no deaths. There were 4 serious adverse events (worsening asthma — NP0OO1 i.m.
study arm; spontaneous abortion — 2 subjects — 1 in VZIG arm, 1 in NP0OO1 im. Arm; therapeutic

abortion).
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Tables of adverse events for study VZ-006 are given in Appendix 3 (non-serious adverse events
(NSAEs)) and Appendix 4 (serious adverse events (SAES)).

VZ-009 — Expanded Access for High Risk Subjects.

Study VZ-009 evaluated the incidence of varicella infection as the primary endpoint. Outcomes
were compared to historical control rates.

This approach was not agreed upon with CBER.
The following table gives these results:

Applicant’s Table 11-6 Comparison of Incidence of Varicella in Subjects Treated with
VariZIG and Historical Incidence of Varicella in Untreated Individuals

Historical Incidence of
. : Incidence of . . 95%
High Risk . . 1 \aricella in . 2
) \aricella in n . Confidence P-value

Population \VariZl G-treated

Untreated . Interval

. Subjects

Individuals
Pregnant Women 70% 70 5.7% (n=4)  |(1.6% - 14.0%)® |<.0001*
Immunocompromi
sed patients 88% 153 52% (n=8) |(2.3% - 10.0%) [<.0001*
Infants including
newborns, pre-
term infants and 50% 78 12.8% (n=10) |(6.3% - 22.3%) [<.0001*
infants <1 year

n = number of VariZIG doses for post-exposure prophylaxis of varicella.

2 One sample two-sided exact binomial test.

*Gray shading has been added to this cell by the reviewer to emphasize this result that appears to be substantially
different than the outcomes reported for the maternal exposure study VVZ-006. The reasons for this difference are
not known.

* Statistically significant (¢=0.05).

Source: Original BLA 125430/0; Clinical Study Report for study VZ-009 Vol 5.3.5.1, p.48 of 306

FDA comment on the evaluation of efficacy in study VVZ-009

Study VZ-009 was incompletely monitored and reported (see Appendix 7). Therefore, no
statistical analysis comparing outcomes of VZ-009 to other outcome rates is meaningful.

Study VZ-009 Safety.
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Tables of adverse events for study VZ-009 are given in Appendix 5 (non-serious adverse events)
and Appendix 6 (serious adverse events).

There were 6 serious adverse events due to coagulopathy in Expanded Access study VZ-009.

Adverse event reporting was not uniform across study sites for study VZ-009. For example, on
June 22, 2006, there was a varicella exposure incident in the NICU at Wesley Medical Center in
Wichita, KS. Thirteen (13) premature infants were treated with VariZIG i.m., with adverse events
(including 2 deaths) as shown in the following table:

All received VariZIG 125 Units in 1.2 mL i.m.

Day
SUBJID | NSAE SAE "’}fter
ast
dose
--b(6)------------
--b(6)------------ Dermatitis Diaper 4
- Haematochezia 5
--b(6)------------
--b(6)------------
--b(6)------------
--b(6)------------
--b(6)------------ Metabolic Acidosis 2
-- Hypoalbuminaemia 6
--b(6)------------ Hypothermia 5
-- Sepsis 5
--b(6)------------ Haematochezia 3
- Death
[Bronchopulmonary 6
Dysplasia]
--b(6)------------ Intraventricular 1
- Haemorrhage
Disseminated
Intravascular 2
Coagulation
Convulsion 2
Pulmonary 2
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Day
SUBJID | NSAE SAE "’}fter
ast
dose
Haemorrhage
Death 3
--b(6)------------ Sepsis 4
- Metabolic Acidosis 15
Skin Disorder 21
“Skin Breakdown”
--b(6)------------ Staphylococcal 3
- Sepsis
Coagulopathy 6
Thrombocytopenia 6
Convulsion 6
Hypotension 8
Pneumonia 9
Metabolic Acidosis 9
Adren_al_ 13
Insufficiency
Dermatitis Diaper 14
Hydronephrosis 22
Bronchopulmonary
: 25
Dysplasia
Staphylococcal
: 25
Sepsis
Pneumonia 28
Necrotising
Enterocolitis 36
Neonatal
--b(6)------------

In contrast to this, a similar exposure to 9 premature infants at Winthrop University Hospital in
Mineola, NY [VM-00510 to VM-00518] resulted in no adverse events being reported.

The above concerns about the monitoring and reporting of safety in VZ-009 were communicated
to the applicant on October 4, 2012, and the applicant’s response (see Appendix 7) states that
VZ-009 was intended to address a shortage of varicella immune globulin products for high-risk
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patients, and that the incompleteness of the study databases was known and expected. The
applicant stated that efforts to update the safety database for VVZ-009 will continue.

Conclusions and Considerations.

1.

2.

The results of VZ-006 support a claim of safety in varicella non-immune pregnant
women exposed to varicella virus.

The results of VZ-006 do not support a claim for the prevention of varicella infection in
varicella non-immune pregnant women exposed to varicella virus.

The results of VZ-006 do not support a claim for mitigation of the varicella disease
process (as measured by reduction in the Constitutional Illness Score) in varicella non-
immune pregnant women exposed to varicella virus.

Comparisons of VZ-006 safety and efficacy outcomes for VariZIG to VZIG outcomes
were under-powered to detect differences. There was no pre-specified non-inferiority
margin in the plan for analysis.

A conclusion of efficacy cannot be based on the VVZ-006 study results, although these
data can be supportive of other study data.

VZ-009, the expanded access study, was not designed to provide safety or efficacy data
for product licensure, and the data for VZ-009 do not contribute to a substantial
demonstration of safety or efficacy.

Post-exposure prophylaxis of high-risk varicella-naive patients with immune globulin
products containing antibodies against Varicella-Zoster Virus has become standard
practice since the licensure of VZIG in 1981. A 1987 published review of all cases of
varicella at St. Jude’s Children’s Hospital from March 1962 through 1986 [Pediatrics
80(4):465-475 (1987)] allowed a comparison of outcomes between the pre-VZIG era and
the five-year period when VZIG was available. The authors state that in untreated
immunocompromised children contracting varicella (N = 127), pneumonitis developed in
28% of cases; however, in a comparable group of children who received VZIG
prophylaxis (N = 45), pneumonitis occurred in only 11% of cases. It is not possible to
compare the rates of adverse events, such as pneumonitis, in study VZ-009 to rates
reported in this paper because monitoring for adverse events in study VZ-009 was
incomplete (see Appendix 7). In addition, the concomitant use of antivirals, such as
acyclovir, would confound any such attempted comparison.

A pharmacokinetic comparsion study VZ-008 of VariZIG and VVZIG conducted in normal
volunteers gave results that can be interpreted to demonstrate acceptably comparable
outcomes (see review of Iftekhar Mahmood, Ph.D.).

Recommendation.

I recommend that VariZIG be licensed based on the results of the pharmacokinetics study VZ-
008 that showed pharmacokinetic outcomes reasonably comparable to those of the licensed
product VZIG can be achieved through appropriate dosing of VariZIG. Studies VZ-006 and VZ-
009 can be considered supportive for safety, and they showed similar trends for efficacy
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outcomes for VariZIG and VZIG, although hypotheses based on pre-specified margins were not
tested.

Letter-ready final comments for the applicant: [Post Marketing Commitment]

1. Please submit a final study report for a non-clinical study that examines whether and to
what extent ----- D(4) - m e -

------------------------- Please commit to a time frame for submission of the final report.
2. Please commit to a time frame for submitting the final study report for the —b(4)-----------
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2. Clinical and Regulatory Background

Varicella Immune Globulin (VZIG)( Massachusetts Public Health Biologic Laboratories) was
licensed in 1978. It is not available due to voluntary license withdrawal due to cessation of
business activities. The following statements are excerpted from the year 2000 version of the
VZIG package insert:

CLINICAL PHARMACOLOGY:

This product contains 1gG class varicella-zoster antibodies representative of the
contributions of the large number of normal persons who donated plasma to the pool
from which the product was derived.

Upon absorption into the circulation, the antibodies persist for one month or longer.

The precise concentration of varicella-zoster antibodies that must be achieved or

maintained in order to attenuate Varicella is not known.

In the clinical studies demonstrating its efficacy, VZIG was given within 96 hours of

chickenpox exposure (4,5).

0 When administered as described below, the product has been shown to
significantly reduce mortality and morbidity from varicella among
immunodeficient children.

0 Lack of treatment of such patients has been associated with
= amortality of 7%,
= apneumonia rate of 25%,
= an encephalitis rate of 5%, and
= widespread pox (more than 100 pox) in 87% (6,7).

Clinical studies have shown that Varicella-Zoster Immune Globulin (Human) was

able to significantly modify

0 the expected severity of chickenpox, and that

0 the observed frequencies of
= death (1%),
= pneumonia (6%),
= encephalitis (0%), and
= widespread pox (27%)

o0 were less than one quarter of those observed in the past when hyperimmune
globulin was not given (4).

Although controlled clinical studies of VZIG efficacy in susceptible neonates, infants

and healthy adults have not been done to date,

0 itisexpected that VZIG will also attenuate VZV infection in these groups (8).

Pregnant Women.

e Pregnant women may be at higher risk of complications of chickenpox than
healthy adults (18).
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0 They should be evaluated the same way as other adults.

0 There is no evidence that administration of VZIG to a susceptible, pregnant
woman will prevent
= viremia,
= fetal infection or
= congenital varicella syndrome.

0 Therefore the primary indication for VZIG in pregnant women is to prevent
complications of varicella in a susceptible adult patient rather than to prevent
intrauterine infection.

o Pregnant women should be evaluated for type of exposure and history of
previous infection as described for healthy adults.

2.5 Summary of Pre- and Post-submission Regulatory Activity Related to the Submission
See Appendix 1 for a Chronology of Regulatory Events.

2.6 Other Relevant Background Information

IND 7201 was placed on clinical hold on July 24, 1997, for issues stated in a November 13, 1997
clinical hold letter, which are as follows:

1. The submitted protocol [VZ-006] is not designed to support licensure for use of this
product to treat pregnant women who are exposed to Varicella/Zoster virus (VZV).

The primary endpoint, the Constitutional 1liness Score (CIS) at day 7 is problematic
because it apparently has subjective components which.may confound an unblended
study, and because its evaluation at day 7 may not be appropriate for subjects who erooll
immediately after VZV exposure (days 1-4).

We recommend that VZV infection rate be used as a primary endpoint for this trial, with
infant infection/complication rate as an important secondary endpoint. Please comment.

2. The sample size may be inadequately justified due to erroneous assumptions about VZV
transmission rates in the exposed patient population. Please submit or cross-reference
clinical data which support the following assumptions upon which the proposed clinical
study is based:

a. the assumption that 70% of the exposed subjects will become infected with
varicella virus as evidenced by the primary endpoint measurement of the trial, and

b. the assumption that administration of VZIG can have an effect on disease
outcome if given more the 96 hours after exposure to varicella.

Page A-21



Clinical Reviewer: Charles Maplethorpe, M.D., Ph.D.
STN: 125430/0

Final Clinical Review Memo

These assumptions affect the eligibility criteria, the determination of the subgroup
in which the primary endpoint is evaluated for efficacy, and the calculation of
sample size.

We note that a study by Enders (1994) reported much lower viral transmission
rates after exposure to varicella.

3. Has the anti-VZ test kit that will be used to retrospectively exclude enrolled subjects
based upon prior immunity to Varicella/Zoster been validated? If so, please submit or
cross-reference the validation. If not, we recommend that the protocol be amended to
specify that the analysis for efficacy will be on an intent-to-treat basis without
retrospective eligibility exclusions for prior viral exposure. Please comment.

4. We recommend that the protocol exclude subjects who have a clinically diagnosed
immunodeficiency, those who are immunosuppressed, or who have a defined level of
thrombocytopenia.

The following comments concern clinical trial design and the statistical analysis plan:

5. We recommend that the protocol be amended to include blinding and other procedures to
reduce bias. Please amend the protocol to specify the blinding procedures, including
those for the outcome evaluators.

6. Please amend the Data Analysis Plan to clearly specify the subgroup in which the primary
endpoint will be evaluated for efficacy.

7. We note that the data analysis plan does not allow for the evaluation of the stated
objective of comparing the intravenous and intramuscular administration routes. Please
comment.

8. For the purpose of an intent-to-treat analysis, what outcomes will be assigned to off-study
subjects? We recommend that they be considered as treatment failures. Please comment.

3. SUBMISSION QUALITY AND GOOD CLINICAL PRACTICES

3.1 Submission Quality and Completeness

The Expanded Access Study VZ-009 was incompletely monitored, and not all data from
completed subjects has been submitted. As a result, conclusions on safety and efficacy for study
VZ-009 are difficult to derive from the database.
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4. SIGNIFICANT EFFICACY/SAFETY ISSUES RELATED TO OTHER REVIEW DISCIPLINES

4.1 Chemistry, Manufacturing, and Controls

RELEASE SPECIFICATION

The batch release specification for VariZIG is shown in Table 1. Tests are performed at
Cangene Corporation 155 Innovation Drive facility (Winnipeg, Manitoba, Canada) except
where noted.

Table 1 Release Specifications for VariZIG

Reference No. 7.4000

Approval Date: 2012-01-15

Test Parameter Method Type Method /Acceptance Criteria
No.

ldentity

—b(4) () (b4 b

Purity

--b(4)--------------- --b(4) --b(4)--- --b(4)---

Impurities — Product Related

-b(4)------------- --b(4) --b(4)--- --b(4)---

--b(4)--------------- --b(4) --b(4)--- --b(4)---

Immunoglobulin A ----b(4) --b(4)--- <40 pg/mL

--b(4)--------m-m--- ----b(4) --b(4)--- --b(4)

--b(4)--------m-mm-- ----b(4) --b(4)--- --b(4)

~-b(4) ---b(4) Lb(4)—  [-b(4)

Impurities — Process Related

~-b(4) --b(4) b)) -b(4)--

Bacterial Endotoxins --b(4)--- --b(4)--- --b(4)---

TnBP --b(4)--- --b(4)--- --b(4)---

--b(4)---
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Reference No. 7.4000
Approval Date: 2012-01-15
Test Parameter Method Type Method /Acceptance Criteria
No.
Triton X-100 --b(4)--- --b(4)--- --b(4)---
--b(4)---
-b(4)--- -b(4)--- b(A)— |-b(d)—
Potency
--b(4)--- --b(4)--- --b(4)--- --b(4)---125 1U/vial
-b(4)--- -b(4)--- b))~ |-b(d)—
Quantity
Total Protein ‘--b(4)--- ‘--b(4)--- ‘<250 mg/vial
General Tests
pH --b(4)--- --b(4)--- --b(4)---
pH (1%) --b(4)--- —-b(4)-—-  -b(4)---
General Safety Testn --b(4)--- --b(4)--- Meets 21 CFR 610.11 requirements
Bulk Material Sterilitya  |--p(4)--- --b(4)--- Meets 21 CFR 610.12 requirements
Final Container --b(4)--- --b(4)--- Meets 21 CFR 610.12 requirements
Sterility
Polysorbate 80 --b(4)--- --b(4)--- --b(4)---
Glycine --b(4)--- --b(4)--- --b(4)---
Chloride --b(4)--- --b(4)--- --b(4)---
Reconstitution time Visual --b(4)--- <10 minutes
a The --------- b(4)------- and --b(4)--- Material Sterility are performed on VariZIG DS but the results are
reported with the final product.
b The General Safety Test is performed by ---b(4) in compliance with —
b(4)----- requirements.

Source: Original BLA 125430/0; Specifications Vol 3.2.P..5.1
Potency

Potency units are assigned using a ---b(4)-----------=--=---==--=--—- that detects antibodies directed
against varicella-derived glycoproteins. The assay is conducted as follows:

R D(4)--srmsnmrmmrmsrmsnmn e
© e (A e e
T P
)
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Lack of information on levels of anti-Protein S antibodies in product

It is important to note that the submission does not measure the levels of anti-Protein S
antibodies that have been reported to be present after varicella infection [Journal of Pediatric
Hematology/Oncology (24)5:413-416 (2002)].

4.4.1 Mechanism of Action

VZ infection is controlled mainly through cell-mediated immunity. Anti-VZ antibodies may
play a role in decreasing the extent of viral spread during periods of viremia, however this has
not yet been confirmed in animal models or by clinical data.

4.4.3 Human Pharmacokinetics (PK)
See clinical pharmacology review memo of Iftekhar Mahmood, Ph.D. OBRR/DH.

5. Sources of Clinical Data and Other Information Considered in the Review

5.2 BLA/IND Documents That Serve as the Basis for the Clinical Review
Protocols were submitted to IND 7201.
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Type of | Study| Location | Objective(s) of the Study Design Test Product(s); No. of Healthy Duration | Study
Study ID of Study | Study and type of Dosage Regimen; | Subjects Subjects or of Status;
Report Control Route of (N, total; Diagnosis of Treatment Type of
Administration n, Patients Report
treatment
group)
Safety | VZ- | 5.3.5.2 Primary: to assess Single center, VariZIG; N = Healthy Single Complete;
001 safety of Phase 1, open- 625 1U; IM 10n dose Full
VariZIG. label, no control | 5, IU/kg: IV =5
Safety/ | VZ- | 5.3.5.4 Primary: to provide Single center, VariZIG; N = Post-herpetic | Single Prematurely
Efficacy | 003 evidence of Phase 2, 10 1U/kg; IV 24 n neuralgia dose terminated,;
effectiveness of IV double-blind, 50 1U/kg; IV =6 patients Abbreviated
VariZIG in the randomized Saline (placebo): n=10
reduction of post- study, placebo P ' -
herpetic neuralgia. control 0.5 mL/kg; IV n=8
Safety/ | VZ- | 5.3.5.1 Primary: to establish | Multi-center, VariZIG; = Pregnant Single Complete;
Efficacy | 006 safety and Phase 3, 125 1U/10 kg, up to | 60 n women dose Full
effectiveness of randomized, amaximumof 625 | =19
VariZIG in active control IU: IM
preventing or 125 1U/10kg, up to | N =
ameliorating a maximum of 625
maternal infections U: IV 221
with varicella zoster )
. VZIG;
virus.
Secondarv: to comnare 125 1U/10 kg’ M =19
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Type of | Study| Location | Objective(s) of the Study Design Test Product(s); No. of Healthy Duration | Study
Study ID of Study | Study and type of Dosage Regimen; | Subjects Subjects or of Status;
Report Control Route of (N, total; Diagnosis of Treatment Type of
Administration n, Patients Report
treatment
group)
BE VZ- | 53.1.2 Primary: to establish | Single center, VariZIG; N = Healthy Single Complete;
008 comparative Phase 1, double- | 125 1U/kg; IM 35n dose Full
bioavailability blindd, ; VZIG: - 18
(bioequivalence) of randomized, .
VariZIG and VZIG, parallel arm 12.51U/kg; IM
following IM study n=17
administration.
Safety/ | VZ- | 5.3.5.1 Primary: to provide Multi-center, VariZIG; = High risk Single Ongoing;
Efficacy | 009 VariZIG to high risk | Phase 3, open- 125 1U/10kg, up to | 3721 individuals 2 dose 3 Interim

individuals in the
USA and to collect
safety and efficacy
data for VariZIG.

label, expanded
access protocol,
historical

efficacy control

a maximum dose of
625 IU; IM
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5.4 Consultations

5.4.1 Advisory Committee Meeting

The July 21, 2005, Blood Products Advisory Committee meeting discussed potential paths to
licensure for Varicella Immune Globulin products. See Appendix 2 for the transcript.

5.4.2 External Consults/Collaborations

CBER/OBRR reviewers have consulted Philip Krause, M.D., OVRR, at various times since the
original submission of IND 7201 in 1997 for advice on clinical and biological issues related to
varicella-zoster infection (see Appendix 1 Chronology of Regulatory Events).

5.5 Literature Reviewed

The “Wallace Algorithm” for the “CIS Score” that is used as the primary endpoint for study VZ-
006 is taken from a study of the use of acyclovir to treat varicella infection in patients with
verified infections [Ann Intern Med 117:358-363 (1992)].

In that study, 206 active duty Navy and Marine Corps patients (San Diego) who presented with
verified varicella infection were randomize to acyclovir 800 mg p.o. 5X daily for 7 days, or to
placebo. Enrollment was stratified by time since disease onset:

o <24hrs,or

o 25-72 hrs.

Subjects were monitored daily, for 7 days, for the following:
e Lesion counts [25cm x 25cm “pox box” on chest], calculating percent of lesions in the
following categories:

o0 maculopapular
O vesicular
o crusted
0 healed

e Symptom scores [Constitutional 1liness Score (CIS)] obtained by daily summing of the

severity scores for the following outcomes:

O anorexia
o lethargy
o fever
[These complaints were graded as “none” — 0 points, “mild” — 1 point, “moderate” —
2 points, “severe” — 3 points; for fever: <37.8 °C — 0 points, 37.8 to 38.3 °C — 1 point,
38.4 t0 39.4 °C - 2 points, >39.4 °C - 3 points]

e Temperature

e Lab tests to monitor disease course
0 White blood cell count
0 Hematocrit
o Platelet count
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o0 Alanine aminotransferase (ALT), aspartate aminotransferase (AST), total
bilirubin, alkaline phosphatase, blood urea nitrogen, and serum creatinine.

The following results were reported:

Table 2. Culaneons Effects of Varicella

Early Group (= 24 Hours)

Late Group (25 to 72 Hours)

Variable
Acyclovir Placebo F Value Acyelovir Placebo P Value
(m = 38 {n = 38) [n = 38) i = 36)
Time 10 maximuem number of skin
lesions, o 1.5 2.1 (0,112 1.3 1.2 = 0.2
Time of new lesion formation, o 27 3.3 .03 3.0 2.3 0.03
Time 1o onset of cutaneous healing, J 2.6 33 < (LN 2.4 2.3 =032
Time to 100% crusting, 5.6 7.4 0.0 7.0 6.8 = 0.2
Maximum number of lesions, n™ 268 S0 X1 233 158 0.03

* Wilcoxon rank-sum test. All other companisons by log-rank test with median valves from Kaplan-Meer product-limit plots.

1.0
0.9
0.8
0.7
0.64
3.5
0.4
0.3
0.2
0,14
o

ﬂ.\
.

Proporion of Patients

- @ =FAcebo
== mACyCiowr

p=0.02

Day of Study

Figore 1. Proportion of patients with fever in the early treatment

group, acyclovir compared with placebo,

E.E] o
1.84 Fenz | ] Aaysiavic
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¥
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Figure 1. Daily constitutional illness scores of patients treated

within 24 hours.

The authors made the following conclusions:
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e Early therapy with oral acyclovir decreases the time to cutaneous healing of adult
varicella, decreases the duration of fever, and lessens symptoms.

e Initiation of therapy after the first day of illness is of no value in uncomplicated
cases of adult varicella.

e The low frequency of serious complications of varicella (pneumonia, encephalitis,
or death) precluded any evaluation of the possible effect of acyclovir on these
outcomes.

6. DISCUSSION OF INDIVIDUAL STUDIES/CLINICAL TRIALS
Study VZ-006

“Randomized Trial of Varicella Zoster Immune Globulin (NP-001) to Prevent or Modify the
Course of Varicella Zoster Virus Infection in Pregnant Women”

The study was conducted in Canada. The study was initiated before the sponsor filed IND 7201,
which was placed on clinical hold for trial design issues. The sponsor inactivated IND 7201,
continuing the study in Canada, and later re-activated the IND and occasionally sought advice
from FDA on manufacturing and trial design issues.

6.1.1 Objectives (Primary, Secondary, etc)

e To compare safety and efficacy of intravenous and intramuscular routes of administration
ofVZIG.

6.1.2 Design Overview

Randomized, actively controlled (VZIG), comparing i.v. NP-001, i.m. NP-001, and licensed i.m.
VZIG in prevention or amelioration of the sequelae of maternal varicella infection during
pregnancy

The study was not blinded.

6.1.3 Population

Inclusion Criteria

1. Pregnant women without immunity to varicella zoster virus confirmed by a latex
agglutination test.
Women who have had close contact with individuals infected with varicella.
Informed consent.
Knowledge of time and length of varicella exposure.

5. Willingness to fulfill requirements for participation in clinical study.
Exclusion Criteria

1. More than 14 days of known exposure to varicella.

2. History of hypersensitivity to blood products.

3. Disease with a potential risk of transmission via blood or plasma.

Hwn
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4. Viral hepatitis at any time or in the absence of a history of hepatitis; exposure in the past
6 months to viral hepatitis.

History of malignancy.

Known immunity to VZV.

Vaccination to VZV.

Shingles.

9. Active acne that would interfere with assessments.

10. Infections other than varicella that would interfere with study assessments.
11. History of, or suspected, substance abuse.

12. Use of any investigational drug within the prior 3 months.

13. An opinion of the Investigator that it would be unwise to enroll the patient.

O No O

6.1.4 Study Treatments or Agents Mandated by the Protocol

NP-001 is an investigational sterile, freeze-dried gamma globulin fraction containing antibodies
present in people at high levels after infection with the virus causing chickenpox (varicella). NP-
001 is suitable for administration by IM or IV injection. Lot #0411502 and lot #0405601 were
used.

Licensed VZIG was produced by the Massachusetts Public Health Biologic Laboratories and
was licensed for sale by the US FDA in 1980 (but it is no longer available). This is a sterile,
freeze-dried gamma globulin fraction containing antibodies present at high levels after infection
with the virus causing chickenpox and it is suitable for IM injection only. The following lot
numbers were used: MVZIG-56VI, MVZIG-58, MVZIG-59RF, MVZIG-62, and MVZIG-57.

Pregnant women without immunity to varicella zoster virus confirmed by latex agglutination
test were stratified on the basis of time from first exposure (1-4 days
or 5-14 days) and randomized to receive 125 units per 10 kg body weight to a maximum dose of
625 units of VZIG as

a) licensed VZIG,

b) IM NP-001 or

c) IV NP-001

e Study drug was administered within 4 hours of reconstitution.

e Subjects randomized to the IV arm of therapy had reconstituted NP-001 (625 units)
infused into a suitable vein.

e Subjects randomized to the IM NP-001 arm of therapy had reconstituted NP-001 given as
a single or divided dosage of up to 625 units into a suitable muscle.

e Subjects randomized to the Commercial VZIG arm of therapy had product administered
IM as directed by package labelling. VZIG was administered only under the direct
supervision of the investigator or aqualified subinvestigator previously identified to the
Sponsor.

e The date and time of administration of drug were recorded by the investigator or the
subinvestigator for each study patient in this trial.

e NP-001 was not to be used other than as specified in the protocol.
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6.1.6 Sites and Centers

Investigator

Sick Children's Hospital, Toronto (Site Dr. Gideon Koren

Code: HSCTOR)

B.C. Women's Health Centre, Vancouver Dr. Deborah Money

(Site Code: BCWHCV)

CHILDREN'S HOSPITAL OF WESTERN | Dr. Michael Rieder
Ontario, London

(Site Code: CHWOLO)

Health Sciences Centre, Winnipeg (Site Dr. Fred Aoki

Code: HSCWPG)

Hopital Ste. Justine, Montreal (Site Code: | Dr. Marc Boucher
HSJMON)

6.1.7 Surveillance/Monitoring

Study-eligible women were given a baseline assessment that included medical history, physical
exam, and laboratory testing. After study drug administration, subjects returned to the study site
for physical exam and varicella antibody test. Subjects returned for testing on days 7, 14 and 28,
and whenever signs or symptoms of varicella infection were noted. A *close-out assessment”
was done at 6 weeks after dosing. The following table shows these events:

Schedule of Events

Screening

Baseline

At time of

Day2 | Varicella Day 7 | Day 14! | Day 28"

Development?

Close-
out

Admission
Criteria

X

Informed
Consent

Medical
History

Maternal
Anti-VZV

Antibodies -

Serological
Screen

Maternal
Anti-VZV

Antibodies-

Titre
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Determination

Physical
Exam

Vital Signs

Hematology

Clinical
Chemistry

X| X [ X|X]| X

Urinalysis

Adverse
Events

X X X |X[X]| X
X X X [ X[X]| X
X X X [ X[X]| X

Concomitant

Medications X X

X
X
X
X

Dosage

Records X

Hematology Tests to include: RBC counts; hemoglobin, hematocrit; WBC counts and differential, platelet counts,
reticulocytes.

Clinical Chemistry tests to include: albumin and total protein, alkaline phosphatase, ALT, total bilirubin, direct
bilirubin, Creatinine. BUN.

Urinalysis to include: appearance and color, specific gravity, protein, glucose, pH, occult blood, microscopic
examination.

Physical Exam to include signs, symptoms and severity of varicella infection of mother.

! Day 7, day 14, and day 28 assessments will be performed within one day of the scheduled time for these assays
(eg. 27- 29 days for the 4 week assessment)

% If necessary.

6.1.8 Endpoints and Criteria for Study Success

Primary Endpoint.

The primary endpoint changed from the original submission of IND 7201, which used the
constitutional illness score (CIS), to later times during product development, which used number
of infected subjects as the primary endpoint. The submission mentions both endpoints in
different places in the submission.

The Wallace algorithm [Ann Intern Med 117:358-363 (1992)] for constitutional illness scores
(CIS) at day 7 was the primary study endpoint in the original submission of IND 7201.

Efficacy Variable(s)
The following efficacy variables were to be compared across study arms:

e the number of patients at the time of development of symptoms of varicella, if it occurred,
o the CIS for each treatment group,
e the number of lesions in the pox box and percentage that were
o maculopapular,
o vesicular,
O crusted or
0 healed,
e stratum, and
e CIS at other post-Baseline evaluation times.
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6.1.9 Statistical Considerations & Statistical Analysis Plan

Statistical and Analytical Plans

For determining the differences in incidence rates, the primary statistical test for between
group comparisons was the Chi-square test.

A survival-type analysis was undertaken to determine whether the time to clinical
varicella differed among the three treatment groups. All tests are two sided.

Determination of Sample Size

Wallace et al.(1992) provided data to estimate the CIS standard deviation for patients one
day after treatment for a VZV infection; the mean CIS was 1.35 and the pooled CIS
standard deviation was 2.04.

It is assumed that 70% of exposed patients will develop VZV infections and that the
mean CIS will be 4 at Day 7 for patients developing infections and 0 otherwise; then the
overall mean would be 2.8 and the standard deviation would range between 2.0 and 2.6.
With 20 patients per treatment group, the sample size is adequate to detect a treatment
group difference ranging from 1.8 to 2.4 with 80% power for a two-sided hypothesis test
of the equality of the means with 5% Type I error.

6.1.10 Study Population and Disposition

Sixty (60) pregnant women without immunity to varicella zoster virus confirmed by a latex
agglutination test were stratified based on time from first exposure (1-4 days or 5-14
days), and randomized to treatment.

Number of Subjects per Treatment Group

No. of Subjects in Group _ _Treatment _ _
1962 e e
261 e "

19 (32%) of Iicengggle\lygIdGar(]aIc|§[/i|v€zled:(;Inr}[Irfatlr)a'z[alt0 225 units
60 Total

The following frequency histogram shows the time from reported VZV exposure to the time of the
first dose of varicella immune globulin, by study arm:
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MNumberof Subjects
== I ka3 =R W B = i =] 0

Frequency Histogram of Dosing Day after
Exposure Day when First Dosed
by Study Arm

1 2 3 4 5 6 7 8 9 10 11 1z 13

Number of Days after Exposure Day when First Dosed

MM NPFOO1 W IM VZIG N NPOO1

e All of the patients enrolled were included in the intent-to-treat analysis of efficacy and in the
analysis of safety;
e of these, 57 were included in the per-protocol analysis of efficacy.

Of 60 subjects treated with study medication, 10 subjects (17%) did not complete the study.
The reasons for not completing the study are given by the sponsor as follows:

Subject —b(6)-, did not come to the closeout visit of the study due to lack of
transportation. She delivered her baby soon after.

Subject —b(6)-----, had a therapeutic abortion and did not return for the follow-up
visits.

Subject —b(6)-----, failed to return for follow-up visits, telephone calls were
unsuccessful in convincing the subject to complete study participation.

Subject —b(6)-, found it difficult to return for assessments, because she was near
delivery, so she voluntarily withdrew from the study.

Subject —b(6)-, was on bed rest and could not come for the closeout visit.

Subject —b(6)-----, had a spontaneous abortion and did not return for the follow-up
visits.

Subject —b(6)-----, delivered her baby during the study, and did not return for the
follow-up visits.

Subject —b(6)-----, stated that she was busy looking after her children and therefore
could not come for the closeout visit.

Subject —b(6)-, had a spontaneous abortion and did not return for follow-up visits.
Subject —b(6)-, was withdrawn from study: did not meet entry criteria.

Three subjects were enrolled and treated, and then were found to not have met the eligibility criteria.
The sponsor states, “the following three subjects should not have been enrolled in the study and were
excluded from the analysis of efficacy. They were however, included in the intent-to-treat assessment

of safety.”
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6.1.10.1

Subject —b(6)-tested negative with the latex agglutination (LA) at the baseline
assessment. During physical examination, four vesicles, one macule, and one crusted
macule was observed. The subject was enrolled in the study and received study drug.
The subject developed chickenpox rash the following day (Day-2 assessment).
Subject —b(6)----was not tested for chickenpox antibodies with the LA test at the time
of enrollment. The subject received study drug and was sent home. The following
day,when the laboratory performed LA screening it was positive and the Investigator
withdrew the subject from the study.

For Subject —b(6)------ , the results of antibody screening from the laboratory was
verbally reported as "non-reactive.” The subject was enrolled in the trial, and received
study drug. Upon receipt of the hard copy of the laboratory report, however, it was
noted that the result was "reactive."

Populations Enrolled/Analyzed

6.1.10.1.1 Demographics

Patient Characteristics by Treatment

Treatment
IM P-
.. 1M v Total 2
Characteristic | Value VZIG I\(lrl]D_(i% NP-001 (n=57) Value
(n=19) - (n=21)
Age (vears) Mga[;‘ T | 28.68+4.0 | 29.1846.0 | 31.48+5.6 | 30.03+5.5 0210
ge v 19-35 20-41 23-46 19-46 '
Range
Mean +
Height (em) D 162.3246.9 | 165.53+7.4 | 161.57+7.7 | 162.77+7.4 | 0.235
R 152-178 | 155-178 | 147-178 | 147-178
ange
Mean + 66.98+
) 68.24+16.0 | 67.54+8.4 67.22+13.4
Weight (kg) SD ) ) 15.3 ) 0.959
Range 47-109 53-85 43-104 43-109
Direct 0
with 00%) | 2(12%) | o@w) | 2©%)
lesions
Type Of o) 0 o) 0,
Contact Household | 15 (79%) 9 (53%) 15 (71 %) | 39 (68%) | 0.440
Workplace 1 (5%) 2 (12%) 2 (10%) 5 (9%)
Daycare 1 (5%) 2" (12%) 0 (0%) 3 (5%)
Other 2 (10%) 2(12%) | 4 (19%) 8 (14%)
0 1 (5%) 1 (6%) 0 (0%) 2 (3%)
1-4 10 (53%) | 11 (65%) | 13 (62%) | 34 (60%)
Days Since 5-8 4 (21%) 5 (29%) 6(29%) | 15(26%) | 440
Contact 0-14 3 (16%) 0 (0%) 2 (9%) 5 (9%) '
NOt o) 0, 0 0,
recorded 1 (5%) 0 (0%) 0 (0%) 1 (2%)
Duration of <3hrs 3 (16%) 6 (35%) 5 (24%) 14 (25%) | 0.244
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Treatment
IM P-
... IM v Total 2
Characteristic | Value VZIG l\(lﬁ_(i% NP-001 (n=57) Value
(n=19) - (n=21)
Exposure 3-12 hrs 2 (10%) 3 (18%) 7 (33%) 12 (21%)
> 12 hrs 13 (68%) 8 (47%) 8 (38%) 29 (51%)
reclg?c;e q 1 (5%) 0 (0%) 1 (5%) 2 (4%)
<20 1 (5%) 0 (0%) 0 (0%) 1 (2%)
21-29 9 (47%) 7 (41%) 7 (33%) 23 (40%)
Age Group 31-39 9 (47%) 9 (53%) 13 (62%) 31 (54%) 0780
> 41 0 (0%) 1 (6%) 1 (5%) 2 (4%)
Caucasian | 12 (63%) 14 (82%) 16 (76%) 42 (74%)
Black 1 (5%) 0 (0%) 0 (0%) 1 (2%)
Ethnicity Hispanic 0 (0%) 0 (0%) 1 (5%) 1 (2%) 0.799
Asian 2 (10%) 0 (0%) 1 (5%) 3 (5%)
Other 4 (21%) 3 (18%) 3 (14%) 10 (18%)

. 0-12 wks 6 (32%) 6 (35%) 9 (43%) 21 (18%)
Gestation 13-24 wks 6 (32%) 6 (35%) 5 (24%) 7(30%) | 0.847
Week >24 7 (37%) 5 (29%) 7 (33%) 19 (33%)

Strat 1-4 days 11 (58%) 11 (65%) 12 (57%) 34 (60%)
rata 5-14 days 8 (42%) 6 (35%) 9 (43%) 23 (40%) |

One patient also had household contact.
“Omnibus test among the three groups.

Adapted from: Original BLA 125430/0; Clinical Study Report for study VZ-006 Vol 5.3.5.1, p.20

6.1.10.1.3 Subject Disposition

Sixty (60) women enrolled, and 3 were excluded from the efficacy analysis due to inappropriate
enrollment (subjects —b(6)-----
infection at enrollment).

6.1.11.1 Analyses of Primary Endpoint(s)

Signs and Symptoms in Patients who Contracted Varicella (n=19)

6.1.11 Efficacy Analyses

were immune at baseline; -b(6)---- had active varicella

ID

Strata
&
Drug

Visit

Days from
Randomization

Pruritus

Anorexia

Lethargy

Temperatul
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Strata
ID & Visit R Dgys f.m”? Pruritus Anorexia | Lethargy | Temperatur
Dru andomization
g
Day 14
. (97.10.29) 14 None Mild Mild <37.8
--b(6) M Clinical 15 Moderate | Moderate | Moderate <37.8
-- NP-001 Varicella 42 Mild None None <37.8
Day 28 30 None None None <37.8
Closeout
1 Clinical 18
Y I— M Varicella 28 Severe Mild Moderate <37.8
NP-001 (97.05.24) None None <37.8
Day 28 40
1
~b(6)- 2 | Day 14 14 Moderate |  Mild Mild <37.8
VZIG
IlM g@yolﬁ“lﬁ) 14 Mild Mild Mild <37.8
--b(6)-------mm o COMM Da;} 28 29 None None None <37.8
VZIG Closeout 43 None None None <37.8
1 Day 28 28 None None None <37.8
Al v (97.08.01) 46 None None None <37.8
NP-001 | Closeout .
1 Day 14 (97. Mild Severe Severe
10.14) 13 <37.8
--b(6)-----------=------- v Dav 28 None None None
NP-001 y 27 None None None <37.8
Closeout
1 (Dg%yolfgg) 14 None None None <37.8
--b(6)-----=-=m=mmm--- IM Da;ll 2é 28 None None None <37.8
NP-001 Closeout 42 None None None <37.8
L Clinical
--b(6)-- v . 12 None None Mild <37.8
NP-001 Varicella
L Clinical
Yo - IM Varicella 21 Severe None Mild <37.8
COMM Dav 28 27 None None None <37.8
VZIG Y
b(B)-rermn IlM Day 14 16 None Mild Severe | 37.8 to 38.
NP-001 Day 28 28 None None None <37.8
1
IM Clinical
-b(6)-- coMM | Varicella 12 None None None <37.8
VZIG
IlM S/gpilcceailla 15 None Moderate Mild >39.4
--b(6)--------------—--- COMM | Day 28 27 Mild None None <37.8
VZIG Closeout 42 None None None <37.8
1 Day 2 2 Mild Mild Mild <37.8
-b(6)--- IM Day 7 7 Mild None Mild <37.8
NP-001 | Day 14 14 None None None <37.8
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Strata
ID & Visit Raag}éﬂirz(;rgon Pruritus Anorexia | Lethargy | Temperatur
Drug
2 Clinical
IM Varicella 18 Moderate Moderate Moderate <37.8
--b(6)---------------- COMM (97.02.09) 29 None None None <37.8
VZIG Day 28 42 None None None <37.8
Closeout
2 Clinical
-b(6)-- v Varicella 12 Severe Moderate | Moderate <37.8
NP-001 | (97.11.17)
2 Day 14 20 None None None <37.8
--b(6)---------------- M (97.12.26) 31 None None None <37.8
COMM | Day 28 )
VZIG Closeout 11 None None None <37.8
2 Clinieal 11 Mild None Mild | 37.8t0 38,
--b(6)---------------- v \D/:;/Iclil a 17 None None None <37.8
NP-001 Closeout 41 None None None <37.8
IZM Day 14 14 Severe Mild None <37.8
--b(6)--------------- comm | Day 28 24 Severe Severe Severe 38.4 to 39.
VZIG Closeout 41 Mild None None <37.8
2 Day 14 14 Mild None None <37.8
--b(6)---------------- v Day 28 28 None None None <37.8
NP-001 | Closeout 49 None None None <37.8
2 Clinical
-b(6)-- IMNP- | & el 18 Mild Moderate | Moderate | 37.8 to 38.
001

ISubject —b(6)--- had clinical varicella at baseline and therefore should not have been enrolled in the study.

Source: Original BLA 125430/0; Clinical Study Report for study VZ-006 Vol 5.3.5.1, p.32
The gray background denotes subjects ----b(6)

who are reported to have experienced

clinical varicella, although all CIS scores were zero; these subjects did have pocks that were clinically judged to be

varicella.

Distribution of Symptoms Among all Patients (n=57)

IMVZIG IM NP001 IV NP0OO1 p-Value

(n=19) (N=17) (n=21)

Pruritus: None 14 14 17 0.732
Mild 1 1 3
Moderate 2 1 0
Severe 2 1 1

Anorexia: None 14 13 19 0.468
Mild 3 2 0
Moderate 2 2 1
Severe 0 0 1
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IMVZIG IM NP001 IV NP0O1 p-Value

(n=19) (N=17) (n=21)

Lethargy: None 14 13 17 0.884
Mild 4 0 2
Moderate 1 3 1
Severe 0 1 1

Temperature: | <37.8° 18 15 21 0.639
37.8t0 38.3° 0 2 1
>39.4° 1 0 0

Source: Original BLA 125430/0; Clinical Study Report for study VZ-006 Vol 5.3.5.1, p.22

Analysis of CIS Scores at the Time of Clinical Varicella

Treatment
. IM IM v
Characteristic Value VZIG NP-001 NP-001 (‘rl]'gtSaYI)
(n=19) (n=17) (n=21)
CIS o' 13° 13° 16" 42
CiIs1 0 0 2 2
CIs2 0 0 0 0
CIS CIS3 1 0 1 2
Score CIs4 3 0 0 3
CIS5 0 1 0 1
CIS6 2 3 0 5
CIS7 0 0 2 2
Mean
Weighted CIS 1.42 1.35 0.90
Score
Contracted No 11 (58%) 12 (71%) 15 (71%) 38 (67%)
Varicella® Yes 8 (42%) 5 (29%) 6 (29%) 19 (33%)°

1. Patients who did not develop clinical varicella were assigned a score of 0.

2. Patients —b(6)------------

developed varicella and had a CIS score of 0.

3. Patient —b(6)---- developed varicella and had a CIS of 0.
4. Patient —b(6)---- developed varicella and had a CIS of 0.

5. Omnibus comparison between groups for overall incidence of varicella, p=0.040. No significant differences noted

for any pairwise group comparison.
6. Between group comparison for positive varicella, p=0.643.
Source: Original BLA 125430/0; Clinical Study Report for study VZ-006 Vol 5.3.5.1, p.23

CIS Scores for Subjects with Clinical Varicella; mean (range)

Treatment
IMVZIG IM NP-001 1V NP-001
Strata N N N
Daysof |1(1-4
Clinical | days) 5 | 34(06) | 4 |43(06)| 3 |27(07)
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Treatment
IMVZIG IM NP-001 1V NP-001
(n-8) (n=b) (n=6)
Varicella
2 (5-14
days) 3.3 (0-6) 1 6 3 3.7 (1-7)

The following table shows the CIS for individual subjects at the various study periods:
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6.1.12 Safety Analyses
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6.1.12.2 Overview of Adverse Events

IM and IV NP-001 Adverse Events

STN: 125430/0

IM COMM VZIG
Number of Subjects= 19

IM NP-001
Number of Subjects= 19

IV NP-001
Number of Subjects= 22

Subjects Subjects Subjects
Events Reporting Events Reporting Events Reporting

Event Event Event
Preferred Term | All Related | All Related | All Related | All Related | All Related | All Related
Adverse Events 40 14 16 11 38 12 15 10 42 6 16 3
Body as a 22 12 14 1 21 12 13 10 14 1 9
Whole
Asthenia 0 0 0 0 1 1 1 1 2 0 2 0
Chills 0 0 0 0 2 0 2 0 0 0 0 0
Fever 2 0 2 0 2 0 1 0 2 0 2 0
Flu Syndrome 0 0 0 0 2 0 2 0 0 0 0 0
Headache 4 2 2 2 4 3 4 3 4 0 2 0
Infection 1 0 1 0 3 0 3 0 2 0 2 0
Injection Site 1 1 1 1 0 0 0 0 2 1 2 1
Reaction
Malaise 1 0 1 0 0 0 0 0 0 0 0 0
Neck Rigid 1 0 1 0 0 0 0 0 0 0 0 0
Pain 3 0 2 0 0 0 0 0 0 0 0 0
Pain Abdomen 0 0 0 0 0 0 0 0 1 0 1 0
Pain Back 0 0 0 0 0 0 0 0 1 0 1 0
Pain Chest 0 0 0 0 1 0 1 0 0 0 0 0
Pain Injection 9 9 9 9 8 8 8 8 0 0 0 0
Site
Cardiovascular 0 0 0 0 1 0 1 0 1 0 1 0
System
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STN: 125430/0

IM COMM VZIG
Number of Subjects= 19

IM NP-001
Number of Subjects= 19

IV NP-001
Number of Subjects= 22

Subjects Subjects Subjects
Events Reporting Events Reporting Events Reporting
Event Event Event
Preferred Term | All Related | All Related | All Related | All Related | All Related | All Related
Cardiovascular | 0 0 0 0 0 0 0 1 0 1 0
Disease
Migraine 0 0 0 0 1 0 1 0 0 0 0 0
Digestive 4 1 3 1 2 0 2 0 10 1 8 1
System
Anorexia 0 0 0 0 0 0 0 0 2 0 2 0
Diarrhea 0 0 0 0 0 0 0 0 1 0 1 0
Ggstromtestmal 0 0 0 0 0 0 0 0 1 0 1 0
Disease
Nausea 3 1 3 1 2 0 2 0 4 1 4 1
Vomit 1 0 1 0 0 0 0 0 2 0 2 0
Hemic and
Lymphatic 1 0 1 0 0 0 0 0 1 1 1 1
System
Ecchymosis 0 0 0 0 0 0 0 0 1 1 1 1
Lymphadeno 1 0 1 0 0 0 0 0 0 0 0 0
Metablic and
Nutritional 2 0 2 0 1 0 1 0 2 0 2 0
Disease
Edema 0 0 0 0 1 0 1 0 0 0 0 0
Edema 1 0 1 0 0 0 0 0 0 0 0 0
Peripheral
Phosphatase
Alkaline 0 0 0 0 0 0 0 0 1 0 1 0
Increase
Weight 1 0 1 0 0 0 0 0 1 0 1 0
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IM COMM VZIG IM NP-001 IV NP-001
Number of Subjects= 19 Number of Subjects= 19 Number of Subjects= 22
Subjects Subjects Subjects
Events Reporting Events Reporting Events Reporting
Event Event Event

Preferred Term | All Related | All Related | All Related | All Related | All Related | All Related
Decrease
Musculoskeletal 0 0 0 0 0 0 0 0 1 1 1 1
System
Myalgia 0 0 0 0 0 0 0 0 1 1 1 1
Nervous 2 1 2 1 1 0 1 0 5 1 4 1
System
Dizziness 2 1 2 1 0 0 0 0 0 0 0 0
Hypertonia 0 0 0 0 0 0 0 0 1 0 1 0
Insomnia 0 0 0 0 1 0 1 0 1 0 1 0
Somnolence 0 0 0 0 0 0 0 0 2 0 2 0
Vasodilat 0 0 0 0 0 0 0 0 1 1 1 1
Respiratory 3 0 2 0 6 0 5 0 1 0 1 0
System
Asthma 1 0 1 0 2 0 2 0 0 0 0 0
Cough Increase 1 0 1 0 2 0 2 0 0 0 0 0
Epistaxis 0 0 0 0 1 0 1 0 0 0 0 0
Pharyngitis 1 0 1 0 1 0 1 0 1 0 1 0
Skin and 3 0 2 0 4 0 4 0 3 1 3 1
Appendages
Acne 1 0 1 0 0 0 0 0 0 0 0 0
Pruritus 0 0 0 0 2 0 2 0 1 1 1 1
Rash 0 0 0 0 2 0 2 0 1 1 1 1
Rash 1 0 1 0 0 0 0 0 0 0 0 0
Maculopapular
Rash
\esiculobullous ! 0 1 0 0 0 0 0 0 0 0 0
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IM COMM VZIG IM NP-001 IV NP-001
Number of Subjects= 19 Number of Subjects= 19 Number of Subjects= 22
Subjects Subjects Subjects
Events Reporting Events Reporting Events Reporting
Event Event Event
Preferred Term | All Related | All Related | All Related | All Related | All Related | All Related
Special Senses 1 0 1 0 1 0 1 0 1 0 1 0
Corneal Lesion 1 0 1 0 0 0 0 0 0 0 0 0
Otitis Media 0 0 0 0 1 0 1 0 0 0 0 0
Taste 0 0 0 0 0 0 0 0 1 0 1 0
Perversion
Urogenital 0 2 1 0 1 3 3 0
System
Abortion 2 0 2 0 0 0 0 0 1 0 1 0
Hemorrhage 0 0 0 0 0 0 0 0 2 0 2 0
Vaginal
Infection
Urinary Tract 0 0 0 0 1 0 1 0 0 0 0 0
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6.1.12.3 Deaths

There were no deaths.

6.1.12.4 Nonfatal Serious Adverse Events
See Appendix 4.

6.1.12.5 Adverse Events of Special Interest (AESI)
There were no cases of varicella pneumonitis.

6.1.12.6 Clinical Test Results

Anti-VZ antibody titers were measure at baseline, day 2, and at “‘closeout’ (approximately day
42). These data were not used to classify outcomes (see Executive Summary). The following
table gives the Log;p anti-VZ titers measured in the —b(4)-----

Logio —b(4)------- Titer by
Period
> 100 X
Baseline
Clinical Study | Subject at
Varicella? | Arm ID Baseline | Day 2 Closeout | Closeout
IM
No VZIG | --b(6)-- 0]1.612784 | 2.889302 1
IM
No VZIG | --b(6)-- | 2.401401 | 2.522444 | 4.524889 1
v
No NP001 | --b(6)-- | 1.041393 | 1.908485 | 3.209783 1
v
No NP001 | --b(6)-- 0]1.973128 | 2.622214 1
IM
No NP0O01 | --b(6)-- | 2.041393 | 2.130334 | 1.995635 0
IM
No NP001 | --b(6)-- | 1.361728 | 1.919078 | 1.60206 0
IM
No NP001 | --b(6)-- | 0.30103 | 1.643453 0
IM
No NP001 | --b(6)-- | 0.30103 | 1.544068 | 1.278754 0
IM
No NPOO1 | --b(6)-- | 0.954243 | 1.414973 0
IM
No NP0O1 | --b(6)-- | 1.041393 | 1.380211 | 1.69897 0
No IM --b(6)-- | 0.778151 | 1.361728 | 1.146128 0
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Logio —b(4)------- Titer by
Period
> 100 X
Baseline

Clinical Study | Subject at

Varicella? | Arm ID Baseline | Day 2 Closeout | Closeout
NP001
IM

No NPO01 | --b(6)-- | 1.176091 | 1.531479 | 1.230449 0
IM

No NPO01 | --b(6)-- | 0.477121 | 1.414973 | 1.146128 0
IM

No NPO01 | --b(6)-- | 0.477121 | 1.477121 0
IM

No NPOOL1 | --b(6)-- | 0.477121 | 1.591065 | 1.255273 0
IM

No NP0O1 | --b(6)-- | 0.69897 | 1.544068 | 1.20412 0
IM

No VZIG | --b(6)-- | 2.857332 | 2.802089 | 2.821514 0
IM

No VZIG --b(6)-- | 1.113943 | 1.755875 | 1.623249 0
IM

No VZIG | --b(6)-- 0| 1.518514 0
IM

No VZIG | --b(6)-- 0] 1.623249 | 1.079181 0
IM

No VZIG | --b(6)-- 0| 1.69897 | 1.146128 0
IM

No VZIG | --b(6)-- 1] 1.643453 | 1.518514 0
IM

No VZIG | --b(6)-- | 0.30103 | 1.230449 | 0.90309 0
IM

No VZIG | --b(6)-- | 0.477121 | 1.491362 | 1.30103 0
IM

No VZIG | --b(6)-- | 2.609594 | 2.624282 | 2.507856 0
v

No NPO01 | --b(6)-- | 0.30103 | 1.763428 | 1.20412 0
v

No NPO01 | --b(6)-- | 0.69897 | 2.252853 | 1.113943 0
v

No NP001 | --b(6)-- | 1.079181 | 2.133539 0
v

No NP001 | --b(6)-- | 0.845098 | 1.968483 | 1.30103 0
v

No NP0O1 | --b(6)-- 0| 1.716003 | 0.90309 0
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Logio —b(4)------- Titer by
Period

>100 X

Baseline
Clinical Study | Subject at
Varicella? | Arm ID Baseline | Day 2 Closeout | Closeout
No II\\II/DOOl --pb(6)-- | 1.612784 | 2.274158 | 1.763428 0
No II\\II/DOOl --pb(6)-- | 0.477121 | 1.982271 | 1.653213 0
No :\\I£’001 --p(6)-- | 0.477121 | 1.653213 | 1.113943 0
No II\\I£>001 --b(6)-- | 0.69897 | 2.053078 1 0
No II\\I£>001 --b(6)-- | 0.69897 | 1.919078 | 1.342423 0
No II\\II/3001 --b(6)-- | 0.90309 | 2.311754 0
No II\\II/3001 --b(6)-- | 0.60206 | 2.357935 | 1.60206 0
No II\\II/3001 --b(6)-- | 2.55145 | 2.691081 | 2.453318 0
No II\\II/3001 --b(6)-- | 2.912753 | 3.107888 | 3.100715 0
Yes Il\l'\gOOl --b(6)-- | 0.778151 | 1.20412 | 3.576457 1
Yes Il\l'\gOOl --b(6)-- | 1.20412 | 1.531479 | 3.852236 1
Yes {/MZIG --b(6)-- 0 | 1.462398 | 3.301247 1
Yes {/MZIG --pb(6)-- | 1.322219 | 1.322219 | 3.468347 1
Yes {/MZIG --pb(6)-- | 0.477121 | 1.70757 | 3.375298 1
Yes {/MZIG --p(6)-- | 0.778151 | 1.544068 | 3.779669 1
Yes II\\I£>001 --b(6)-- | 0.30103 | 1.880814 | 3.017868 1
Yes II\\II/DOOl --pb(6)-- | 0.477121 | 1.880814 | 2.666518 1
Yes :\\|£>001 --b(6)-- 1| 2.444045 | 3.055378 1
Yes Il\l'\gOOl --b(6)-- | 1.361728 | 1.819544 | 2.755112 0
Yes IM --b(6)-- | 0.954243 | 1.531479 0

Page A-49



Clinical Reviewer: Charles Maplethorpe, M.D., Ph.D.
STN: 125430/0

Final Clinical Review Memo

Logio —b(4)------- Titer by
Period
> 100 X
Baseline

Clinical Study | Subject at

Varicella? | Arm ID Baseline | Day 2 Closeout | Closeout
NP001
IM

Yes NPO01 | --b(6)-- | 0.477121 | 1.278754 | 2.255273 0
IM

Yes NPO01 | --b(6)-- | 1.447158 | 1.919078 | 3.116608 0
IM

Yes VZIG | --b(6)-- | 0.954243 | 1.70757 0
IM

Yes VZIG | --b(6)-- | 0.60206 | 1.892095 | 2.568202 0
IM

Yes VZIG | --b(6)-- | 1.740363 | 2.120574 0
IM

Yes VZIG --b(6)-- | 1.255273 | 1.447158 | 3.24403 0
v

Yes NP0O1 | --b(6)-- | 0.69897 | 2.152288 | 2.555094 0
v

Yes NP00L1 | --b(6)-- | 1.716003 | 2.037426 | 1.995635 0
v

Yes NP001 | --b(6)-- | 0.60206 | 1.886491 0

6.1.12.7 Dropouts and/or Discontinuations

Three subjects were excluded from the efficacy analysis because of inappropriate enrollment
(subjects ---b(6)------------- were immune at baseline; -b(6)-- had active varicella infection at
enrollment).
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6.2 Trial #2 Study VZ-009

“Safety and Efficacy of Varicella Zoster Immune Globulin (Human) (VariZIG™) in Patients At-
Risk of Varicella Infection”

Objectives (Primary, Secondary, etc)

e to outline the handling and use of VariZIG which is distributed by FFF
Enterprises under the Expanded Access IND
e to collect safety and efficacy data for VariZIG

6.2.2 Design Overview

Study VZ-009 was an open-label Expanded Access Protocol to provide VariZIG to high risk
subjects following exposure to VZV in the USA. The study was conducted by the U.S.
distributor of the product, FFF Enterprises, Inc.

There were four visits prescribed in the protocol, as follows:
e Baseline visit (visit 1)
o0 collection of eligibility data,
medical history,
varicella exposure history,
informed consent,
hematology and blood chemistry parameters (if available),
VariZIG administration and
0 adverse event monitoring.
e Two observational visits
0 Visit 2 conducted between Day 1-4 and
0 Visit 3, between Day 7-20, collect data on safety and efficacy.
e Visit 4 between Day 28-42, include the overall clinical review of varicella infection and
completion of adverse event and safety data.
e Follow-up with for 4 weeks (or to resolution of varicella infection) and completion of the
CRF was encouraged.

O O0OO0OO0O0

The following schema shows the study design:
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Figure 1: Schematic Diagram of VariZIG Release and Data Collection

Subject presentation

.

Investigator’s differential diagnosis and confirmation of subject
eligibility in accordance with the Inclusion and Exclusion criteria

I

Bequest for VariZIG by investigator to FFF Enterprises

:

Confirmation and approval of patient eligibility by FFF Enterprises
{Cangene Corporation may be consulted)

!

Shipment of VariZIG and study binder to investigator by FFF Enterprises

) !

FFF Enterprises notifies Cangene
Corporation of drug shupment

Investigator obtains signed ICF from
subject (legally acceptable representative)

. }

FFF Enterprises/Cangene
Corporation contacts investigator
within 7 days to discuss investigator
respensibilities and data collection

Administration of VariZIG to subject

If VariZIG was administered
prior to local IRB approval, the
Investigator mmst ensure local
IEB is aware of the emergency
wse of VariZIG as per 21 CFR
56.104 part (c)

Investigator follows subject for
1 meonth (or to reselotion of
varicella infection) and enters
all required data into CRF (as
mstructed by FEFF Enterprizes
or Cangene Corporation)

¥

Investizator (or designate)
sends the completed CEF to
Cangene Corporation

6.2.3 Population

1. Signed and dated ICF.

2. Cangene Corporation (or designate) VariZIG release requirement.

3. Any of the following high risk subjects exposed to VZV ideally within the previous 96 hours
but within the previous 10 days maximum (protocol version 4.0):
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Exclus
1.
2.
3.

No gk

6.2.4 Study Treatments or Agents Mandated by the Protocol

* Volume of VariZIG to be administered to the subject after reconstitution.

@+ooo0 o

h. Healthy non-immune adults.

ion Criteria

Immunocompromised pediatric patients.
Immunocompromised adult patients.
Full term infants (including infants < 1 year of age).
Pre-term infants.
Pregnant women
Newborns whose mothers had VZV infection shortly before delivery (<5 days).
Newborns whose mothers had VZV infection shortly after delivery (<2 days).

Subjects with known immunity to VZV [i.e. previous varicella infections or varicella
vaccination (received 2 doses of the varicella vaccine)].
Hypersensitivity to blood or blood products, including IV or IM human immunoglobulin
preparations.
Hypersensitivity to any component of VariZIG, its diluent or any packaging component.
History of selective IgA deficiency.
Evidence of VZV infection (chicken pox or shingles) at study entry.

Subjects that were severely thrombocytopenic (platelets < 50 x 10°/L).

Weight of Subject Dose Volume to
Administer*
Kg Ib Units Number of (mb)
vials
<10.0 <22.0 125 1 1.2
10.1-20.0 [22.1-44.0 250 2 2.4
20.1-30.0 144.1-66.0 375 3 3.6
30.1-40.0 [66.1-88.0 500 4 4.8
>40.0 >88.0 625 5 6.0

e The maximum dose was 625 units for subjects with weight > 40 kg.

e The original protocol recommended a dose of 62.5 units (0.6 ml) for infants under 5 kg
body weight; however this dose was increased to 125 units (1.2 ml) after consultations
by the sponsor with CDC (Atlanta).

e There were no restrictions on the use of prior or concomitant therapy.

6.2.5 Directions for Use
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Most subjects received VariZIG by the intramuscular route of administration, as per protocol,
with a few subjects receiving it by the intravenous route of administration.

6.2.6 Sites and Centers
Nationwide expanded access

6.2.7 Surveillance/Monitoring

Visit 1 Visit 2 Visit 3 Visit r
Day 7 to Day 20 Day 28 to
(or approximate day| Day 42
Da;q_ Day 1;0 Day of (closeout) or
O/Baseline varicella rash Early
development  |Termination
Admission Criteria X
Signed Informed Consent X
Medical
History X
History of Varicella
X
Exposure
Hematology®
Blood Chemistry?
VariZIG Dosing® X
Adverse Events x* X X X
Concomitant Medications |~ X° X X X
Evaluatloq of Varicella X X X
Lesion(s)
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Visit 1 Visit 2 Visit 3 Visit r
Day 7 to Day 20 Day 28 to
(or approximate day| Day 42

/ Da)i_ Day 1;0 Day of (closeout) or
O/Baseline varicella rash Early
development  |Termination
Overall Clinical Review of
Varicella X

Infection

If appropriate; “If available; *Re-dosing of VVariZIG may occur on Days other than Day 0, if clinically justified:;
*Post dosing; *Record all transfusions and prescription, non-prescription and herbal medications.
Source: Original BLA 125430/0; Clinical Study Report for study VZ-00 Vol 5.3.5.1.2, p.18

Clinical Assessments Conducted During VZ-009 Study

Visit 1 Visit 2 Visit 3 Visit 4
Assessment (Baseline) | (D1-D4) | (D7-D20) |(D28- D42)
Adverse events N \ \
Blood chemistry tests*:
Total bilirubin, AST, ALT, alkaline v v v v

phosphatase, lactate dehydrogenase,
creatinine, BUN

Hematology tests™*:
Hemoglobin, hematocrit, v v v v
WBC count and differential,

RBC count and platelet count

Evaluation of varicella lesions - type,

number, size, location of the body and ol ol ol
percent of body area affected

Assessment for incidence of J
pneumonia, encephalitis, pox

count > 100

* If available; D: Day post VariZIG administration.
Source: Original BLA 125430/0; Clinical Study Report for study VZ-00 Vol 5.3.5.1.2, p.27

6.2.8 Endpoints and Criteria for Study Success

Efficacy assessments were based on evaluation of the following:
e incidence of varicella (chickenpox),
e mortality,
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e pneumonia,
e encephalitis and
e complications due to VZV infection

6.2.9 Statistical Considerations & Statistical Analysis Plan

Protocol VZ-009 planned to analyze the incidence of clinical varicella as a primary endpoint, as
well as secondary endpoint of mortalily due to VZ infection, varicella pneumonia, varicella
encephalitis, number of subjects with pox count > 100, and other complications of varicella in
high-risk subjects.

Study VZ-009 was incompletely monitored and reported (see Appendix 7). Therefore, no
statistical analysis comparing outcomes of VVZ-009 to other outcome rates is possible.

6.2.10 Study Population and Disposition

6.2.10.1.1 Demographics

Table 11-4 Summary of Study Population Demographics Based on Safery Pnpn]nrioul

Demography Variable Overall’
(n=371)

Age] (vears) il 372
Mean (SD) 12.2 (14.65)
Median 6.1
Fange 00 -758

Gender [a (%2)] Female 224 (60.2)
Male 148 (39.8)
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Demography Variable Overall®
(n=371)

Race [n (%]] White 204 (54.8)
Black or African American 38 (10.2)
Asian 19 (5.1)
Hispanic or Latino 70 (21.2)
American Indian or Alaska Native 2(0.5)
Native Hawaiian or Other Pacific Islander 1{0.3)
Subject Declined to Provide T(1.9)
Not Reported 22 (5.9

Weight (kg) n 372
Mean (5D} 343 (3399
Median 2000
Fange 0.5-1450

L1r demographic information was missing on the CRF, available data provided on the DRF was nsed.
: Age is calculated from the date of VariZIG administration, if available. If not available, age is calculated
from the date of Informed Consent or the date of dmg request.

* Total number of subjects in the safety population. Only the demographic information for initial dose is
included in the summary for subjects who received more than 1 dose of VariZIG.

6.2.10.1.2 Medical/Behavioral Characterization of the Enrolled Population

Table 10-1 Composition of Safety and Efficacy Populations in VZ-009 Study

Safety Population Efficacy
o ) iects] Population No. of

Phirammon P vanme s o

doses) Total = VariZIG doses)

372 (379) Total =297 (303)
Healthy non-immune adults (HA) 5(5) 2 (2)
Pregnant women (PW) 80 (81) 70 (70)
Immunocompromised adults (IC-Ad) 22 (22) 15 (15)
Immunocompromised pediatric 152 (158) 132 (138)
Full term newborns, age: 0-27 days 37 (37) 29 (29)
Pre-term infants (Pt) 69 (69) 43 (43)
Infants, age: 28 days — 1 year (If) 7(7) 6 (6)

1 There were 337 subjects for whom AE page was submitted to Cangene.

2 Immunocompromised pediatric subjects consisted of adolescents, IC-Al (age: 12 — 18 years), children, IC-Ch
(age: 2 — 11 years), toddlers, IC-To (age: 1 — 2 years), infants, IC-If (age: 28 days — 1 year), full term newborns,
IC-Nb (age: 0 — 27 days) and pre-term infants, 1C-Pt.

Source: Original BLA 125430/0; Clinical Study Report for study VZ-009 Vol 5.3.5.1.2, p.39 of 306
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6.2.10.1.3 Subject Disposition

From the VZ-009 study report (page 38):

To obtain VariZIG, the investigator (or delegate) was required to complete a DRF to
determine subject eligibility for VZ-009. For eligible subjects, a subject identification
number (ID) was assigned and VariZIG was released by FFF Enterprises. The completed
DRFs with subject 1D were submitted to Cangene for database entry. From the start of the
study (March 7, 2006) to the data collection cut-off (September 01, 2011), there were 998
authorized requests for VariZIG administration. Of the 998 authorized requests, 192
individuals did not receive the drug, as confirmed by site personnel. This report includes
the 372 individuals for whom data was received and VariZIG was administered (Section
9.7.1.1).

Post-dosing subject data was not received for the remaining 434 subjects.

Of the 372 subjects in this report, a total of 337 subjects with sufficient information on
incidence of adverse events are included in the safety analysis population. This
population includes four subjects (VM-00215, VM-00216, VM-00301 and VM-00779)
for whom CRF data was extracted from submitted SAE forms. A total of 303 subjects
had sufficient efficacy data to allow inclusion into the primary efficacy analysis
population. A summary of subject disposition is provided in Figure 2.

Figure I Disposition of Subjects in Study VZ-009 up to September 1, 2011

| 998Authorized Requests for VariZIG |

VanZIG not admmistered VanZlG admmistered Data notavalable
n=192 n=372 n=434

l

Complete/partial data received by Cangene

n=1372
- e
~_
/ 2
Safety population! Efficacy population
n=337 n=297

n = mumber of subjects.

! Safety data received by Cangene include information derived from CEFs and SAE forms.

Source: Original BLA 125430/0; Clinical Study Report for study VZ-009 Vol 5.3.5.1.2, p.38 of 306
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6.2.11 Efficacy Analyses

The duration of varicella contact is not reported for 77 of 361 subjects listed in database
VARHIST, which gives the history of exposure to varicella.

For the 284 subjects with reported varicella exposure times, the following chart shows the
distribution of exposure times (in minutes):

VZ-009:Frequency Histogram of the Reported Length of
Exposure to Varicella
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Varicella Exposure Time in Minutes

It can be seen that reported exposure times can be classified into three groups:

Varicella Exposure Time Number of Subjects
Less than 24 hours 174
24-48 hours 36
More than 48 hours 53

It can be seen from the above table that 173/283 (61%) of subjects for whom varicella exposure
time data were reported had exposures less than 24 hours.

Of the 78 subjects for whom the duration of varicella contact was not reported, 5 subjects (6%)
developed varicella, and infection information is not reported for 6 subjects (8%).

Of the 283 subjects for whom varicella exposure times are available, 18 subjects developed
varicella, and infection information is not reported for 24 subjects.

6.2.12.2 Overview of Adverse Events
See Appendix 5 for non-serious adverse events and Appendix 6 for serious adverse events.
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In those appendices, subjects with pink background had adverse events in the following list that
possibly could have occurred because of thrombotic or coagulopathic events: “Cardiac Arrest”,
“Deep Vein Thrombosis”, “Disseminated Intravascular Coagulation”, “Exacerbation of
Thrombocytopenia”, “Increased PTT”, “Intercranial Hemorrage”, “Intraventricular
Hemorrhage”, “Necrotizing Enterocolitis”, “Petechiae — Chest, Platelets”, “Pulmonary
Hemorrhage”, “Thrombocytopenia”, “Unresponsive”.

In those appendices, subjects with red backgrounds are the subjects listed in section 6.2.12.4
“Nonfatal Serious Adverse Events” who had thrombotic or coagulopathic adverse events.

6.2.12.3 Deaths

Subject ID (Subject Populationa)

Cause of death

SAE Case #

\/M-00039 (IC-Al)

Intracranial hemorrhage

'\VZ009-00001

\/M-00088 (Pt)

Bronchopulmonary dysplasia

'\VVZ009-00008

\/M-00089 (Pt)

Intraventricular hemorrhage

'VZ009-00004

\V/M-00779 (IC-Nb)

Cardiac failure congestive

US-144894

\/M-00903 (IC-Ad)

Respiratory failure

US-145151

\/M-00914 (IC-Ch)

Neoplasm Malignant

US-145137

Source: Original BLA 125430/0; Clinical Study Report for study VZ-009 Vol 5.3.5.1.2, p.61

Table 14-28 Narratives of Deaths Reported in VZ-009 Study

Subject ID Narrative
(Subject

Population)
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Subject ID Narrative

(Subject

Population)

'VM-00039 Encephalitis Herpes, Status Epilepticus, Coma, Acute Graft-Versus-Host Disease,
(IC-Al) Cardiac Arrest, Blood Pressure Fluctuation, Renal Insufficiency, Hemorrhage

Intercranial, Case VZ009-00001

/A 13 year-old female subject (immunocompromised adolescent) had prolonged exposure
in hospital to another patient with primary varicella on April 24, 2006. She received one
dose of VariZIG (625 1U) on April 28, 2006.

The subject had a medical history of osteogenic sarcoma of the skull at age 9 months
requiring high- dose radiation which was complicated with brain necrosis requiring
surgical debridement and resulted in left sided weakness. In 2005, she developed acute
lymphoblastic leukemia. Since January 2006 she started to present self-limited seizures.
In April 2006 she had a bone marrow transplant.

On the night of May 2, 2006, she had a self-limited focal seizure. At noon, May 3, 2006
she had a left sided seizure that progressed into a generalized tonic/clonic seizure. She
was transferred to PICU. Over the next 24 hours she became increasingly unresponsive
and was intubated. On May 9, 2006

HHV6 encephalitis was identified by PCR testing; the same day she was also
diagnosed with severe graft-versus-host disease (GVHD).

\While in the hospital, the subject developed cardiac arrest on May 19, 2006. She
remained pancytopenic after her bone marrow transplantation. Due to the co-morbidities
and treatment with nephrotoxic agents, her hospital stay was complicated with renal
insufficiency which required dialysis. She became hypertensive. A CT scan revealed a
large intracranial hemorrhage. On this basis the family withdrew medical support. The
subject died on --b(6)--------

Her physician reported that all of these events resulted from her bone marrow

transplant complicated by HHV6 encephalitis and severe GVHD. None of them were
thought to be related to VariZIG.

'VM-00088 Bronchopulmonary Dysplasia, Case VVZ009-00008

(PY) /A one month old female preterm infant (23 weeks gestation, 0.403 kg at birth) received
125 1U (1.2mL) IM dose of VariZIG on June 22, 2006 after she was exposed to
varicella virus while in hospital June 19, 2006. The patient's comorbid conditions were
respiratory distress, hypotension and neonatal anemia due to extreme prematurity. At
the time of study enrollment the infant was on 100% oxygen and high frequency
\ventilation.

The patient continued to deteriorate with complications such as cholestatic jaundice,
thrombocytopenia, hydrocephalus and suspected sepsis. The parents decided to remove
the ventilator support which resulted in death. The cause of death on the death
certificate was severe bronchopulmonary dysplasia (BPD).

The investigator indicated that there was no relationship to either the varicella exposure of
\VariZIG administration.
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'VM-00089 Intraventricular Haemorrhage, Pulmonary Haemorrhage, Convulsion, Disseminated
(Pt) Intravascular Coagulation, Case VVZ009-00004
/A premature male infant (24 weeks, 6 days of gestation) born on --b(6)-------- was

exposed to varicella zoster on June 19, 2006. He received one dose of 125 U (1.2 mL) of
VariZIG IM on June 22, 2006.

Due to the prematurity, he had bronchopulmonary dysplasia complicated with isolated
bowel perforation and worsening thrombocytopenia. On June 22, 2006 a cerebral
sonogram revealed grade 2 hemorrhage (platelets had decreased to 21,000/pL). Repeat
ultrasound revealed grade 4 intraventricular hemorrhage. Thrombocytopenia was a
baseline condition, which worsened contributing to disseminated intravascular
coagulation (DIC). Mechanical support was withdrawn and patient died on --b(6)----------
The cause of death was extreme prematurity and intracranial hemorrhage, not related to
VariZIG.

'VM-00779 Cardiac Failure Congestive, Case US-144894

(NDb) /A male newborn subject at 38 weeks gestation born on --b(6)-------------- was diagnosed
with

hypoplastic left heart syndrome in uterus. After he was exposed to varicella he received
125 1U of

\VariZIG IM on October 11, 2009.

On September 30, 2009 he underwent Norwood-Type Stage | reconstruction surgery (right
\entricle to pulmonary artery conduit insertion with Sano shunt modification and atrial
septectomy). On October

1, 2009 he required extracorporeal membrane oxygenation (ECMO) due to low cardiac
output syndrome and junctional ectopic tachycardia. On October 4, 2009 the ECMO was
removed.

'The following day, he became hypotense and required cardiopulmonary resuscitation. He
was found to have significant intraventricular hemorrhage. The same day, he underwent
urgent reconstruction of right common carotid artery and ligation of right internal jugular
\vein. On October 13, 2009 he had mediastinal exploration operation and chest closure.
Despite medical and surgical support the subject developed irrevocable uncompensated
cardiac failure and died on --b(6)--------

/According to the investigator the subject did not die as a result of receiving VariZIG, the
infant was born with a cyanotic heart defect and was not expected to live.
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'VM-00903 (IC- [Respiratory Failure, Case US-145151

Ad) A 29 year-old female subject with a history of HIV/AIDS diagnosed in February 2010 and

related complications with CNS toxoplasmosis and previous treatment for Kaposi
sarcoma, received 625 IU of VariZIG IM on August 28, 2010 after exposure to varicella
virus.

On August 24, 2010 she was admitted to hospital for dyspnea, cough, fever, diffuse
myalgias, neck pain and headache. A spinal tap done on admission showed CSF (cerebral
spinal fluid) positive for varicella zoster and she was diagnosed with possible
disseminated varicella the next day. On the second hospital day, the subject became
hypotensive and her respiratory status declined rapidly requiring PEEP (positive end-
expiratory pressure).

By August 27, 2010 it was thought that the subject had become septic; although multiple
blood cultures had no growth except one culture obtained on September 4, 2010 [positive
for VRE (vancomycin resistant enteroccoci)].

On --b(6)---------------- the subject died of respiratory failure secondary to severe acute
respiratory distress syndrome (ARDS) or pulmonary Kaposi, unrelated to the
administration of the VariZIG. The investigator stated that the subject was severely
immunosuppressed and critically ill. They first

thought she had disseminated varicella; however, the subject did not develop varicella.
\Varicella virus

was not isolated in respiratory viral cultures or CSF viral culture; it was detected only by
PCR (polymerase chain reaction) in the CSF sample on the day of admission. If it was
varicella pneumonia, the virus should have been detected in the BAL (broncho-alveolar
lavage) too. The investigator also stated that if the subject had disseminated varicella, she
already had it on admission. The subject had very severe respiratory disease of unknown
etiology (ARDS) or Kaposi sarcoma.

'VM-00914 (IC- [Neoplasm Malignant, Case US-145137

Ch) /A 6 year-old male subject with a history of relapsed stage IV MYCN — non-amplified
neuroblastoma since April 6, 2010 was exposed to varicella virus and received 375 1U of
\VariZIG IM on October 6,

2010.

On --b(6) after VariZIG administration) the subject died due to
progression of the neuroblastoma; the immediate cause of death was respiratory failure.

No autopsy was performed. The principal investigator assessed the event as unrelated to
IaviZ1

* The subject was classified as a healthy non-immune adult on the CRF by the investigator; however, the subject
had Hodgkin lymphoma relapse soon before administration of VariZIG.

6.2.12.4 Nonfatal Serious Adverse Events

Table 14-29 Narratives for other Serious and Certain other Significant Adverse Events
Reported in VZ-009 Study
Subject ID Narrative
(Subject
Population)
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'VM-00011 Pneumonia Bacterial, Case VVZ009-00002

(Nb) A male newborn, born --b(6)-------------- to a mother with varicella lesions 5 days

before delivery, received 62.5 IU of VariZIG. Within the same day, the newborn
developed pneumonia (bacterial suspected).

/A chest x-ray and significant laboratory tests results including C-reactive protein, WBC,
lymphocytes, provided the diagnosis of pneumonia. The patient was treated with
cefotaxime for 10 days. Acyclovir was also added. Cerebral spinal fluid was negative
for varicella zoster by PCR, ruling out pneumonia related to varicella. The event
resolved completely with no residual effects and the infant was discharged from the
hospital on April 11, 2006.

'VM-00031 Neutropenia, Case VZ009-00031

(1C-Ch) A 5 year-old female subject with a known history of Acute Lymphoblastic Leukemia
was exposed to varicella on April 3, 2006 by another playmate at school that
developed varicella lesions on April 4,

2006. The subject was administered a total dose of 250 U of VariZIG IM on April 6,
2006.

On May 17, 2006, during the Day 42 visit (close out), the investigator reported
neutropenia based on the blood test results; WBC was 0.6 K/mm?®, neutrophils at 26%.
Prior, on Day 13 (April 19, 2006) WBC count was 2.2 K/mm?®.

Neutropenia was ongoing at the end of the study. No corrective treatment was reported.
The investigator considered the event of neutropenia conditional and unrelated to
\VariZIG and due to chemotherapy and assessed the seriousness as medically

'VM-00039 Encephalitis Herpes, Status Epilepticus, Coma, Acute Graft-Versus-Host Disease,
(IC-Al) Cardiac Arrest, Blood Pressure Fluctuation, Renal Insufficiency, Hemorrhage
Intercranial, Case VZ009-00001

See narrative in Table 14-28.

'VM-00065 Febrile Neutropenia, Case VZ009-00005
(1C-Ch) A 5 year-old female subject (immunocompromised child) received 250 IU of VariZIG IM
on June 2,

2006, post exposure to varicella. The subject had a history of Wilm’s tumor stage 111
and had recently received chemotherapy treatment with cyclophosphamide and
etoposide from June 6 to 12, 2006.

On June 23, 2006, she was admitted to the hospital with diagnosis of febrile
neutropenia. She presented in the emergency room with increased temperature
(38.6°C), vomiting and lethargy. Her skin appeared pale with bruises over her legs
and arms; WBC count of 0.1 K/mm®,

'The course in the hospital was eventful, she was treated with Filgrastim; the
events completely resolved on June 25, 2006, and the patient was discharged
from the hospital on that day.

The investigator considered the event to be severe and unrelated to VariZIG.
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'VM-00066 Cystitis Haemorrhagic, Staphylococcal Bacteraemia, Case VZ009-00003
(1C-Ch) An 8 year-old female subject (immunocompromised child) with history of

meduloblastoma since November 2005 and chemotherapy with cisplatin and etoposide,
was administered one dose of 375 U of VariZIG IM on June 2, 2006 post varicella
exposure.

On June 15, 2006, the subject developed fever and the next day, she presented
hematuria and was admitted to the hospital with diagnosis of haemorrhagic cystitis.
She empirically started antibiotic therapy with ceftriaxone (changed to cefotaxime) and
Mesna. On June 18, 2006 the events resolved and was discharged on June 20, 2006.

On June 26, 2006, she developed fever of 38°C with chills and decreased oral intake
and the patient was re-admitted for hemorrhagic cystitis to rule out bacteremia. This
time the blood cultures were positive for Staphylococcus aureus. By June 30, 2006
infection resolved and the patient was discharged home to finish antibiotic therapy.

The investigator considered that neither the hemorrhagic cystitis nor the infection was
related to VariZIG.

'VM-00088 Bronchopulmonary Dysplasia, Case VZ009-00008

(PY) See narrative in Table 14-28.

'VM-00089 Intraventricular Haemorrhage, Pulmonary Haemorrhage, Convulsion, Disseminated
(Pt) Intravascular

Coagulation, Case VZ009-0004
See narrative in Table 14-28.

'VM-00091 Staphylococcal Sepsis, Coagulopathy, Thrombocytopenia, Case US-144813

(Pt) A premature female infant (24 weeks of gestation with weight of 0.561 kg) born on
--b(6)-------- was exposed to chicken pox on June 19, 2006; she received 125 U of
\VariZIG IM on June 22, 2006. Fetal and maternal complications included placental
abruption, maternal insulin dependent diabetes and fetal hydrocephaly. Apgar scores
were 1, 2 and 3 at one, three and five minutes respectively.

The baseline conditions included bronchopulmonary dysplasia, patent ductus
arteriosus, hypoperfusion, superior vena cava syndrome, metabolic acidosis,
hydronephrosis, and anemia of prematurity.

On June 25, 2006 the patient developed sepsis due to Staphylococcus epidermidis
infection. Platelet count on June 28, 2006 was 119 x 10%/L; PT 1.5 sec (normal range:
0.8-1.2 sec), PTT 56 sec (normal range: 23-36 sec), fibrinogen 111 mg/dL (normal
range: 160-440 mg/dL). The patient was diagnosed with thrombocytopenia which was
subsequently considered to have escalated to the diagnosis of coagulopathy treated with
cryoprecipitate, platelets and red blood cells. The case was complicated by seizures,
adrenal insufficiency, hypotension, necrotizing enterocolitis. The subject received
treatment including antibiotic therapy and blood and platelets transfusions. The events
were resolved on September 21, 2006.

The investigator considered the events to be severe and unrelated to VariZIG.
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'VM-00135 Chills, Pyrexia, Tinea Versicolour, Rash Vesicular, Case VZ009-00006

(1C-Ch) A 3 year-old male subject (immunocompromised child) with a history of Wiskott

IAldrich Syndrome and bone marrow transplant, was exposed to varicella from his
cousin on July 5, 2006 and received

250 1U (2.6mL) of VariZIG IM on July 11, 2006.

On July 28, 2006 he developed vomiting and diarrhea. On August 1, 2006, he
presented to the clinic with chills/rigors and a vesicular lesion on the abdomen.

The lesion was dime sized vesiculo-erythematous base rash diagnosed as tinea
\versicolor. He also developed circular erythematous rash on the forehead also
diagnosed as ringworm treated with Clotrimizole and resolved on August 14, 2006.
Chickenpox was ruled out. He was discharged on August 3, 2006 with all symptoms
resolved.

The investigator indicated that the event was moderate and unrelated to VariZIG.

'\VM-00166 Bacteraemia, Case VZ009-00023
(IC-To) /A 14 month old female subject (immunocompromised toddler) diagnosed with

retinoblastoma on April 28, 2006 was exposed to chicken pox on September 6, 2006 at
daycare. On September 8, 2006, the subject received a 125 1U dose of VariZIG IM.

On September 26, 2006 (19 days after VariZIG administration), the subject was
admitted for bacteremia, fever and line infection. On admission, she had fever of
38.4°C and 39.3°C the following day. She remained afebrile for the rest of the hospital
stay. On examination there was a brownish discharge at catheter site. Blood cultures
grew Pseudomonas aeruginosa and at the catheter site grew methicillin-resistant
Staphylococcus aureus. She received treatment with gentamycin, ceftazidine and
Timentin. The infection was resolved on September 30, 2006 and the subject
discharged home.

The investigator considered bacteremia as unrelated to VariZIG.

'\VM-00168 Streptococcal Bacteraemia, Case VVZ009-00009

(1C-To) A 21 month old female subject (immunocompromised toddler) born on December 06,
2004 was diagnosed in February 2006 with Juvenile myelomonocytic leukemia, had a
bone marrow transplant (July 2006) and GVHD (August 2006). The subject received
150 1U dose of VariZIG 1V on September 13, 2006 after exposure to varicella
September 10, 2006 in hospital.

On September 26, 2006, the patient was seen in the emergency department for a breath
holding spell;

as precaution blood cultures drawn from the central line grew Streptococcus mitis/oralis.
On

September 28, 2006 she was admitted to the hospital for an infection. She was treated
with Vancomycin IV; the infection was resolved with no residual effects and she was
discharged from the hospital on October 9, 2006.

The investigator confirmed that VariZIG was given IV in error (no events were
associated). The infection was moderate and unrelated to VariZIG.

Page A-66



Clinical Reviewer: Charles Maplethorpe, M.D., Ph.D.
STN: 125430/0
Final Clinical Review Memo

Subject ID Narrative

(Subject

Population)

'VM-00215 Deep Vein Thrombosis, Case VVZ009-00010

(IC-Al) /A 16 year-old female subject (immunocompromised adolescent) recently diagnosed

with osteosarcoma of the right knee in September 2006. She received 625 1U of
\VariZIG IM on December
1, 2006 after exposure to varicella in hospital the previous day.

On December 31, 2006, the subject was brought to the emergency room for swelling
of arm/chest to investigate DVT or line infection (Broviac) and was admitted to the
hospital. Blood cultures showed no isolated organisms. A CT scan on January 1, 2007
revealed clot and filling deficit in the left arm. The catheter was removed and
treatment with Lovenox for DVT was initiated and prophylactic antibiotic therapy
with ceftriaxone. The patient remained in hospital to have a peripherally inserted
central catheter (PICC) line placed and resumed her chemotherapy regimen. She was
discharged on January 11, 2007.

The investigator indicated that the DVT was moderate, due to the catheter and unrelated

to VariZIG.
'VM-00216 Dehydration, Gastroenteritis, Thrombocytopenia, Mucosal Inflammation, Vasculitis,
(IC-Ch) Enterococcal

Infection, Case VZ009-00011

/A 6 year-old female subject (immunocompromised child) with history of
medulloblastoma under chemotherapy received 250 1U of VariZIG IM on
December 1, 2006 after exposure to varicella in hospital the previous day.

On December 11, 2006, the subject was admitted to the hospital with gastroenteritis
(vomiting and diarrhea); in addition, she developed mucositis, thrombocytopenia with
petechiae due to chemotherapy. While in the hospital she developed vancomycin-
resistant Enterococcus faecium (VRE) sepsis associated with the Broviac catheter,
which had to be removed and replaced on January

15, 2007. She also developed methotrexate induced vasculitis with erythema and
edema of the palms and soles.

By January 16, 2007 the events resolved and the subject was discharged home.

The investigator considered the events moderate and unrelated to VariZIG. He also
indicated that the VRE sepsis was due to a vascular catheter related infection.
'Thrombocytopenia and mucositis were due to the chemotherapy.

VM-00217 \Varicella, Case VZ009-00012

(Nb) A 9 day-old female infant, born on (b)(6) , to a mother with varicella lesions
5 days before delivery . received 125 1U of VariZIG IM on December 6, 2006. By
December 14, 2006 the subject developed varicella lesions and was hospitalized for
disseminated varicella.

/At the ER, the subject presented with pustular lesions and oral yeast infection. She

was treated with acyclovir and IV fluids. She was discharged on December 31, 2006.
The adverse event was completely resolved on January 5, 2007.

The diagnosis was confirmed as varicella infection unrelated to VariZIG but

rather related to congenital exposure.
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'VM-00238 \Varicella, Pyrexia, Neutropenia, Hypotension, Case VVZ009-00013

(IC-Al) A 13 year-old female subject (immunocompromised adolescent) with a recent

history of Stage 1VVa Hodgkin’s Lymphoma since December 2006 received 625 1U
of VariZIG IM on January 18, 2007 after her sister developed varicella 2 days
before.

'The subject had just completed her third cycle of chemotherapy treatment on February

6, 2007. On February 10, 2007, she was hospitalized for fever and neutropenia. She had
fever (39.3°C) for a day, left peri-orbital headache and complaining of dizziness and
weakness. She also presented multiple erythematous papules about 1mm, non-

vesicular, with some scabbing from scratching on back, scalp, arms and legs; negative
induration consistent with varicella.

The following day, she became hypotensive; she was infused with platelets, RBCs and 1V
fluids;

hydrocortisone, Acyclovir and antibiotics were added due to septic shock concerns.
Blood and urine cultures were negative.

By February 16, 2007, all events resolved, the patient was stable, afebrile, with no new
complaints and discharged home on 10 days of oral Acyclovir.

The investigator considered that the neutropenia was severe, unrelated to VariZIG
and due to chemotherapy. Hospitalization was primarily for neutropenia. He also
indicated that subject had prolonged household exposure to varicella that may
have longer than 96 hours.

'VM-00283 \Varicella, Case VZ009-00014

(1C-Al) A 17 year-old male subject (immunocompromised adolescent) with a history of
Evans syndrome, common variable immunodeficiency disease, irritable bowel,
growth deficiency, diabetes and ITP received 625 IU of VariZIG IM on March 22,
2007 after varicella exposure from a sibling.

On April 9, 2007, he developed non-productive cough, no fever, and no rash or pruritus
was noted. One papular, non-vesicular lesion was noted on the right side of his chest. By
April 12, 2007, there were 25 distinct papuloerythematous lesions, 3-4 vesicular. The
cough had improved. The chest was clear and negative for upper respiratory infection.
'The rash was non-pruritic and not painful. Acyclovir

400 mg PO TID was prescribed as an outpatient.

On April 16, 2007 varicella was confirmed. He had maculopapular rash with vesicles
(about 100) in different stages, some crusted. By April 26, 2007 the rash had resolved,
no vesicular lesions, 3 scattered crusted lesions remained.

The subject was not hospitalized but the investigator reported the case as a medically
significant SAE. The investigator considered the varicella infection was mild and
unrelated to VariZIG. He thought that the subject had prolonged exposure in the
household to a sibling that may have been longer than 96 hours and he did not consider
it lack of effect.
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'VM-00301 \Abdominal Pain, Arthralgia, Decreased Appetite, Fatigue, Pyrexia, Asthenia, Case
(IC-Ad) '\VZ009-00017

A 37 year-old female subject (immunocompromised adult) with a history of lupus
erythematosus, biliary stent for an unknown reason and chronic abdominal pain
received 625 IU of VariZIG IM on April 23, 2007 after she was exposed to varicella
in the household to her daughter with varicella lesions on April 19, 2007.

On May 3, 2007, the subject developed fever (temperature to 101°F), acute on chronic
abdominal pain, weakness, arthralgia, and decreased appetite. On May 4, 2007, the
subject was managing her activities of daily living (ADLs) with some help from her
family. The attending physician considered the events to be disabling.

Laboratory work-up revealed liver enzymes were elevated (in the past she had similar
issues associated with the biliary stent). Lupus flare was ruled out. The subject had been
maintained on chronic narcotics for the pain. As of June 11, 2007, she was still on
treatment. Since then, she was lost to follow-up. She did not develop varicella; 1gG
antibodies were positive for anti-VZV (May 4, 2007) and IgM results (May 8, 2007)
were negative.

'The events were considered significantly disabling/incapacitating, severe and unrelated to

VariZIG.

'\VM-00304 Convulsion, Case VZ009-00021

(PY) /A 7 month-old male subject (preterm infant) diagnosed with Lissencephaly was exposed
to on April

29, 2007 to a nurse who later developed zoster lesions. On May 2, 2007, the subject
received a dose of
125 1U of VariZIG IM.

The subject was having 3-4 seizures/day prior to VariZIG. The convulsions were
controlled with Phenobarbital, Dilantin and Klonopin. One week after VariZIG
administration, the frequency of seizures increased to 20 to 40 per day, lasting from 1
- 2.5 minutes each. This frequency continued for approximately three more weeks
and then the convulsions progressively decreased to one a day. Anticonvulsive
therapy had to be adjusted. The event resolved on May 28, 2007.

The investigator considered the increased frequency of seizures moderate,
disabling and possibly related to VariZIG; although seizures are common
occurrence in patients with Lissencephaly.

'\VM-00310 Varicella, Case VZ009-00016

(IC-Ch) A 3 year-old female subject (immunocompromised child) with a history of a heart
transplant at 4

month of age and subsequently immunosuppressed received 250 1U of VariZIG IM
on May 9, 2007 after she was exposed to herpes zoster from her father.

The patient was admitted to the hospital on May 22, 2007 for concerns with active
varicella. She was treated with acyclovir and by May 28, 2007 the infection resolved
and she was discharged home.

The investigator considered the varicella infection was moderate and unrelated to
\VariZIG. He also did not consider this event to be a lack of effect; he rather believed
that VariZIG at least decreased the eventual number of lesions.
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'VM-00326 Catheter Site Haemorrhage, Coagulopathy, Case VVZ009-00015

(1C-Ch) A 10 year-old male subject (immunocompromised child) with a history of liver

transplant for biliary atresia and chronic diarrhea received 500 IU of VariZIG IM on
May 23, 2007 after he was exposed to varicella while in the hospital..

On May 27, 2007 the dressing at the peripherally inserted central catheter (PICC) site
started to bleed. New dressing was applied but quickly became blood saturated as well.
The third pressure dressing was successful. The patient's prothrombin time (PT) and
partial thromboplastin time (PTT) were both prolonged beyond the level of detection.
Repeat PT/PTT was the same. It was considered to be coagulopathy of undetermined
origin. However, the coagulopathy resolved spontaneously without intervention and the
subject was released from the hospital on May 29, 2007 (hospitalization extended for
two days due to this event).

The investigator indicated that the coagulopathy was transient of unknown etiology but
suspected to be iatrogenic because a heparin flush and the rapid resolution. He also
considered the event unrelated to VariZIG.

'VM-00334 Pyrexia, Sinusitis Bacterial, Case VZ009-00022

(1C-Ch) /A 7 year-old female subject (immunocompromised child) diagnosed on May 20,
2005 with Acute Lymphoblastic Leukemia treated with chemotherapy was exposed
to chickenpox June 1, 2007. On June 5, 2007, the subject received 250 U of
VariZIG IM.

On July 6, 2007 (32 days after VariZIG administration); the subject had a history of 3-
4 days of headache, running nose, cough and poor appetite. Temperature was 38.4°C.
She was referred to the hospital and admitted the same day with diagnosis of fever
with neutropenia and bacterial sinusitis. Lab from June 9, 2007 revealed WBC count
1.7 K/Imm® and positive PCR for EBV. A head CT scan revealed chronic sinusitis. She
was treated with ceftazidine and clindamycin. No treatment given for neutropenia and
mononucleosis (not serious). On July 9, 2007 the subject was discharged from the
hospital. The events were resolved on June 17, 2007.

The investigator indicated that the fever, neutropenia and the sinusitis were not
related to VariZIG. Neutropenia was the result of 2 years of chemotherapy.

VM-00347-1 Pneumonia, Case VZ009-00025

(IC-Al) /A 14 year-old, male subject, with medical history of cystic fibrosis and recent bilateral
lung transplant was exposed to his mother's shingles on June 24, 2007. He received 625
IU of VariZIG IV on June 26,

2007.

On July 28, 2007, the subject was hospitalized with diagnosis of pneumonia after he
developed fever, productive cough, decreased energy, increased respiratory rate,

dyspnea on exertion, and left lower lobe infiltrate.

During the hospitalization, the subject had a bracheoalveolar lavage performed.
Treatment was started on IV Timentin, Tobramycin, and Colisthemethate. Cultures were
negative for bacteria, fungus, acid fast bacilli (AFB) and viruses. PCP stain was

negative and a biopsy showed no rejection. The pneumonia resolved on August 1, 2007
and he was discharged from hospital that day.

'The pneumonia was considered by the investigator to be severe and unrelated to VariZIG.
The 1V administration of VariZIG was uneventful.
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'VM-00347-1 Pneumonia, Case VZ009-00027

(IC-Al) A 14 year-old, male subject with medical history of cystic fibrosis and recent bilateral

lung transplant was exposed to shingles on June 24, 2007. He received 625 U of
\VariZIG IV on June 26, 2007.

The subject had previous hospitalization due to pneumonia on July 28, 2007 (Case
'\VZ009-00025).

On August 30, 2007, the subject was admitted to hospital for pneumonia due to a
positive MRSA and other penicillium species. On September 4, 2007 cultures grew
abundant MRSA and pseudomonas. On October 17, 2007 bronchial alveolar lavage
showed Aspergillus flavus. Antibiotic therapy and antifungal treatment was also given.
He was discharged on October 19, 2007.

The investigator considered the bacterial and fungal pneumonia severe and unrelated to
VariZIG.

'VM-00347-2 Pneumonia, Case VVZ009-00026

(IC-Al) /A 14 year-old male subject with a medical history of cystic fibrosis and recent bilateral
lung transplant was exposed to his mother's shingles (twice) on June 26, 2007 and
October 5, 2007. He received the first dose of 625 IU of VariZIG IV on June 26, 2007.
The subject received a second dose of 625 1U of VariZIG IV on October 5, 2007.

The subject had two previous admissions to the hospital for pneumonia; July 28, 2007
(Case VZ009-
00025) and on August 30, 2007 to October 19, 2007 (Case VZ009-00027).

On October 31, 2007 he was hospitalized with symptoms of fever, upper respiratory
infection (URI) symptoms, and dyspnea and diagnosed with pneumonia. A
bronchoscopy on October 31, 2007 showed thick mucoid secretions; a culture grew
>100,000 colonies of Pseudomonas aeruginosa. Pneumonia was treated with
Meropenem, Tobramycin, and Ceftazidime. On November 7, 2007 the patient developed
diarrhea due to Clostridium difficile infection (not serious) and was treated with Flagyl.
Both events resolved at the time of discharge from the hospital on November 15, 2007.
The investigator considered pneumonia to be severe and unrelated to VariZIG;
Clostridium difficile

infection (diarrhea) was not serious and not related. The 1V administration was
uneventful.
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'\VM-00348 Pancytopenia, Pseudomonas Infection, Pyrexia, Neutropenia, Case VZ009-00018
(1C-Ch) A 9 year-old female subject (immunocompromised child) currently being treated for

pre B cell acute lymphoblastic leukemia (ALL) diagnosed in December 2006. She had
a household exposure to varicella (June 22, 2007) and was administered 500 1U of
\VariZIG IM on June 25, 2007.

Subject has a past medical history of vincristine sulfate (VCR) toxicity with leg
weakness and bilateral foot drop, steroid-induced hyperglycemia, bilateral renal calculi,
neutropenia and recent

hospitalization (before VariZIG treatment) for an uncontrollable pain and dehydration on
April 8,

2007). During that hospitalization, the subject had her third dose of chemotherapy

with vincristine/doxorubicin. She received packed red blood cells (PRBCs) and
platelets transfusions as necessary throughout her hospitalization. She had slow
recovery and was still neutropenic when discharged on June 27, 2007.

On June 28, 2007, while at home, she became febrile and was re-admitted with fever
(38.5°C), mucositis and neutropenia. In the hospital, blood cultures drawn, grew
pseudomonas. She was placed on ceftazidime and ciprofloxacin. She had significant
pain during this hospitalization and required increasing doses of analgesics. Meanwhile
the blood glucose increased >500 mg/dL controlled with insulin.

On July 7, 2007, the subject was discharged home with improved condition.

The investigator indicated that the events were severe and unrelated to
\VariZIG, rather due to chemotherapy.

'VM-00361 Premature Separation of Placenta, Case VZ009-00019

(PW) /A 24 year-old pregnant female subject at 36 weeks 5 days of pregnancy was exposed
to chicken pox on July 12, 2007. On July 15, 2007, the subject received a 625 1U dose
of VariZIG IM.

On July 28, 2007 (13 days after VariZIG administration), the subject developed acute
abdominal pain associated with vaginal bleeding and admitted with diagnosis of
premature separation of placenta that required caesarean section. She delivered a healthy
female neonate. While in the hospital, she developed back pain and sinus infection and
allergies (all not serious). She was discharged on July 31,

2007.

The investigator considered the placental abruption not related to VariZIG.

'VM-00374 Neutropenia, Case VZ009-00024

(IC-Al) /A 16 year-old male subject diagnosed with HIV and a history of recurrent neutropenia,
and non-
compliance with medication, was exposed to chickenpox on July 25, 2007 in a residential
facility

where he was under care for direct observed therapy (DOT) for HIV medication
noncompliance. On

July 27, 2007, the subject received a 625 1U dose of VariZIG IM.

One month prior to VariZIG administration the subject's absolute neutrophil count
(ANC) was 468 cells/uL; by June 25, 2007 the ANC was 374 cells/uL. On July 27,
2007 diagnosis of neutropenia was made. Ten days post VariZIG injection, the ANC
was 520 cells/pL. The neutropenia resolved by October 1, 2007.

The investigator considered neutropenia to be mild and not related to VariZIG.
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He believed the neutropenia was caused by the antiretroviral therapy.

'VM-00380 Congenital Anomaly, Case VZ009-00020

(PW) /A 39 year-old pregnant female subject with 17 weeks 1 day of pregnancy was exposed
to chicken pox on August 1, 2007. On August 5, 2007, the subject received 625 U of
VariZIG IM.

The subject had a consult with an obstetrician (high risk specialist) on August 20, 2007,
to discuss ultrasound results showing fetal anomalies (consistent with
Holoprosencephaly). On August 23, 2007 (19 days after VariZIG administration), the
subject was admitted to the hospital for dilatation and evacuation. The procedure failed;
the following day, she was taken to the operation room for a hysterotomy. The subject
tolerated the procedure well, the course in the hospital was uneventful and she was
discharged from the hospital on August 27, 2007.

'The pathology revealed a male fetus with no internal anomalies identified. The
chromosome analysis revealed normal karyotype female (46 XX) (possibly
representing maternal karyotype).

The Investigator assessed the event of congenital anomaly as not related to VariZIG.

'VM-00471 Varicella, Case VZ009-00028

(Nb) Full term newborn female subject born --b(6)-------- was exposed to varicella from a
mother who developed Varicella one days after to birth. She received 125 1U of
\VariZIG IM on January 10, 2008. On January 20, 2008 the subject was admitted to the
hospital for neonatal varicella and started on

IAcyclovir. She developed approximately 150 poxes covering the entire body. Blood
cultures and urine

cultures taken at admission were negative. An MRI of the brain showed small
hemorrhage that was consistent with birth trauma and was considered normal for her
age. She was maintained in the hospital to finish the treatment; she was discharged
home on January 30, 2008.

The blood spinal tap was positive for Varicella on spinal fluid. A ----b(4)----------------
was negative for varicella IgG ten days post VariZIG dosing.

The investigator considered this case to be a lack of efficacy for VariZIG due to the
number of pox, complications and undetected antibody level. Cangene verified that
the stability of the lot number

0040511demonstrated potency of (b)(4) 125 1U in specification.. It was possible that —
b(4)-------- test result was a false negative, that the antibody was consumed due to a
large VZV exposure or there was a dosing administration error.
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'VM-00567 Febrile Neutropenia, Case US-144807

(1C-Ch) A 6 year-old, male patient recently diagnosed with Acute Lymphoblastic Leukemia

since April 2008 was exposed to chickenpox on June 6, 2008. On June 9, 2008, the
patient received a dose of 375 IU of VariZIG IM.

The subject received chemotherapy (methotrexate and vincristine) on June 25, 2008. On
June 26, 2008 (17 days after VariZIG administration), he was admitted to the hospital for
neutropenic fever, with temperature of 102°F and fatigue.

At time of admission absolute neutrophil count (ANC) was 300 cells/uL, by the 3" day
the ANC dropped to 0 cells/pL. He also had poor appetite with associated complaints of
nausea and emesis and continued to have fever and chills. The blood cultures were
negative.

Physical examination was negative for any changes and his blood chemistries were
monitored, he did have a slight elevation of his liver enzymes with AST of 89 U/L and
ALT of 117 U/L. All other results were within acceptable range.

By July3, 2008, he had been afebrile for more than 48 hours; the ANC count recovered to
2.2 cells/uL, WBC of 4.85 K/mm?, Haemoglobin of 11.1 K/mm? and platelets
562K/mm?>. The same day he was discharged from the hospital in stable condition.

The investigator assessed the event of febrile neutropenia to be severe and unrelated to

VariZIG.
'VM-00567 Anaphylactic Reaction, Case US-144808
(1C-Ch) /A 6 year-old, male subject with a history of Pre-B Acute Lymphoblastic Leukemia since

April 2008 was exposed to chickenpox on June 6, 2008. On June 9, 2008, he received a
dose of 375 IU of VariZIG IM.

On June 18, 2008 (9 days after VariZIG administration), the boy received chemotherapy
with PEG, vincristine and methotrexate. About four hours after, the child was admitted to
the hospital with an allergic reaction. He had developed itchy eyes, diffuse rash, swollen
throat, difficulty breathing, gagging and emesis. He was given 70 mg of Solumedrol and
30 mg of Benadryl. The subject improved slowly over the next two days. Claritin and
hydroxyzine were also used to improve the patient’s rash, swelling and itchiness.

By June 20, 2008 the allergic reaction resolved and the subject was discharged from the
hospital in good condition. Final diagnosis was anaphylaxis due to PEG-asparaginase.
The investigator assessed the event of anaphylactic reaction as severe and unrelated to
VariZIG.
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'VM-00684- Folliculitis, Case VZ009-00030

1 (IC-Ch) An 8 year-old male with a known history of Acute Lymphoblastic Leukemia diagnosed

on September

17, 2007 and undergoing maintenance chemotherapy since March 21, 2008 received 625
IU of VariZIG IM on March 25, 2008. The subject was exposed to varicella from another
boy with varicella on March 21, 2008.

On March 31, 2008 the subject developed pruritus on his arms and neck and a blotchy
rash on his face along with decreased appetite, nausea and mild stomach ache; by the
evening, the there were

numerous bumps and vesicles on arms, neck and face. The next day, he was admitted to
the hospital for probable varicella infection.

The Varicella Zoster Virus PCR was negative on April 1, 2008 but he was treated
empirically with Acyclovir. The event was re-evaluated by pediatricians and concluded
that the rash was consistent with folliculitis. The subject was discharged from the hospital
on April 3, 2008.

The study investigator confirmed that the rash was mild, due to folliculitis and not related

to VariZIG.

'VM-00684- \Varicella, Case VZ009-00032

3 (IC-Ch) The subject is a 9 year-old male with history of Acute Lymphoblastic Leukemia (ALL)
since

September 2007. He had received two previous doses of VariZIG for exposure to
\varicella on March

25, 2008 and May 23, 2008. On January 25, 2009, he had the exposure to a contact with
\varicella at school. On January 26, 2009, the subject received a dose of 625 IU of
VariZIG M.

On February 11, 2009 (17 days after VariZIG administration), the subject developed
small papular skin lesions, fever, back pain, and headache and was admitted to the
hospital for varicella infection. During the hospitalization, the lesions became vesicular
and scattered over the face, trunk and feet. He was febrile until February 13, 2009. The
following day, the lesions started to dry and had multiple scabbing. He was treated with
IAcyclovir and Famaclovir. He was discharged home on February 15,

2009. The event was completely resolved by February 17, 2009. A culture sample
confirmed varicella zoster virus.

The investigator assessed varicella as moderate infection and not related to VariZIG. She
considered that VariZIG may have caused milder course of infection because this patient
was immunocompromised.
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'VM-00690 \Varicella, Case VZ009-00034

(Nb) A 2 day-old female infant with weight of 2.66 kg was born at 38 weeks by spontaneous

\vaginal delivery. She was exposed to varicella from her mother who developed chicken
pox after delivery. The baby received 125 U of VariZIG IM on January 30, 2009.

On February 9, 2009, the infant developed two lesions on her face. The next day the
lesions spread to her stomach, back, legs and arms and a few more lesions on her face for
an approximate of 100 poxes. The infant was reported otherwise well without fever or
other skin lesions; she was acting normally and eating well but admitted to the hospital
for varicella treatment. She received Acyclovir until February 16, 2009 when she was
discharged. Varicella infection was considered resolved.

The investigator assessed the event to be mild and considered unrelated to VariZIG.

'VM-00693 Pancreatitis, Case VZ009-00035

(1C-Ad) An 18 year-old female with history of SLE, lupus nephritis, pancreatitis, pancreatic
pseudocysts, insulin dependent diabetes and bone infarction at the epicondyle of right
femur received 625 1U of VariZIG IM on February 11, 2009 after exposure to varicella
from a hospital employee during previous hospitalization.

On March 18, 2009 she was just discharged from the hospital after rituximab treatment.
The next day (37 days after VariZIG administration), she was admitted to the hospital
with suspicion of recurrent pancreatitis.

On admission, she had moderated intermittent LUQ pain with radiation to her back. She
also had four episodes of non-bloody yellowish-green vomiting during the morning and
she was complaining of decreased appetite. Relevant laboratory revealed ESR and CRP
elevated; amylase and lipase were mildly elevated.

'The subject continued to improve. Pancreatic enzymes eventually normalized. An
abdominal ultrasound showed improvement of the pancreatic pseudocysts and no
evidence of pancreatitis or gallstones. On April 20, 2009, the event of pancreatitis was
considered resolved and the patient was discharged from the hospital with medications.
The investigator assessed the final diagnosis of pancreatitis as severe and unrelated to
VariZIG.

'VM-00694 \Varicella, Case US 144841

(Nb) /A 7 day-old newborn male was exposed to varicella in uterus; her mother developed
varicella three days after the delivery. On --b(6)--------------- (five days after birth), he
received a dose of 125 IU of VariZIG IM.

On February 25, 2009 in the morning, body rash was noticed, no fever and was feeding
well. He was taken to the hospital and admitted on the same day for risk of complications
from active chicken pox infection and treated with Acyclovir. The dermatological
examination showed 59 poxes mostly papular, vesicular with 2 early pustules distributed
along the face, trunk and extremities. The PCR diagnostic test detected varicella zoster
virus.

On February 28, 2009, the subject was discharged with scabbed lesions. Meanwhile
during the hospitalization, the neonate developed transient low absolute neutrophil count
(ANC) of 0.5 cells/uL (normal range: 1.0 - 9.5 cells/uL).

On March 2, 2009, the subject was a normal acting baby, eating well, no fever, skin seen
with scabbed chickenpox. The ANC was normal (2.1 cells/uL).

The investigator assessed the event of varicella infection to be mild and not related to
\VariZIG. She considered neutropenia secondary to varicella.

Page A-76



Clinical Reviewer: Charles Maplethorpe, M.D., Ph.D.
STN: 125430/0
Final Clinical Review Memo

Subject ID Narrative

(Subject

Population)

VM-00704 Nausea, Vomiting, Case US-144809

(IC-Al) A 17 year old female patient with a medical history of Lupus, GERD and Lupus

nephropathy received

625 1U of VariZIG IM on March 26, 2009 after she was recently exposed to varicella.
Since February 2009, the subject has been taking the following medications: Cellcept 500
mg PO g12 hrs; Prednisone 10 mg PO, QD and Lasix 20 mg PO QD for Lupus; Prilosec
20 mg PO QD for GERD and Calcium 600U PO QD as supplement.

On March 30, 2009 the patient experienced nausea and vomiting and went to the
emergency department of the hospital. The subject was treated with Phenergan
intravenously and was discharged on the same day. The subject said that nausea persisted
from March 30, 2009 until 06-April 6, 2009.

The investigator assessed the events of nausea and vomiting related to VariZIG and
considered to be of moderate intensity and medically significant; however, most of the
events associated with VariZIG occur almost immediately post infusion. The patient’s
concomitant diseases and the medications may have caused or contributed to the
development of the events.

'\VM-00706 \Varicella, Case US-145312

(NDb) Subject VM-00706 is a 3 day old newborn Hispanic male born --b(6)-------------- to a
mother with varicella lesions two days prior to delivery.

\Varicella exposure and treatment: The subject was exposed to varicella from his mother
who developed lesions March 28, 2009. The mother was noted to have fever hours after
delivery on March 30, 2009. The subject (4.69 kg) received 125 IU VariZIG IM in 0.5
mL on April 2, 2009.

Clinical course of varicella: The subject developed varicella on April 13, 2009, 11 days
after treatment. On April 15, 2009, 23 papular and vesicular lesions (0.2 to 0.4 cm in
size) were noted, two on the face, 3 — 4 on the feet and several on the trunk, affecting
20% of the body area. The subject was admitted to hospital on April 15, 2009 for
neonatal chickenpox and treated for 5 days (SAE case US 145312). Varicella had
resolved at the last assessment on May 1, 2009. The subject was assessed

as ‘Ok’ with only 2 crusted lesions remained on the right foot when evaluated at a WBC
(Well Baby

Clinic). No complications of varicella were noted on clinical review in the CRF.
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VM-00754 Neutropenia, Nausea, Vomiting, Case US-144896

(HA)* /An 18 year-old female subject diagnosed with Hodgkin lymphoma in 2008 and relapse in
2009, was exposed to chickenpox. She received 625 U of VariZIG IM on August 18,
2009.

On August 26, 2009 the patient was admitted to the hospital for chemotherapy for
relapsed Hodgkin lymphoma; absolute neutrophil count (ANC) was 3290 cells/pL.

'The subject had a history of difficulty tolerating chemotherapy because nausea and
\vomiting. To diminish her symptoms, she received multiple anti-emetics along with
\visualization exercises. By August 28, 2009 the nausea and vomiting was grade 3 toxicity
as per NCIC (National Cancer Institute Criteria).

In addition, she developed neutropenia (unknown results) which resolved September 4,
2009.

She was discharged on September 3, 2009 in good condition to continue with anti-
emetics. The nausea and vomiting were resolved on September 13, 2009.

The investigator considered the neutropenia, nausea and vomiting severe and unrelated to

VariZIG.
'VM-00779 Cardiac Failure Congestive, Case US-144894
(IC-Nb) See narrative in Table 14-28.
'VM-00903 Respiratory Failure, Case US-145151
(IC-Ad) See narrative in Table 14-28.
VM-00914 Neoplasm Malignant, Case US-145137
(1C-Ch) See narrative in Table 14-28.
'VM-00982 Cytomegalovirus Infection, Case US-145246
(Pt) /A premature (unknown age of gestation) female baby subject with weight of 1.16 kg

presented at birth bronchopulmonary dysplasia, patent ductus arteriosus, anemia and
osteopenia of prematurity was exposed to varicella on May 20, 2011 from the nurse
caring for her 2 months after birth. She received

14 units (0.14 mL) of VariZIG IM on May 24, 2011.

On May 31, 2011 she acquired a cytomegalovirus infection (urine CMV positive);
platelets count was

54 K/mm3 which progressively increased without requiring transfusion; by June 5, 2011
was 199

K/mm3. The CMV was treated with oral Valganciclovir for 6 weeks.

The investigator considered the thrombocytopenia to be mild and CMV to be moderate;
both unrelated to VariZIG. He considered that the thrombocytopenia was due to the
CMV and the CMV was most likely acquired from maternal breast milk.

The subject was administered a reduced dose which was calculated by the investigator
based on the AAP Red Book due to the subject’s weight of about 1.1 kg and not by the
recommended dose as per product label.
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'VM-00995 Serum Sickness, Case US-145211

(IC-Al) /A 14 year-old female subject with a medical history of T-cell ALL (acute lymphoblastic

leukemia) in consolidation was exposed to varicella; she received 625 1U of VariZIG IM
on June 11, 2011.

Starting on June 16, 2011, the patient had pain in her left wrist which progressively
worsened with swelling; also, pain in her right elbow and both hips and felt extreme
fatigue with hematocrit of 20%. The next day, she was admitted to hospital for possible
polyarthritis and fever. A wrist X-ray showed minimal soft tissue thickening and wrist
needle aspirate yielded negative cultures. She received prophylactic treatment with
\vancomycin. It was thought to be infectious or reactive arthritis.

On June 18, 2011, she had a fever of 39°C. She also developed a mild non serious
hypersensitivity due to vancomycin and resolved 2 days later. A chest x-ray showed new
medial retrocardiac opacity/infiltrate, not well-seen on lateral view, possibly representing
atelectasis, infection or Mycoplasma pneumonia. She had a positive Mycoplasma IgM
antibody but Mycoplasma pneumonia by immunofluorescence antibody was negative.
She did not have any evidence of prior strep infection, given the negative Streptozyme
and negative antistreptolysin O titer.

By June 22, 2011, the symptoms resolved and was discharged from the hospital. She did
require 1 packed red blood cell infusion on the day prior to discharge.

The final diagnosis was serum sickness which was the cause of the symptoms; the
investigator considered the event to be severe and related to VariZIG. The retro-cardiac
infiltration was unrelated to VariZIG.

'\VM-00997 Bacteraemia, Case US-145230

(1C-Ch) /A 3 year old male subject with metastatic suprarenal and bone marrow neuroblastoma
since February 4, 2011 and under chemotherapy was exposed to varicella on June 7,
2011 and received 250 IU of VariZIG IM on June 11, 2011.

On June 15, 2011, he underwent resection of primary tumor and received the 6w course
of Vincristine, doxorubicin and cyclophosphamide postoperatively. His chemotherapy
has been complicated by severe nausea and vomiting after cisplatin and etoposide. He
was discharged from the hospital on July 2, 2011.

He had done well until July 7, 2011 when he developed fever, neutropenia, abdominal
pain, and distention and increased vomiting and admitted to the hospital. Blood cultures
and samples from the catheter line were positive for coagulase-negative Staphylococcus
and Streptococcus anginosus treated with Ceftazidime and Clindamycin. His laboratory
studies on admission were remarkable for a hematocrit of 17.4%, platelet count of 13
K/mma total white counts < 200/mms, with the ANC of 0 cells/uL. He was also treated
with total parenteral nutrition (TPN), blood and platelets transfusions.

All the events resolved and the subject was discharged home on July 15, 2011.

The investigator considered infection and neutropenia to be severe and unrelated to
\VariZIG, rather

related to the patient’s underlying neuroblastoma and concurrent chemotherapy.

* The subject was classified as a healthy non-immune adult on the CRF by the investigator;

however, the subject had Hodgkin lymphoma relapse soon before administration of VariZIG.
Source: Original BLA 125430/0; Clinical Study Report for study VZ-009 Vol 5.3.5.1, p.303 of 306
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6.2.12.5 Adverse Events of Special Interest (AESI)

Thrombotic/Coagulopathic Adverse Events

Source of SAE |Narrative

EIND 13013, |Intracranial Hemorrhage, Case EAP_00001

Cangene ID /A 21 month-old female diagnosed with adenosine deaminase deficiency (ADA) leading to
001 severe combined immunodeficiency (SCID).

On April 18 and 19, 2006 the patient was vaccinated for mumps, measles, rubella
(MMR) and varicella.

The patient had attenuated virus infections of rr&gasles, mumps, rubella but varicella became
disseminated. She received 125 IU of VariZIG™ IV on April 25, 2006 and another 125 U
dose IV on May 16, 2006.

On May 6, 2006, she developed hypoxia. A scope of her lungs indicated no inflammation of the
mucosa. Initial assessment of all organs did not reveal any findings, but she late developed renal
insufficiency. She received 3 lymphocyte transfusions from a patient recovering from varicella.
On May 17, 2006, the patient developed nosocomial adenovirus infection causing respiratory
insufficiency which ultimately led to the use of extracorporeal membrane oxygenation (ECMO).
On --b(6)-------- , she developed catastrophic intracranial hemorrhage unrelated to her infections,
which resulted in her death. The autopsy confirmed a large left hemispheric intracerebral
hemorrhage with uncal and cerebellar tonsillar herniation.

The attending physician considered the events to be severe and unrelated to VariZIG®.
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\VZ-009
study,
subject
VM-
00039

Encephalitis Herpes, Status Epilepticus, Coma, Acute Graft-Versus-Host Disease, Cardiac
IArrest, Blood Pressure Fluctuation, Renal Insufficiency, Hemorrhage Intracranial, Case
'\VZ009-00001

A 13 year-old female subject (immunocompromised adolescent) had prolonged exposure in
hospital to another patient with primary varicella on April 24, 2006. She received one dose of
\VariZIG (625 1U) on April 28, 2006.

The subject had a medical history of osteogenic sarcoma of the skull at age 9 months requiring
high-dose radiation which was complicated with brain necrosis requiring surgical debridement
and resulted in left sided weakness. In 2005, she developed acute lymphoblastic leukemia. Since
January 2006 she started to present self-limited seizures. In April 2006 she had a bone marrow
transplant.

On the night of May 2, 2006, she had a self-limited focal seizure. At noon, May 3, 2006 she had
a left sided seizure that progressed into a generalized tonic/clonic seizure. She was transferred to
PICU. Over the next 24 hours she became increasingly unresponsive and was intubated. On
May 9, 2006 HHV6 encephalitis was identified by PCR testing; the same day she was also
diagnosed with severe graft-versus-host disease (GVHD).

\While in the hospital, the subject developed cardiac arrest on May 19, 2006. She remained
pancytopenic after her bone marrow transplantation. Due to the co-morbidities and treatment
with nephrotoxic agents, her hospital stay was complicated with renal insufficiency which
required dialysis. She became hypertensive. A CT scan revealed a large intracranial hemorrhage.
On this basis the family withdrew medical support. The subject died on --b(6)--------

Her physician reported that all of these events resulted from her bone marrow transplant
complicated by HHV6 encephalitis and severe GVHD. None of them were thought to be related
to VariZIG.

\VZ-009
study,
subject
VM-
00089

Intraventricular Haemorrhage, Pulmonary Haemorrhage, Convulsion,

Disseminated Intravascular Coagulation, Case VZ009-00004

/A premature male infant (24 weeks, 6 days of gestation) born on --b(6)-------- was exposed to
varicella zoster on June 19, 2006. He received one dose of 125 U (1.2 mL) of VariZIG IM on June
22, 2006.

Due to the prematurity, he had bronchopulmonary dysplasia complicated with isolated bowel
perforation and worsening thrombocytopenia. On June 22, 2006 a cerebral sonogram revealed
grade 2 hemorrhage (platelets had decreased to 21,000/uL). Repeat ultrasound revealed grade 4
intraventricular hemorrhage. Thrombocytopenia was a baseline condition, which worsened
contributing to disseminated intravascular coagulation (DIC). Mechanical support was withdrawn
and patient died on --b(6)

The cause of death was extreme prematurity and intracranial hemorrhage, not related to
VariZIG.
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'\VZ-009 Staphylococcal Sepsis, Coagulopathy, Thrombocytopenia, Case US-144813

study, /A premature female infant (24 weeks of gestation with weight of 0.561 kg) born on --b(6)--------

subject, |- was exposed to chicken pox on June 19, 2006; she received 125 IU of VariZIG IM on

VM- June 22, 2006.

00091 Fetal and maternal complications included placental abruption, maternal insulin dependent
diabetes and fetal hydrocephaly. Apgar scores were 1, 2 and 3 at one, three and five minutes
respectively.

The baseline conditions included bronchopulmonary dysplasia, patent ductus arteriosus,
hypoperfusion, superior vena cava syndrome, metabolic acidosis, hydronephrosis, and anemia of
prematurity.

On June 25, 2006 the patient developed sepsis due to Staphylococcus epidermidis

infection. Platelet count on June 28, 2006 was 119 x 10°/L; PT 1.5 sec (normal range:

0.8-1.2 sec), PTT 56 sec (normal range: 23-36 sec), fibrinogen 111 mg/dL (normal range:
160-440 mg/dL). The patient was diagnosed with thrombocytopenia which was subsequently
considered to have escalated to the diagnosis of coagulopathy treated with cryoprecipitate,
platelets and red blood cells. The case was complicated by seizures, adrenal insufficiency,
hypotension, necrotizing enterocolitis. The subject received treatment including antibiotic
therapy and blood and platelets transfusions. The events were resolved on September 21, 2006.
The investigator considered the events to be severe and unrelated to VariZIG.

'\VZ-009 Deep Vein Thrombosis, Case VVZ009-00010

stuo_ly, /A 16 year-old female subject (immunocompromised adolescent) recently diagnosed with

subject osteosarcoma of the right knee in September 2006. She received 625 IU of VariZIG IM on

VM- December 1, 2006 after exposure to varicella in hospital the previous day.

00215

On December 31, 2006, the subject was brought to the emergency room for swelling of arm/chest
to investigate deep vein thrombosis (DVT) or line infection (Broviac) and was admitted to the
hospital. Blood cultures showed no isolated organisms. A CT scan on January 1, 2007 revealed
clot and filling deficit in the left arm. The catheter was removed and treatment with Lovenox for
DVT was initiated and prophylactic antibiotic therapy with ceftriaxone. The patient remained in
hospital to have a peripherally inserted central catheter (PICC) line placed and resumed her
chemotherapy regimen. She was discharged on January 11, 2007.

The investigator indicated that the DVT was moderate, due to the catheter and unrelated to
VariZIG.
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'\VZ-009 Catheter Site Haemorrhage, Coagulopathy, Case VVZ009-00015

stuo!y, /A 10 year-old male subject (immunocompromised child) with a history of liver transplant for
subject biliary atresia and chronic diarrhea received 500 1U of VariZIG IM on May 23, 2007 after he was
VM- exposed to varicella while in the hospital.

00326

On May 27, 2007 the dressing at the peripherally inserted central catheter (PICC) site started to
bleed. New dressing was applied but quickly became blood saturated as well. The third
pressure dressing was successful. The patient's prothrombin time (PT) and partial
thromboplastin time (PTT) were both prolonged beyond the level of detection.

Repeat PT/PTT was the same. It was considered to be coagulopathy of undetermined
origin. However, the coagulopathy resolved spontaneously without intervention and the

subject was released from the hospital on May 29, 2007 (hospitalization extended for two days
due to this event).

The investigator indicated that the coagulopathy was transient of unknown etiology but
suspected to be iatrogenic because a heparin flush and the rapid resolution. He also

considered the event unrelated to VariZIG.

11.1 Risk-Benefit Considerations

The medical literature indicates that immunocompromised individuals as well as pregnant
women are at increased risk of experiencing complications of varicella infection, such as
pneumonia, encephalitis, and death. We are unaware of any adequate and well-controlled studies
having been conducted to prove the efficacy of any varicella immune globulin biologic product
in these high-risk groups, either in reducing the incidence of infection upon exposure or in
reducing morbidity among those infected and manifesting clinical chickenpox. Epidemiologic
data comparing the incidence of complications of varicella before and after the availability of
varicella immune globulin (but before the advent of acyclovir therapy), are suggestive of efficacy
for the licensed product VZIG. Any such efficacy of VZIG is expected to be shared by VariZIG,
based on the pharmacokinetic results from study VZ-008 (See clinical pharmacology review
memo). The adverse event profile of VariZIG in the submitted trials appears roughly
comparable to the previously licensed product, VZIG. No new safety signals for VZIG or for
VariZIG have been identified from review of the submitted data.

VarZIG is made from high-titer anti-VZ antibody donated blood. Therefore, it will contain
antibodies from persons recently-infected with VZV and persons recovering from recent
shingles.
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After the original submission of IND 7201 (VariZIG) in 1997, there have appeared a series of
papers claiming that anti-Protein S autoantibodies can arise after varicella infection, and that
these autoantibodies might play a role in the serious adverse event post-varicella purpura
fulminans. In the original submission of STN 125430, the applicant did not address the
possibility that VariZIG may contain antibodies against human Protein S. During review, FDA
issued an information request on this concern (Appendix 7); the applicant replied that anti-
Protein S antibodies can be assumed not to present in clinically-relevant levels because the blood
donors are required to be healthy.

11.2 Risk-Benefit Summary and Assessment
The risk-benefit is acceptable for licensure.

11.4 Recommendations on Regulatory Actions

I recommend licensure. VariZIG can be licensed based on the comparability of its
pharmacokinetic parameters to those of the licensed product VZIG, with supportive safety data
from studies VZ-006 and VVZ-009.

11.5 Labeling Review and Recommendations

Labeling review has been ongoing, with ongoing discussions with the applicant. | have no
additional recommendation for labeling.

11.6 Recommendations on Postmarketing Actions

1. I recommend that the submit a final study report for a non-clinical study that examines
whether and to what extent ----- D(4)---mmmmm o
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APPENDIX 1. CHRONOLOGY OF REGULATORY EVENTS
Chronology of Regulatory Events
24-Jun-1997 IND 7201 submitted
24-Jul-1997 IND 7201 HOLD telecon
13-Nov-1997 IND 7201 Clinical Hold letter issued; hold items:
e Stated VZV infection rate should be primary endpoint, with infant medical
status as important secondary endpoint
o Stated lack of sufficient information on Constitutional IlIness Score
(CIS) for it to be used as the primary endpoint
e Stated sample size inadequately justified due to:
o Lack of justification of the historical control rate for infection (70%)
o0 Lack of justification for effect of VZIG if given more than 96 hours
after VZ contact
¢ Requested validation for the anti-VZ test kit that would be used to exclude
subjects from the analysis group
e Requested exclusion of pregnant subjects having additional high-risks beyond
seronegativity to VZ
e Requested blinding procedures be used
e Requested clarification on the primary endpoint and analysis group
e Requested the analysis plan that will be used to compare the IV and IM routes
of administration of VariZIG
e Requested details for handling off-study subjects in the analysis plan
10-Dec 1999 Pre-BLA meeting From the minutes:

FDA suggested Cangene Corporation use “intent-to-treat” as the primary analysis
and not exclude any data. Both ITT and per-protocol analyses will be presented.
FDA told the sponsor that they must share responsibility with the clinical
investigator for the assessment of the safety of the trial and it was appropriate to
second-guess the clinical investigator and provide both the sponsor’s assessment of
relatedness of AEs to product administration as well as the investigator’s
assessments whenever the two differ.

FDA stated that Cangene Corporation changed the protocol without FDA
notification. The protocol initially submitted to the FDA was based on safety.
However the studies performed were analyzed for equivalence between test product
given IM, test product given IV and licensed comparitor given IV. The protocol for
study VZ006 was never amended to reflect the actual equivalence-type statistical
analysis performed, and no minimum standard of equivalence (“delta”) was
incorporated into the protocol or discussed with FDA before the study was
completed and results analyzed. The fact that no criteria to evaluate equivalence or
non-inferiority were set up a priori makes FDA'’s task of reviewing the trial more
difficult.

FDA suggested that it was not uncommon to see a sponsor come in with a claim for
an original formulation then establish equivalence against another version of the
product.

FDA recommended that Cangene Corporation put together a Pharmakokinetic
study and submit it for review to assure acceptability prior to performing their
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studies. Submission of a BLA should be delayed until the data from an acceptable
PK study are available

o FDA informed Cangene Corporation that it was mandatory to include PK studies,
all adverse events and raw data in the application..

o FDA acknowledged the sponsor’s initiative in conducting the studies on VZV 1G
for the indication being sought. Based on what was presented, the manufacturer
needed to find a way of presenting the data in a way that would persuade the FDA
that the product worked was safe and satisfied everyone’s concerns.

2000 Discussions with FDA on a—b(4)------ formulation

01-Nov-2000 | Telecon: Cangene stated trials will not continue under IND 7201 and inactivation will
be requested

26-Sep-2001 FDA issued inactivation letter for IND 7201

15-Sep-2005 Internal meeting;

o “It was recommended that Phil Krause in OVRR be contacted to provide
information as to the extent that the assay has been validated. It is necessary to
determine to what extent the binding assay correlates with protection.”;

o “FDA is willing to consider this BLA under accelerated approval using surrogate
markers. Cangene would need to present an acceptable PK study and if acceptable,
would be required to submit a phase 1V study to evaluate safety. ”

20-Sep-2005 External meeting:

Regarding VZ-006 (pregnancy exposure):

o Majority were secondary exposures, not primary exposures

¢ Infection rate was a post hoc analysis

e FDA questioned adequacy of sample size to claim noninferiority for endpoints such
as pneumonia, encephalitis, and death, which had zero frequency

e Comparison to historical control infection rate of 70% was post hoc and not
adequately justified

o FDA said secondary exposures may not have been real exposures, and the lower
infection rate in the later strata (5-24 days since exposure) remains unexplained;

Cangene agreed there had not been an analysis of the duration and type of exposure

between strata

e There was uncertainty about the timepoint for the CIS scores (Cangene thought they
were at the time of varicella onset, whereas the protocol stated they were to be at

day 7)

e There was discussion about incomplete data for PK (days 0, 2, and 42)
o FDA comments on adequacy of data for BLA filing:

0 Safety data is limited to 67 adults; the product has not been distributed in
Canada despite licensure there

0 No pediatric data; FDA advised collection of infant and pre-term data on dosing
safety, perhaps from other VZ Ig products

o0 No clinical data on viral safety testing

o FDA recommendations on path to licensure:

0 FDA referred to the 1999 preBLA meeting at which FDA recommended a PK
study comparing VariZIG™ by IM and routes against VZIG by IM route, and
said this is the path of choice; design details were discussed

0 FDA said a phase 4 study would be required under accelerated approval if
clinical benefit could not be inferred from the surrogate PK data

o FDA rejected Cangene’s proposal to submit a treatment protocol under 21 CFR
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312.34; however, FDA did entertain the submission of an expanded access protocol
with cost recovery
e FDA had additional comments:

0 Adequate dosing for IM and IV routes have not been established for
equivalency to VZIG IM dosing

0 A concern was expressed about the applicability of normal volunteer PK dosing
to appropriate dosing in pregnant women

0 A concern was expressed about lack of justification of using CIS score as the
primary endpoint; FDA noted other analyses for infection rate and historical
control comparisons were post hoc

0 FDA said the sample size was inadequate for making claims about rates of
important secondary endpoints (pneumonia, encephalitis, and death)

0 FDA expressed a concern about the adequacy of the antibody data based on
limited timepoints, and lack of information on the coefficient of variation for the

assay
22-Dec-2005 | Telecon:
e FDA said protocols VZ-008 (PK) and VZ-009 (expanded access) may proceed
o FDA rejected Cangene’s argument that the PK of the VariZIG™ IV routed could be
extrapolated to be superior, and therefore more effective, than the PK of the VZIG
IM route of administration
o “FDA informed Cangene that unless they study IV administration, their product
would not be licensed for IV administration”
o FDA made comments on VVZ-009 (expanded access) among which were:
O —B(4)-- mmmmmm e e
0 FDA said the comparison of 16 subjects to a historical control is not justified,
either for the sample size or for the historical control
0 FDA said antibody data is needed from VZ-009, even though normal control PK
data is available
0 FDA discussed the different types of phase 4 studies that may be required,
depending on the path to licensure
17-Jan-2006 FDA letter with comments on protocols VZ-008 and VVZ-009, and noting the request to
re-activate IND 7201
27-Feb-2006 Telecon reminding Cangene not to refer to VZ-009 as a treatment protocol, stating the
-b(4)--- should be deleted from the VZ-009 protocol
17-Mar-2006 | FDA letter approving Cost Recovery for VZ-009
23-Mar-2006 | Telecon clarifying items for calculation of Cost Recovery
29-Mar-2006 | FDA letter re-activating IND 7201
04-May-2006 | FDA letter responding to Cangene’s questions about IRB “qualification” of
investigators
07-Sep-2006 FDA letter with comments on VVZ-008, among which are:

e Request to include data from female subjects

o Request (repeated from Jan 16, 20086, letter) for validation of potency and plasma
anti-VZ assays

o Request for discrepancies in assaying potency of VZIG, with implications for VZ-
008 PK study

e “Regarding your use of AUC to Day 28 for comparability, this is not generally
recognized as acceptable, as it represents approximately one half-life. The general
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rule is that the AUC to use for 'bioequivalence' should represents > 80% of the AUC
extrapolated to infinity. As you will be measuring antibody levels to Day 84, it
should be possible to use AUC, g, for comparability.”

07-Sep-2007

Telecon discussing cost recovery item justification

27-Sep-2007

Telecon discussing cost recovery item justification

12-Oct-2006

FDA letter granting Cost Recovery

08-Nov-2006

FDA letter discussing IRB issues

12-Jan-2007

Telecon requesting CVs for investigators

06-Mar-2007

Telecon requesting CVs for investigators

04-May-2007

Telecon asking Cangene to continue using VZIG as a control in VZ-008 and to measure
its potency, with adjustments for any decrease in potency

06-Jun-2007

FDA letter urging Cangene not to discontinue the VZIG arm in VZ-008

06-Nov-2007

FDA letter:

e Advises against unblinding VZ-008

e Urges continuation of VZIG arm

e Requests variability data for —b(4)---- for testing samples

13-Dec-2007

Telecon asking Cangene to continue using VZIG as a control in VZ-008 and to measure
its potency, with adjustments for any decrease in potency (as before)

20-Mar-2008

Telecon discussing required tracking of blood product information and submission
requirements

10-Jul-2009

Fax of FDA responses to meeting request questions:

1. “Does the agency agree with the modified licensure pathway put forward by
Cangene?”

- No

2. “If the agency does not agree with the proposed pathway, would the agency
agree to discussing the proposed licensure at a Blood Products Advisory
Committee (BPAC) meeting to determine whether clinicians consider the data
package appropriate for clinical use?”

- (refer to answer to question 3)

3. “If the agency does not agree to the modified licensure pathway or the proposal
to discuss with the BPAC, what additional data would the agency expect to see
in order to submit a BLA?”

- “Pharmacokinetic modeling and simulation studies to define a VariZIG
dose that would be bioequivalent to VZIG is acceptable. The sponsor,
however, should first discuss their modeling and simulation method
with the agency. Once a dose of VariZIG which is presumed to be
bioequivalent to VZIG is found, then a PK study of VariZIG should be
conducted in healthy subjects (n = 17 or 18) and you compare these PK
parameters with the PK data of VZIG obtained so far in your
development program.”

14-Jul-2009

Telecon cancelling meeting and noting PK requirements stated in July 10, 2009, telecon

01-Oct-2010

Telecon (refers to Sep 30, 2010, internal discussion); Cangene was asked to submit:
e Unblinded data from VVZ-008

e A prospective plan for analyzing the data from VZ-008, including modeling
simulation

e Request to analyze data by actual potency of each vial administered

19-Nov-2010

Telecon for emergency IND

01-Feb-2011

Telecon responding to Cangene’s questions in Oct 26, 2010, submission:
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1. “Does the agency agree in principle with the general modeling and simulation (M &
S) approach proposed by Cangene (pages 3 and 4 of the package submitted to the
FDA on October 25, 2010)?”
> Yes

2. “Cangene is proposing to identify a VariZIG dose that will be non-inferior (in terms
of Cmax and AUC) to a VZIG dose, which is consistent with Cangene’s previous
M&S work on the VIGIV licensure program. As the principal clinical concern is
inadequate antibody levels, non-inferiority will ensure that patients received as
much, if not greater, anti-VZV levels with VariZIG compared to the prior VZIG
product. Will the FDA accept PK non-inferiority rather than bioequivalence?”

- “Please apply the 90% confidence interval in your analysis. Although the
Agency would accept non-inferiority, both the upper and lower bounds of the
confidence interval will be reviewed for decision making. Please also provide
details of your methodology for determining non-inferiority”

3. “Cangene only plans to make —b(4)- with the —b(4)------- incorporation into the
program prior to BLA submission. Will the Agency accept the BLA with a —b(4)--
conformance lot released with the —b(4)---------- potency test? Also, since release
and stability data collection for the —b(4)---- assay will be limited at time of BLA
filing, Cangene is planning to revisit acceptance criteria for-b(4)-------- testing as
more data become available. Does the Agency agree to this approach?”

- “FDA will accept a —b(4)---- conformance lot released with your ---b(4)-------
potency test, as long as your —b(4)--- correlates well with ---b(4)---------- test.
Thus, we do not object to your re-evaluation of acceptance criteria for —b(4)-----
as more data become available.”

23-Feb-2011 Cangene submits IND 7201 amendment 45 requesting extension of post-exposure
treatment up to 10 days
e Refers to study results from VVZ-006
e Refersto Enders & Miller 2000 (included in STN125430 refs.)
o Refersto Miller et al 1993 (included in STN125430 refs.)
o Refers to EMA Core SPC for human Varicella immunoglobulin for intramuscular
use. (CPMP/BPWG/3726/02). July 27, 2005
02-Mar-2011 | Telecon for emergency IND for 4 neonates more than 96 hours after VZ exposure
14-Apr-2011 | Telecon to discuss IND 7201 amend 45 requesting extension of post-exposure time to
10 days:
1. “VZ-006 - Cangene has given rates for "contracted varicella" and also states
that subjects treated earlier had milder symptoms. *
a. “Please define ‘contracted varicella’,
b. please give rates for VariZIG and VZIG separately instead of having
combined them,
C. please provide data to support ‘milder symptoms’. “

2. “Historical data - Please provide the references (2 and 3) - the current
description is unclear with your terms of subclinical infection, infection rate,
expected infection, etc. “

06-May-2011 | Telecon to discuss ---b(4)---- (cross ref.: IND 7201 amend 16 Dec 15, 2006)

1. “Does FDA have an in house assay that could be used to comparatively test the
potencies of VariZIG and the lot of VZIG Cangene is planning to use for VZ 008?”

FDA response: The FDA does not have a validated in-house assay for potency.
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2. “For the pivotal comparative pharmacokinetic study, VZ-008, Cangene is proposing
to dose by label claim potency, and then potency correct the serum anti-VZV levels
based on actual measured content. Cangene will utilize the same assay format for
serum sample analysis as well as measured content assessment. The rationale for
proceeding in this manner is to (a) maintain the blind of the study and (b) an
appropriate assay has not been identified and the only remaining VZIG product will
expire March 12, 2007. As such, Cangene is planning to proceed with the study as
currently approved. Does FDA have any concerns with the study proceeding in this
manner?”

FDA Response: The linearity of the —b(4)--- over several fold dilutions must be
confirmed. Cangene agreed to validate the —b(4)----------- to cover the larger range
needed for the test samples.

3. “Based on the discrepant results between the b(4)assays methods, Cangene is
evaluating the possibility of —b(4)
method, as has been suggested by the FDA previously. In order to determine the
feasibility of this —b(4)--, Cangene will need to validate the —b(4)--- as per current
standards. If the assay can be appropriately validated, does FDA have any concerns
with VariZIG being manufactured using this approach?”

FDA Response: The FDA supports our use of the —b(4)---- as long as the assay is

appropriately validated. The correlations between —b(4)------------------ assay and
===p(4)---memmmmmmm e has been well
established.

4. *“If the FDA agrees with Cangene’s proposed strategy in question #3, the product
that is to be used in study VZ-008 (and previous clinical studies) will not be fully
representative of the product to be marketed. In order to address this, Cangene is
proposing to potency correct the VZ-008 anti-VZV serum levels based on the
-b(4)--- results. This would allow for an “apples-to-apples” comparison based on
b(4)--- antibody results, which would demonstrate that a Cangene manufactured
product is bioequivalent to the currently licensed VZIG. Does FDA agree that the
data generated with the current product in study VZ-008 would be appropriate for
licensing a subsequent product that has potency defined by the —b(4)----

FDA response: The —b(4)----- can be used for licensure but a full validation of the
clinical assay (with a broad range) will be needed. The correlation between the
-b(4)---------- and the other methods (above) has been well established.

12-Dec-2012

Fax responding to Cangene’s pre-BLA meeting questions
Clinical, Chemistry, Manufacturing and Controls (CMC),

Sponsor Question CMC 1:
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FDA Response to Question CMC 1:

We are agreeable to accepting b(4) conformance lot to support licensure of
VariZIG. We may opt to schedule an inspection during conformance lot
manufacture and would like to coordinate timing with Cangene. Please indicate
whether there were any major manufacturing process changes anticipated for
the conformance lot that would differentiate it from clinical lots.

Sponsor Question CMC 2:

Cangene has established shelf-life dating based on stability studies with the
lyophilized product employing the Varicella—Zoster Virus (VZV) —b(4)--------
assay for potency determinations. Cangene intends to employ this dating on
future lots of VariZIG. Cangene is proposing to —b(4)
------ to ensure that the label claim of b(4)125 IU/vial
is achieved at release and b(4) IU/vial at the end of shelf-life.

Does the Agency agree with this approach and is the proposed shelf-life
specification acceptable?

FDA Response to Question CMC 2:

Determination of the shelf life will be based on data provided in the BLA; we
cannot comment without reviewing the data. However, if VariZIG potency
appears to be maintained at b(4) 125 1U/vial (rather than b(4) IU/vial) over this
dating period with sufficient confidence intervals, the 30-month specification is
likely to be acceptable. As Cangene is aware, dating period adjustments are
possible post-licensure as data becomes available. In the BLA submission,
please provide data on potency of the clinical lots used, and the time frame of
use, for each trial supporting licensure. Please expand upon reasons for delay in
implementing the —b(4)----, and problems, if any, with validation. Please also
submit where available —b(4)-- and —b(4)------------- results for testing VZIG
(MPH) material.

Sponsor Question CMC 3:

The potency of all lyophilized lots of VariZIG manufactured to date has been
determined based on the Varicella—Zoster Virus (VZV) —b(4)------ assay. Due
to limited results with the —b(4)-----, Cangene is intending to continue using the
Varicella—Zoster Virus (VZV) -b(4)--------- assay as the potency assay for
product release and stability. Therefore, Cangene will continue manufacturing
lots with the current label claim of b4)125 1U/vial determined with the Varicella—
Zoster Virus (VZV) -b(4)------- assay and filling the product to a maximum of
250 mg of protein per vial. Testing of product potency by the —b(4)------ assay
will be performed in parallel and the results reported ‘for information only’
until sufficient data is available to establish a potency specification for this
assay.

Can the Agency confirm that this approach is acceptable to support BLA filing?
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FDA Response to Question CMC 3:

This approach is acceptable to support BLA filing; we note that —b(4)---------
values have been lower than —b(4)---- values. The final —b(4)------ potency
specification should depend upon linkage of both assays to results obtained
using —b(4)--- and if possible, the historical —b(4)------ potency standard.

Sponsor Question CMC 4:

As the bioavailability of the —b(4)---------------=----=---—- has been previously
demonstrated for the licensed products, Cangene does not intend on conducting
any additional clinical studies to support ----------- (b)(4)----------- for the

VariZIG product.

Does the Agency concur that no clinical studies will be required when Cangene
is filing its PAS for the -------------------- b(4)-----------------

FDA Response to Question CMC 4:

We concur with the PAS approach for the formulation change. Please confirm
that you will cross-reference safety and PK data for HepaGam B and WinRho
SDF when administered intramuscular.

Additional Comments for Questions CMC 4:
a. Please provide thrombin generation test results for your current IND lot
of VariZIG and for the conformance lot (when available) to the BLA,
with a summary risk assessment [for thrombotic events] for VariZIG.

b. Will Cangene be able to validate a —b(4)-------------- step in the
manufacturing in time for conformance lot production?

c. Please note, we will also request samples of the conformance lot for
-b(4)--- testing during the BLA submission.
Clinical

Sponsor Question Clinical 1:

In order to meet the efficacy requirements for BLA approval, Cangene proposes
to submit clinical efficacy data from two open label, historically controlled
studies VZ-006 (see Appendix IV) and VZ-009 (see Appendix VI), which
demonstrate VariZIG’s efficacy compared to the previously licensed VZIG
(MPHBL) and untreated, literature based controls.

Does the Agency agree that the clinical data from these two studies will be
sufficient to demonstrate VariZIG’s efficacy in the proposed at-risk patient
populations?

FDA Response to Question Clinical 1:

FDA cannot comment on sufficiency of data without full review. Based on the
pre-BLA package, we agree with the historical control approach, and use of
studies VZ-006 and VVZ-009 to support efficacy. We understand the limitations
on patient numbers in your PK study comparing VariZIG to VZIG; however, to
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the extent that you can model the comparison, this may also provide support for
licensure.

Sponsor Question Clinical 2:

Cangene proposes to submit comparative PK data from studies VZ-006 (using
an Varicella—Zoster Virus (VZV) —-b(4)------- ; see Appendix IV) and VZ-008
(using —b(4)---; see Appendix V) in order to demonstrate comparable PK, as
opposed to bioequivalence, between VariZIG and the previously marketed
VZIG.

Will the agency accept the comparable PK data, in conjunction with the efficacy
data, as adequate information to demonstrate VariZIG will be expected to have
a similar clinical efficacy profile as the VZIG product? If so, does the agency
agree with the proposed indication and patient populations, which are
consistent with the previously marketed product package insert?

FDA Response to Question Clinical 2:

The PK comparability and the clinical information will both be important to
support licensure. If this combined information is sufficient, we are likely to
agree that the VZIG proposed indications and patient populations are reasonable
to include in the package insert.

Sponsor Question Clinical 3:

In the BLA, Cangene will submit safety data from four controlled clinical
studies (see Appendices Il to V) and the expanded access program VZ-009 (see
Appendix V1) that cover more than 400 subjects administered VariZIG.

Does the agency agree that this safety dataset will be adequate to support VariZIG
licensure for intramuscular administration to the proposed populations?

FDA Response to Question Clinical 3:

Yes.

Sponsor Question Clinical 4:

Assuming that FDA is willing to accept the BLA submission for VariZIG with
the clinical and product development information as presented, Cangene plans
to continue the VZ-009 expanded access program only until BLA approval.

Does the Agency agree that neither VZ-009 nor any other clinical trial will be
requested as a post licensure commitment given the extensive clinical history
with this class of product?

FDA Response to Question Clinical 4:
We cannot make any statement regarding post-licensure requirements before the
review of the submission.

ADDITIONAL FDA COMMENTS:

Please include your pharmacovigilance plan in your BLA submission, including
any plans you may have for any post-marketing safety studies as well as any
planned expanded (e.g., 15 or 30 day reports not routinely required by 21 CFR
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600.80) adverse event reporting. A guidance document for pharmacovigilance
planning may be found at:
http://www.fda.gov/downloads/Regulatorylnformation/Guidances/ucm129423.p
df.

In addition the following guidance documents may be useful references:

1.http://www.fda.gov/downloads/Regulatorylnformation/Guidances/UCM1268

34.pdf

2.http://www.fda.gov/downloads/BiologicsBloodVaccines/GuidanceComplianc
eRegulatorylnformation/Guidances/Vaccines/ucm092257.pdf

15-Dec-2012 FDA Meeting to discuss preparation for BLA submission

18-Jan-2012 FDA letter containing FDA minutes of Dec 15, 2011 meeting

FDA provided their proposed responses to Cangene’s questions on December 12,
2011. After reviewing the proposed responses, the sponsor notified FDA on
December 14, 2011 of their decision to limit the meeting to discuss only question
number’s CMC 2, 3, and 4 and Clinical 1 and 4. During the meeting Cangene
indicated they no longer intended to discuss question Clinical 4.

The next batch of Varicella Zoster Immune Globulin (Human) will be manufactured,
using the same manufacturing processes used for previous lots, the week of January
30, 2012. Cangene is unable to delay (until submission of the biologics license
application, expected to be April 2012) manufacture of this lot because it would affect
contractual agreements with Health Canada.

After this lot is manufactured, there will be no plasma remaining for another lot of
Varicella Zoster Immune Globulin (Human). In May or June 2012, Cangene will be
manufacturing freeze- dried WinRho a with a fill size comparable to Varicella Zoster
Immune Globulin (Human).

Clinical, Chemistry, Manufacturing and Controls (CMC):

Cangene has established shelf-life dating based on stability studies with the
lyophilized product employing the Varicella—Zoster Virus (VZV) -b(4)------
assay for potency determinations. Cangene intends to employ this dating on
future lots of VariZIG. Cangene is proposing —b(4)
to ensure that the label claim of b(4)125
IU/vial is achieved at release and —b(4)-- 1U/vial at the end of shelf-life.

Does the Agency agree with this approach and is the proposed shelf-life
specification acceptable?

Determination of the shelf life will be based on data provided in the BLA; we
cannot comment without reviewing the data. However, if VariZIG potency
appears to be maintained at b(4) 125 1U/vial (rather than —b(4)----) over this
dating period with sufficient confidence intervals, the 30-month specification
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is likely to be acceptable. As Cangene is aware, dating period adjustments
are possible post-licensure as data becomes available. In the BLA
submission, please provide data on potency of the clinical lots used, and the
time frame of use, for each trial supporting licensure. Please expand upon
reasons for delay in implementing the —b(4)----, and problems, if any, with
validation. Please also submit where available —b(4)-- and —b(4)-------
results for testing VZIG (MPH) material.

The potency of all lyophilized lots of VariZIG manufactured to date has been
determined based on the Varicella—Zoster Virus (VZV) —b(4)-- ------ assay.
Due to limited results with the -b(4)-- ----- Cangene is intending to continue
using the Varicella—Zoster Virus (VZV-b(4)-- ----- assay as the potency assay
for product release and stability. Therefore, Cangene will continue
manufacturing lots with the current label claim of b(4)125 1U/vial determined
with the Varicella—Zoster Virus (VZV) -b(4)-- ------ assay and filling the
product to a maximum of 250 mg of protein per vial. Testing of product
potency by the —b(4)-- assay will be performed in parallel and the results
reported “for information only” until sufficient data is available to establish a
potency specification for this assay.

Can the Agency confirm that this approach is acceptable to support BLA
filing?

FDA Response to Question CMC 3:
This approach is acceptable to support BLA filing; we note that —b(4)--

values have been lower than —b(4)-- values. The final —b(4)-- potency
specification should depend upon linkage of both assays to results obtained
using MPH VZIG and if possible, the historical MPH VZIG potency
standard.

Additional discussion:

FDA agreed previously to accept a correlating study with the functional assay.
FDA will review the information before determining the correlation between
the —b(4)--

FDA will need assurance that the potency of the product will not change.
FDA prefers to see a linkage of the —b(4)-- assays to the —b(4)------ to the
VZIG [Massachusetts Public Health (MPH) product] to the Massachusetts’s
standard. Cangene did not obtain MPH VZIG potency standard. Cangene
compared their potency data to data presented at the Blood Product Advisory
Committee meeting.

The correlation data, public data, MPH potency standard, and MPH VZIG
data will be reviewed by FDA for adequacy. Cangene will determine
potency of VariZIG based on the potency results for this —b(4)-- lot. Any
change in potency specification will be submitted in a Prior Approval
Supplement, post-approval of the application.
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As the bioavailability of the ----b(4)-------- has been
previously demonstrated for the licensed products, Cangene does not intend
on conducting any additional clinical studies to support ---------- b(4)----------

................ for the VariZIG product.

Does the Agency concur that no clinical studies will be required when
Cangene is filing its PAS for b(4)--- formulation?
EDA Response to Question CMC 4:

We concur with the PAS approach for the formulation change. Please
confirm that you will cross-reference safety and PK data for HepaGam B
and WinRho SDF when administered intramuscular.

Additional Comments for Questions CMC 4:
a. Please provide —b(4) test results for your
current IND lot of VariZIG and for the conformance lot
(when available) to the BLA, with a summary risk assessment
[for thrombotic events] for VariZIG.

b. Will Cangene be able to validate a —b(4)------------------ in the
manufacturing in time for conformance lot production?

c. Please note, we will also request samples of the conformance lot for
b(4)--- testing during the BLA submission.

Additional discussion:

The BLA will be filed with product made in the freeze-dried method.

Methods for reducing the —b(4)----------- level are still being evaluated.
Cangene plans to submit a Type C meeting request to discuss

manufacturing method to reduce the —b(4)----------------

levels. Currently, lots of VariZIG have not been tested for —b(4)----------
levels. Cangene will submit in the BLA a commitment to add a —b(4)-------- -
. With the BLA, Cangene will submit samples of

the conformance lot.

Clinical:

In order to meet the efficacy requirements for BLA approval, Cangene
proposes to submit clinical efficacy data from two open label, historically
controlled studies VZ-006 (see Appendix 1V) and VZ-009 (see Appendix VI),
which demonstrate VariZIG’s efficacy compared to the previously licensed
VZIG (MPHBL) and untreated, literature based controls.

Does the Agency agree that the clinical data from these two studies will be
sufficient to demonstrate VariZIG’s efficacy in the proposed at-risk patient
populations?

EDA Response to Question Clinical 1.
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FDA cannot comment on sufficiency of data without full review. Based on
the pre-BLA package, we agree with the historical control approach, and use
of studies VZ-006 and VVZ-009 to support efficacy. We understand the
limitations on patient numbers in your PK study comparing VariZIG to
VZIG; however, to the extent that you can model the comparison, this may
also provide support for licensure.

Additional discussion:

Cangene plans to submit a post hoc analysis. They will perform and
additional post hoc analysis on study VZ-008 for pK and how they would
have looked if all sites had performed a pK on all enrollees. FDA considers
this approach reasonable, but there is concern that the data will not be
susceptible to modeling.

General Discussion:
e  This product/indication has been granted Ophan Designation.
e  Cangene has already communicated to CDC that they intend to proceed with
submission of a BLA.

02-Feb-2012 Telecon to clarify items in the Dec 15,2011, meeting minutes
29-Jun-2012 STN 125430 for Varicella Immune Globulin submitted by Cangene
09-Jul-2012 FDA information request for STN 125430

08-Aug-2012 | FDA information request for STN 125430

15-Aug-2012 | FDA information request for STN 125430

02-Oct-2012 FDA information request for STN 125430

04-Oct-2012 FDA information request for STN 125430

09-Oct-2012 FDA information request for STN 125430

02-Nov-2012 | FDA information request for STN 125430

08-Nov-2012 | FDA information request for STN 125430
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Philadelphia, University of Pennsylvania School of Medicine, Philadelphia, Pennsylvania
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Transfusion Medical Director, Sibling Donor Cord Blood Program, Department of Hematology,
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GEORGE B. SCHREIBER, Vice President, Health Studies, Westat, Rockville, Maryland
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PHILIPS. LARUSSA, MD, Professor of Clinical Pediatrics, Department of Pediatrics,
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Critical Care, Emery University, Department of Anesthesiology, Atlanta, Georgia
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CONSUMER REPRESENTATIVE

JUDY R. BAKER, MHSA, Regional Coordinator, Federal Hemophilia Treatment Centers,
Childrens Hospital Los angeles, Los Angeles, California

NON-VOTING INDUSTRY REPRESENTATIVE

LUIS M. KATZ, MD, Executive Vice President, Medical Affairs, Mississippi Valley Regional
Blood Center, Davenport, lowa

GUEST SPEAKERS

JERRY A. HOLMBERG, PhD, Senior Advisor for Blood Policy and Executive Secretary,
Advisory Committee on Blood Safety and Availability, Office of the Secretary, Office of Public
Health and Science, Rockville, Maryland

KARL-GOSTA LJUNGSTROM, MD, PhD, Associate Professor of Surgery at Karolinska
Institutet, Senior Vascular Surgeon, Department of Surgery, Danderyd, Sweden

MONA MARIN, MD, Medical Epidemiologist, National Immunization Program, CDC, Atlanta,
Georgia

At this time, if I could, I would just like to introduce the two new temporary
voting members. They are, on the right-hand side of the room -- that is the audience's right -- we
have Dr. Philip LaRussa. He is professor of clinical pediatrics, Columbia Presbyterian Hospital,
New York, New York.

On the other side of the room we have Dr. Jane Seward. She is chief of viral
vaccine preventable diseases, disease branch, National Immunization Program, CDC. Thank you
for joining us. Dr. Allen, | turn it over to you.

DR. ALLEN: Thank you. Topic two, the first topic for this afternoon, is the
scientific basis for the review of varicella zoster immunoglobulin.

As we will learn very quickly, there is going to be a change in the production of
this, and the committee is asked to recommend alternatives for the FDA and other government
agencies. We will start with a background presentation by Dr. Dorothy Scott of the Food and
Drug Administration. Dr. Scott.

Agenda Item: Scientific Basis for review of Varicella Zoster Immune
Globulin. Background.
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Scientific Basis for Review of
Varicella Zoster Immune
Globulin Products

Blood Products Advisory Committee
July 21, 2005
Dorothy Scott, M.D.
OBRR/CBER

DR. SCOTT: Good morning. | will try, best as | can, to lay out the issues for you.
What we are asking you to discuss is the scientific basis for review of a new varicella zoster
immunoglobulin product.

Varicella Zoster Immune
Globulin (VZIG)

Licensed in 1981
Intramuscular preparation sourced from selected
high anti-VZV plasma units

Indications — Prevention/Modification of severe
varicella disease 1n:

— Immune compromised children and adults

— Premature infants

— Infants < 1 year age

— Selected non-immune pregnant women and healthy

adults

Should be administered within 96 hours of
varicella exposure

First, | want to give you some background on the current product. VZIG, as it is
called -- it is an IM product -- was licensed in 1981 by FDA.

It is an intramuscular preparation source from selected high anti-varicella
antibody plasma units. In other words, all plasma units are tested that come in, and the ones that
meet a certain titer cut off are used for this. So, it is a specific immune globulin.
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The indications in the package insert are for prevention or modification of severe
varicella disease in susceptible people, that is, people who have not had varicella before, in
general.

These include immune compromise children and adults, premature infants,
selected infants less than one year of age, and selected non-immune pregnant women and healthy
adults. You will be hearing about these in more detail. It should be administered within 96 hours
of varicella exposure.

VZIG Licensure 1981

 Study subjects: immune compromised
children with household exposure to
varicella

* Trial design: randomized, double-blind

» Comparators:
— Historical controls (Feldman et al, Pediatrics
56: 388-97, 1975)

— Zoster Immune Globulin (unlicensed IG
prepared from plasma of donors convalescing
from shingles)

How did we go about licensing VIG in 1981? That was a long time ago, but there
was a clinical study. The study subjects are immune compromised children with household
exposure to varicella. Many of these were cancer patients.

The trial design was random access, double blind study, but there were two
comparators. Obviously, you couldn't blind the historical controls but, compared to the new
VZIG product, were historical controls from a paper by Feldman et al, which was essentially the
natural history of varicella infection in immune compromised children.

The other comparator was zoster immunoglobulin. This is an interesting product.
It was an unlicensed immunoglobulin, although it was under study, and it was prepared from
plasma of people that were convalescing from shingles. So, these would be adults who had been
re-infected or have self-reinfected, if you will, with varicella.

Now, the problem with that is that it was very difficult to get people who were
convalescing from shingles in sufficient quantities to get as much plasma to make as much
product as was needed. That is why it is called ZIG. It was not pursued.
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VZI1G Pivotal Tnal for
Licensure!l

Historical
VZIG 7ZIG controls?

POX count>| 12/81 IRTER
(15%) (16%) 87%

e I
00 s
N R

1 Zaia et al, JID 147: 737-43, 1983.
2 Feldman et al, Pediatrics 56:388-97, 1975

These are the results of that first study, which was considered the pivotal trial for
licensure. | will just orient you to this slide.

What we are looking at is readouts or end points that signify severe varicella
disease. These include pox count greater than 100, pneumonia, hepatitis, encephalitis and, of
course, death. These are the comparators. The ZIG product, the zoster immune globulin, and the
historical controls.

What you can see is that, if you compare VZIG to ZIG, you get a very similar rate
of pox count greater than 100, in the 15 to 16 percent range, of pneumonia around four percent,
no hepatitis, encephalitis, and no death.

Now, subsequent to this, there was another study that compared different doses of
VZIG and, in your package insert, | believe that those numbers actually have the data from that
second study as well.

So, these will be slightly different but the point is, really, in comparison to the
natural history of this disease in immune compromised children, you have quite a great
difference in terms of substantially less severe disease, pox count, and organ system involvement
and, very important, fatalities.
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VZIG Supply

Sole manufacturer — Massachusetts Public Health
Biological Laboratories (MPHBL)

MPHBL plasma fractionation facility scheduled
to close

VZI1G Supply (MPHBL report)

Are there alternative, effective therapies to prevent
severe VZV disease?

What scientific evidence 1s needed to support
licensure of another VZIG product?

So, what brings us to you today? Well, the sole U.S. manufacturer of this product
is Massachusetts Public Health Biological Laboratories.

Their fractionation facility is scheduled to close. Dr. Ambrosino will be talking to
you about the current supplies of VZIG and when we anticipate we might run out of that, and
you will have an update in more detail about the supply.

The questions they are asking are, whether there are alternative effective therapies
to prevent severe varicella disease. In other words, do we need VZIG.

The other question that we would like the committee to discuss is what scientific
evidence would be needed to support licensure of a new product.

Possible alternatives to VZIG —
no controlled trials

» Antiviral medications, e.g.
acyclovir

- IGIV
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Dr. LaRussa is, again, going to go into this in detail, but I just want to put it out in
front now. What are the possible alternatives to VZIG to prophylaxic and severe varicella
infection.

There really are two kinds of candidates. One is the antiviral medications, such as
acyclovir and other drugs in that family, and the other is immune globulin intravenous.

Now, why immune globulin intravenous? Well, just like VZIG, it is made from
plasma of normal donors and, of course, it is not selected in particular for antivaricella
antibodies, but it contains antivaricella antibodies, because most people, by adulthood, have been
exposed to, and infected by, varicella.

Anti-Varicella gp ELISA titers for currently licensed IGIV’s

compared to licensed VZIG
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Data courtesy of Scott Schmid, Ph.D., NCID, CDC

What we did in advance of this is, we asked some of the folks at CDC to take a
preliminary look at the titers against varicella that are in the different immune globulin products
that are licensed.

So, these are your general immune globulin products that are used primarily for
treatment of primary immune deficiency and ITP.

These are the results. This is from an assay called a GP ELISA. So, itis an
ELISA against the glycoproteins of varicella which contain important neutralizing epitopes.

This, incidentally, is the same kind of ELISA that was used for the vaccine studies.

Here we have the GP ELISA titer. It is times some dilution factor, and here we
have the IGIV products, and here we have VZIG.

So, what you are looking at here is, the higher the titer, the more antibody in the
product and for VZIG, here, we have a titer at the top and, for the other IVIG products -- we
looked at eight different products.

I think you heard that there were five major manufacturers, but some make more
than one IGIV, and these are blinded.

There are a couple of points here that | think are important. One is that there is lot
to lot variation, both within one particular product, and among the different products.

What you can see here is, this is a titer in the 200 range, this is 800 and 400. Most
everything fell into this general range, but what you are looking at is four to even eight-fold
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differences in titers, considering this is a serial two-fold dilution. It wasn't assessed more
precisely than that.

So, what does this mean? This means that if you take any immune globulin off
the shelf that is not a titered product, you don't know if you are going to be giving your patients
something like this, or something like this.

The other thing that we don't learn from this is whether or not there are any
differences in antibody affinity among these products or antibody function compared with VZIG.

VZIG/VZIGIV Licensure

 Possible target population(s) for study —
exposed, non-immune subjects
— Immune compromised children/adults

— Pregnancy (for prevention of severe infections
in the mother and/or neonatal infection)

— Non-immune otherwise healthy individuals
» Which population(s) would be most
informative/useful to study?

 Are surrogate markers useful predictors
efficacy?

So, now on to the licensure questions or, rather, what information would be
needed to support licensure. There are many possible target populations for study.

Naturally, these will be exposed, presumably non-immune subjects, the kinds of
people who would receive VZIG now.

For example, immune compromised children or adults or both, pregnant women
for prevention of severe infections in the mother, but also neonates. | should have made that a
separate line, for prevention of severe infections in children, or neonatal infections. Premature
infants would be included, or non-immune, otherwise healthy individuals but, of course, the rate
of severe varicella here is not very high.

So, our question to you will be, among other things, what populations would be
the most informative or important to study, and I think you will get a lot of that information from
Dr. LaRussa's talk to help you think about it.
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Why surrogate markers? One Potential
option for licensure via Accelerated Approval
(21 CFR 601.40-46)

» Approval may be granted on the basis of adequate
and well controlled clinical trials establishing
that the product has an effect on surrogate

endpoint that is reasonably likely, based on
epidemiologic, therapeutic, pathophysiologic, or
other evidence to predict clinical benefit, or on
the basis of an effect on a clinical endpoint other
than survival or irreversible morbidity.

Note: as a condition, the applicant must study the
product further to verify its clinical benefit post-
licensure)

Another question is whether surrogate markers can be useful predictors of
efficacy. Well, where does that question come from?

Well, there are a couple of potential paths for licensure and, right now, FDA
doesn't particularly favor one over the other, but one mechanism of licensure is based on
surrogate markers.

This is defined in the CFR where you can have an approval based on adequate
and well controlled clinical trials, showing that the product has an effect on a surrogate end point
that is reasonably likely to predict clinical benefit.

An example of a surrogate marker study, for example, would be a
pharmacokinetic study or comparison of one product to another, with a kind of measurement or
output, a PK measurement of antibody titers, or antibody function.

So, that is what | am talking about in this situation when | say a surrogate marker
study. It would still be a clinical study. You might not have to have the immune compromised
populations but, again, that is something I think we would like to hear from the committee on.
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Possible Surrogate Markers for
VZIG Efficacy (PK study)

» Serum anti-VZV antibody tests:

— Solid-phase assays — ELISA, FAMA, TFA,
complement fixation, etc.

— gpELISA: correlates with protection in vaccine
S

« Levels needed for protection in immune compromised
patients unknown

— In vitro neutralization
— Animal models

Potential surrogate markers would include serum antivaricella antibody tests, and
there are a number of these, which I have listed here, and Dr. LaRussa will mention as well.

They have varying ease and varying specificities. The GP ELISA, in particular, |
mention because that is correlated with protection in vaccine studies, but the levels needed for
protection in immune compromised patients are really unknown because, of course, the vaccine
studies were on healthy subjects.

In vitro neutralization tests are also possible. These are typical plague assay types
of tests. Animal models are very difficult, because humans are the only natural host of this
infection. Great apes can also be infected.

The animal models that have been described either involve normal cell cultures or
ganglion cultures, and SCID human mice with human skin, as well as human systems.

These don't seem particularly practical to use as an assay in a case like this, where
you would have multiple samples.
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Questions to the Committee

Please discuss what laboratory and clinical data
would be sufficient to demonstrate efficacy of a
new anti-varicella antibody preparation, for
prophylaxis of severe varicella infection. In
particular, please comment on

Which target populations would be most informative

to study

What surrogate markers would be appropriate for

assessment of efficacy

Other considerations for clinical trials

Please comment on whether the available
scientific data support use of IGIV or acyclovir
as a substitute for VZIG for prophylaxis of
severe VZV infection in any clinical settings

So, these are the questions we are asking you to think about. Please discuss what
laboratory and clinical data would be sufficient to demonstrate efficacy of a new preparation of
VZIG for prophylaxis of severe varicella infection.

In particular, we would like to have comments on which target populations are
most informative, what surrogate markers would be appropriate for assessment of efficacy, and
other considerations that you would have that you think are important for a clinical trial.

We would also like you to comment on whether the available scientific data
support the use of IGIV or acyclovir as a substitute for VZIG for prophylaxis of severe varicella
infection in any clinical setting.

Speakers

1. Donna Ambrosino, M.D., and Catherine Hay,
Ph.D., MPHBL. VZIG manufacture, potency
testing, and current supply status.

Philip LaRussa, M.D., Professor of Clinical
Pediatrics, Columbia University. Severe
Varicella Zoster disease, correlates of protection,
and post-exposure prophylaxis options.

Mona Marin, M.D., NIP/CDC. ACIP and Red
Book recommendations for post-exposure
prophylaxis of severe varicella zoster infections
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We are very fortunate to have some excellent speakers who have worked with
VZIG and with varicella for a number of years, in some cases.

First, we will hear from Massachusetts Public Health Biological Laboratories.

Dr. Donna Ambrosino will discuss the supply situation and the discontinuation of manufacturing.
Katherine Hay will discuss some aspects of manufacture that are important to know about for the
sake of a new product.

Dr. LaRussa will tell us about severe varicella zoster disease, the correlates of
protection, or rather, what is known about that, and post-exposure prophylaxis options.

Mona Marin from CDC will tell us about the ACIP (Advisory Committee on
Immunization Practices) and red book recommendations for post-exposure prophylaxis. Thank
you very much, and | will take any questions.

DR. ALLEN; Dr. Lew?

DR. LEW: On the table that you showed us, actually the graph, you compared the
levels by the GP ELISA titer in the different IVIGs. | am assuming you did this recently?

With time, as everyone gets immunized, all the children, and they grow up and
they are the ones doing the donation, it may change.

DR. SCOTT: That is right, and in fact, based on the age of donors, we might
expect that a lot of these people would not have been immunized and this reflects more the
natural infection. That is absolutely the case.

I think the point that you are also making is that if we take you can take an IVIG
off the shelf, or if we even say a certain product usually has high titers, that this could become a
moving target one way or the other.

DR. SEWARD: 1 just want to comment that these tests were all done this year.
They were all done earlier this year.

DR. SCOTT: Thanks to Scott Schmid, who works a lot on these viruses at CDC.
We are very grateful to him for accepting the samples and running them.

DR. ALLEN: Other clarification questions for Dr. Scott? Okay, we will certainly
have a chance to discuss that more fully at a later point. Thank you very much.

Why don't we, at this point, move on to the presentations by Dr. Ambrosino and
Dr. Hay. Welcome, and tell us about VZIG manufacture, potency, testing, and the current supply
status, please.

Agenda Item: VZIG Manufacture, Potency Testing and Current Supply
Status.
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Varicella Zoster Immune
Globulin (VZIG)

Donna M. Ambrosino, M.D.
Director and Professor
Massachusetts Biologic Laboratories
University of Massachusetts Medical School

Catherine A. Hay, Ph.D.
Senior Director of Regulatory Affairs
Massachusetts Biologic Laboratories
University of Massachusetts Medical School

DR. HAY: Good afternoon. | am Catherine Hay and, as Dr. Scott mentioned, we
have been invited here to talk about the manufacturing process and the supply issues.

Overview

Plasma Screening Assay

Manufacturing Process
Potency Assay
Supply Issues (Dr. Ambrosino)

I will be discussing the plasma screening assay, the manufacturing process, and
the potency assay, and then | will hand over to Dr. Ambrosino, who will address the supply
issues.
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Plasma Screening

* Units screened by Complement Fixation
Assay (positive at 1:50 dilution)

* Both pheresis and recovered plasma used

As Dr. Scott mentioned, before any plasma is accepted for use in manufacturing,
it is screened for the presence of antibodies to varicella zoster virus.

Complement Fixation Assay

* In-house assay

* “A Gude to the Performance of the
Standard Diagnostic Complement Fixation
Method and Adaptation to Micro Test.” US
DHHS, PHS, CDC, February 1981

The assay that we use is a complement fixation assay and, for units to be accepted
for further manufacturing use, they have to be positive at the one to 50 dilution. We are currently
approved to use both recovered plasma and plasma obtained from apheresis.

The complement fixation assay is the standard -- it is an in-house assay, and it is
the standard assay based on the CDC's method that is described in the reference given on this
slide.
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VZV Antibody Screening

01/2003 - | 01/2004-
12/2003 10/2004

Plasma Samples screened 69851 37783
for VZV antibodies

# Positive Samples 4205 2407

% Positives “ 6.4
Liters Pooled 751

This slide just shows some recent data from our screenings of the last two years.
The plasma is supplied by the American Red Cross, New England region, and these figures
represent initial screens of random plasma samples.

You can see that, for both 2003 and 2004, the percentage of positives has
remained fairly constant at around six percent.

Manufacturing Process

» Cold ethanol precipitation (Cohn-Oncley)
» Solvent/detergent viral inactivation step

* Final liquid formulation
—10-18% IgG
~ pH64-72
— 0.3 M Glycine

On to the manufacturing process. Briefly, we use the Cohn-Oncley method, the
cold ethanol precipitation process.

This is followed by a solvent detergent viral inactivation step. The product is then
formulated to content 10 to 18 percent IgG at a pH of 6.4 to 7.2 and 0.3 mole of glycine.
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Plasma Pool

Fraction I
Supernatant

Fraction II + ITI
Paste

Fraction ITI
Supernatant

UF — Concentration & Diafiltration
Filter Aid Addition/Filtration

Solvent/Detergent Viral inactivation
(0.3% TNBP/1% Triton-X 100)

UF - Concentration

Formulation

Sterile Filtration

This next slide is a very simplified manufacturing process flow diagram. You can
trace the progress through the fractions from the plasma pool to the fraction three supernatant.

At this point, there is an ultra-filtration step which concentrates the product to
seven percent 1gG before it is subjected to the solvent detergent viral inactivation step using
Trion butyl phosphate and Triton X-100.

After the TNBP and Triton have been removed by chromatography, there is a
further concentration by ultra-filtration, and then the product is formulated, sterile filtered, and
filled.

Potency Assay (since 1984)

» Virgo Immunofluorescence Assay

» Kit manufactured by Hemagen

— slide test: antibody-antigen complex formed; fluorescein-
labelled anti-human antibody added; apple-green fluoresence
in presence of antibody-antigen complex

Positive and negative controls from kit

In-house standard (qualified for use by comparison to
previous standard)

2-fold dilutions (1:1024 — 1: 32768)

Endpoint is highest dilution showing positive reaction

Before we release the product for distribution, we perform 11 assays on the final
filled products, but the one that | want to address today is the potency assay.
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We originally used the FAMA assay to perform this assay but, since 1984, we
have changed to the Virgo Immunofluorescence assay.

We use a kit that is manufactured by Hemagen, and basically it is a slide test. The
first step, you form your antibody antigen complex. You then add a fluorescein labeled anti-
human antibody and, if there is a positive reaction, you get an apple green fluorescence.

We get positive and negative controls from the kit and the in-house standards is
one of our previous lots of VZIG, and they are qualified for use by comparison to the previous
standard.

We make two-fold dilutions of the test samples and the standards and run them in
the assay, and the end point is the highest dilution showing a positive reaction. That is the apple
green fluorescence.

Potency Assay

Acceptance criteria:

* In-house standard titer: 8192
(allowed range: 4096 — 16384)

 Final wvial specification:

potency ratio: > 0.8 x m-house standard

In order for the assay to be acceptable, both the positive and negative controls
have to meet pre-defined acceptance criteria, and our in-house standard titer has to be 8192 plus

or minus one two-fold dilution.
For the final product to meet the potency specification, it has to be at least 80

percent of the in-house standard.
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Potency Data

Titer
Lot number (geometric mean) Potency Ratio

I just wanted to show you some potency data from some lots of VZIG that were
manufactured from 1997 onwards. You can see that the titer of the lots remains fairly
reproducible and constant throughout this time period.

That was my very brief overview of the manufacturing process, and now | will
turn you over to Dr. Ambrosino to discuss the supply issues.

DR. AMBROSINO: One comment about the technical questions. We were
hoping to keep that simple, but we do have a technical expert, Dr. Stan Cruz, who is the senior
director of manufacturing and development, is here with us, and he and I could answer additional
questions you might have. There are many, many steps to the fractionation.

Dot was kind enough also to allow us -- I only have six slides in four minutes -- to
tell you why we stopped manufacturing VZIG, and | thought that was important for the
committee to know.
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Massachusetts Biologic Laboratories
University of Massachusetts Medical School

ONLY non-profit FDA-licensed vaccine
and biologic manufacturer in the US.

Td vaccine for US
Develop new monoclonal antibodies

Blood Products

The biological laboratories is the only non-profit FDA licensed manufacturer of

both vaccines and biologics in the United States. It is a rather unique organization.
We have three product streams, essentially Td vaccine, which we make 20 percent

of the United States need, we develop new monoclonal antibodies, and our third product line
with blood products.

Massachusetts Biologic Laboratories
1894 - 2003
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Now, we have a long past history, as you can see by these pictures, showing my
office which, I must tell you, is pictured in that first picture, unchanged at the top of the hill

there.
It was very clear to us some years ago that we needed a new manufacturing

facility to continue to manufacture products. As you can see in the lower picture, our newer

facility will open in the next year or so.
When we designed all that, we had to make some choices of how could we

continue to manufacture the three product lines we had.

Td Shortage
“The Pink Sheet” February 26, 2001

“CDC is looking to MBL to ease the tight tetanus
supply this year. MBL makes a small amount of Td.

We are hopeful that they will boost production.”

Dean Mason (CDC Program Support Branch Chief)

We decided we had already made a commitment for tetanus vaccine. There was a
shortage that you all remember in 2001, and we had promised the Centers for Disease Control
that we would continue to manufacture Td and, frankly, ramp up from one to nine million units
of vaccine for the country. We thought TD vaccine was something we needed to preserve.
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Entering the New Field of
Monoclonal Antibody (MAB) Development

* Orphan Products
(a.k.a. too small for big pharmaceutical companies)

* Urgent public health need

We also made monoclonal antibodies with these two missions in mind, orphan
products, also known as too small for big pharma, and urgent public health need.

We have three or four of these products in clinical studies and manufacturing that
we feel are crucial and, thus, we are committed to this new technology, monoclonal antibodies.

MBL Blood Products

Albumin [Human]

RespiGam® (Respiratory Syncytial Virus Immune
Globulin Intravenous [Human])

VIG (Vaccinia Immune Globulin Intravenous [Human])

CytoGam® (Cytomegalovirus Immune Globulin
Intravenous [Human])

BabyBIG (Botulism Immune Globulin Intravenous
[Human])

VZIG (Varicella Zoster Immune Globulin [Human])

ISG (Immune Globulin [Human] for IM Use Only)

Then the final list, therefore, raw blood products, which we list here for you.
Today we are only talking about VZIG.

We didn't take this choice lightly. This was a thoughtful, very intense with world
experts joining us to make the final decision of what it would mean if we closed down
fractionation.
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After all of that, the group and, at the end, me, decided that it was the wisest thing
to do to stop making blood products at the biological laboratories. We are only 150 people. Now
we have grown to 300.

Supply: Annual VZIG Vials* Sent to Distributor or
Actual Sales (in blue)
(1978-2005)

70000

60000

50000

40000

30000

20000

10000

0

* Each 625 unit vial is counted as 5 vials.

NOTES:
1978-1980 = IND Status
1996-1997: Non-5/D VZIG withdrawn in 4Q96; replaced in 1997 with SD VZIG. Distribution averaged for 1996 & 1997

Red Cross uses a national distributor

Given that, where are we with VZIG? | am showing in this graph here the
distribution of VZIG by units. These are pediatric units. You divide by five to know how many
adult doses you would need.

Bottom line, as you can see, since the development of the product by us all the
way through the licensure, the need was going up.

As vaccine got licensed and chicken pox dropped dramatically in this country --
what a wonderful success story -- the number of immunocompromised people being exposed
and, therefore, needing VZIG, dropped like a stone as well.

We are delighted, and the blue bars there show the last three years of actual sales.
That data is the strongest and definitive.

As you can see, in the last year we dropped yet a half again, 20,000 the previous
year, 10,000 units this last calendar year.

Ten thousand units means, divide by five, 2,000 adults were all that requested
VZIG in the United States and Canada.

I have to tell you that is requested. We don't really know if those were used.
Sometimes hospitals just buy this from our distributors and then it outdates. So, we don't really
know how much is used, but no more than 2,000 adults last year were treated.
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Current Supply

* We estimate that supply will last until January 2006
(although may be a few months longer)

* No pediatric dose vials available

So, what is our current supply? | can give you very complicated numbers, but |
have to tell you that what we do is, we are making a conservative estimate here.

We say, well, what if we sell exactly what was sold last year, assuming that is, in
fact, an over-estimate, given that the disease continues to drop.

If we take that estimate of exactly what we sold last year, the supply that we have
in hand will last at least through January. In fact, probably a few months longer than that, but we
wanted to be conservative.

The pediatric doses, there used to be pediatric doses as well as adult. For the last
six months, there have only been adult doses available. Therefore, the 600-something units, vials,
are what is available, and this estimates through January are taking that into account.

In those very brief comments, | wanted to add that | also would be glad to answer
questions after you hear from Dr. Marin and Dr. LaRussa. This was a very challenging decision
for the biologic laboratories.

I am charged with making the decisions of what products we are making will
matter the most and, thus, when we have to make difficult choices, at the end of the day, make
the difficult choices, but we will be glad to tell you why we don't think we need VZIG any
longer, but would obviously defer to the other speakers first. Thank you.

DR. ALLEN: Clarification questions for Dr. Hay and Dr. Ambrosino? | have got
two quick questions. You showed -- Dr. Hay, you showed a slide that had the antibody
screening, and only six percent were positive for antibody.

I assume that you continued just to get the recovered plasma from the Red Cross,
rather than trying to identify specific donors and asking them to come back as source plasma
donors.

DR. AMBROSINO: It is a complicated question. The answer is in between that.
In fact, it is Red Cross that decides this.

I tried to get numbers, frankly, of has that percentage changed over the 20 years.
We don't have accurate numbers because we can't, from the records, determine how many were
known positives before that came back.
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So, all | can tell you that that last number, that it is six percent, and it is a mixture,
but we think it is around six percent of random donors.

DR. ALLEN: Okay, and the second question in the manufacturing process, your
final liquid formulation is 10 to 18 percent 1gG. | assume that that is adjusted to give you the titer
that you want. Is that correct?

DR. AMBROSINO: No. The specs, the product is manufactured first into the
final concentration. That is what is allowed, 10 to 18 percent. Actually, it is almost always 16
percent.

Then, once you have made the product at 16 percent, you then test the titer and
the titer, as you saw, is always around the 8,000. You don't formulate to the titer, you formulate
to the specs, that you want around 16 percent IgG for injection.

DR. ALLEN: Thank you.

DR. LARUSSA: | just want to make a comment, in case anybody is left with the
impression that only six percent of the adult population has lasting immunity to varicella.

The beauty of using complement fixation is that it is not a terribly sensitive test.
So, you are actually screening for high titer units.

DR. ALLEN: Thank you for that clarification.

DR. KATZ: That is kind of my question because | am not familiar with the comp
fixed titers. Approximately, what is one to 50 in a FAMA? Do we know?

DR. AMBROSINO: Similar, I think would be the fair assessment, similar, and it
depends on how you run your FAMA. | think, to answer your question appropriately, similar. Dr.
LaRussa, I think, will go over some results there that will specifically address that a little better
in terms of when you give product to patients and measure in different ways, what do you see.

DR. LAAL: Are you making murine monoclonal antibodies or human
monoclonal antibodies?

DR. AMBROSINO: The question is what kind of monoclonal antibodies. We are
making only human monoclonal antibodies to SARS, C-difficile, as well as rabies at the
moment.

DR. LAAL: So, you have not considered making human monoclonal antibodies
to this?

DR. AMBROSINO: 1 think it is a very good question. We did consider it, and our
judgment, frankly, is that it is not a wise path. We really feel that IVIG used in the right way
will, in fact, substitute and is a good alternative. | only said that because | was asked the
question.

DR. EPSTEIN: Can you comment on the correlation between the comp fixed titer
and the GP ELISA titer?

DR. AMBROSINO: Not well. I can tell you -- Dorothy, maybe you can tell me if
I remember correctly -- the range in titers there, for the VZIG, and | don't have that up here, were
done as GP ELISA for that product.

I can tell you that product had an 8,000 or so titer by our test, the kit, essentially. |
think if you look at that then -- Dorothy, do you remember what the VZIG was on that graph --
9,000? So, close.

DR. ALLEN: Other questions for clarification? They will be here later in the
discussion. So, we can certainly come back to you for a resource. Thank you very much.
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The next presentation will be by Dr. Philip LaRussa, severe varicella zoster
disease, correlates of protection and post-exposure prophylaxis options. It will be a 45-minute
presentation.

Agenda Item: Severe Varicella Zoster Disease, Correlates of Protection and
Post-Exposure Prophylaxis Options.

Varicella-Zoster Virus:
Clinical Manifestations
& Options for Post-exposure
Prophylaxis

Philip [.aRussa, M.D.
Columbia University
July 21, 2005

Topics for Discussion

Clinical Manifestations of Severe Varicella
Epidemiology of Varicella in the Vaccine Era
Correlates of Protection against Varicella

Options for Post-exposure Prophylaxis

DR. LA RUSSA: My job today is to remind you all what varicella used to be like
before we had an effective vaccine, to tell you a little bit about what the vaccine has done to the
epidemiology of disease, tell you what little we know about correlates of protection, and then
discuss some of the options for post-exposure prophylaxis.
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At the end of the presentation | added a bunch of slides to sort of fill out some
details on some of the options, because we won't have time to go over every study that was ever
done.

Pathogenesis & Implications for Prophylaxis

Exposure/ mucosa of the oropharynx

2§
Replication of Virus in Regional Lymph nodes (1-2 days)
J
Small Primary Viremia
iF
Replication in Reticuloendothelial system

Large Secondary Viremia
(10-12 days post-exposure, 1-2 days before rash)

\
Rash (12-14 days post-exposure)

| think it is probably worthwhile spending a minute talking about the pathogenesis
of varicella, because it makes it a little easier to understand why some preparations work at some
points and not at other points.

What we think is going on is that you come in contact with the virus probably
mostly through the mucosa of the oral pharynx.

Then pretty quickly we know that virus gets into the lymphocytes and the regional
lymph nodes, and there is a short period of replication there, probably a day or two.

Then there is a small primary viremia that spreads the virus and, for lack of a
better term, to anywhere where there is a reticular endothelial system, probably tissue monocytes
and macrophages.

The virus then lays dormant there for a while and just prior, probably 24 to 48
hours, before the individual develops rash, there is really a large secondary viremia which we
think spreads the virus to the skin, and then you develop the rash.

So, you really have two opportunities for post-exposure prophylaxis. One is to
effect this small primary viremia in the beginning, and the second is to effect this larger,
secondary viremia much later on.

I will give you the punch line now, is that we think VZIG probably works at this
point, because once you give it beyond this point, it doesn't seem to have a whole lot of effect.

We think the antivirals probably work at this point. It is kind of interesting. You
will see that, although they don't do a whole lot to decrease the frequency of infection in
individuals who are exposed, they do quite a good job in preventing severe disease, and probably
what they are doing is limiting this secondary viremia.
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Typical

Varicella

So, this is a typical case of varicella in the normal kid. This was actually my son,
and he developed over 300 lesions. The average is about 300 in the normal kid.

You can get new crops of lesions for up to a week afterwards. Usually then the
lesions crust over and the crust eventually falls off.

It can be quite an annoyance to the child, and also to the parents who have to take
care of that sort of cranky individual.

The other thing | should say is that there is quite a variation in the range of
disease, from kids that have five lesion and absolutely no constitutional symptoms to kids with
much more severe disease, that | will show you in a minute.

Varicella is highly contagious
after household exposure

388/477 (81%) . no history

. positive

:
2
§
£

children adults Ross, 1962
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| wanted to show you this. This is from Ave Ross' study in 1962, just so we
cement the idea that varicella is highly contagious.

In his study, 81 percent of the children who had a household contact with a
negative history came down with disease.

Z.oster

» [imited to 1-3 dermatomes.

* May disseminate in immunocompromised hosts.

Zoster is the reactivation of latent virus as you get older and your immune system
stops working as well as it should.

You get a reactivation in the dermatomal distribution that represents reactivation
from the dorsal root ganglia.

As you all probably know, there has been some very exciting news about the
effect of a high titer varicella vaccine in limiting reactivation of virus, and hopefully we will be
doing more of this in the future.

Varicella in Healthy Children:
How Serious Can It Be?

* Severe Complications
— Cerebellar Ataxia, Encephalitis
— Arthritis, Hepatitis
— Hemorrhagic Varicella

— Invasive Group A Streptococcal Infections
* Pre-Vaccine era:

— Hospitalizations: > 10,000 per year

— Deaths: 50 - 100 per year
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So, what about healthy kids? How severe can disease be? In the pre-vaccine era,
the severe complications were things like cerebellar ataxia, which occurred in about one in 4,000
kids who developed varicella.

Encephalitis developed in about one out of 50,000 kids with varicella. All the
ataxias pretty much got better, although sometimes it would take months for that to happen.
Many of the kids with encephalitis were left with permanent damage.

Hemorrhagic varicella occasionally occurred in a healthy child, but a more
pressing problem was invasive group A strep infections and, at one time, it was estimated that
about 13 percent of invasive group A strep infections occurred within a month after varicella.

These are the old figures from the old pre-vaccine era, 10,000 to 15,000
hospitalizations per year, 50 to 100 deaths per year, and about half of these in healthy adults.

Severe Varicella
in a Healthy 9 Year Old Female

This is a healthy child. I took care of this kid. We worked this kid up for probably
six months afterwards to figure out what immunodeficiency she had that caused such severe
varicella.

Eventually her mother got disgusted with us and took her away, and she
essentially was the other end of the bell curve in terms of lesions.
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Who is at Higher Risk for
Serious Disease?

* Immunocompromised Patients

— Leukemia, Lymphoma:
* 60 children with cancer on Chemotherapy/Pre-Antiviral Era
(Feldman, 1975):
— 19 (32%) severe disease, 4 (7%) fatal
» 288 children with cancer/antiviral Era (Feldman, 1987):
— 150 Received VZIG: attack rate = 5% ?? w/50%  in pneumonia
— 127 untreated: 7% mortality; 28% pneumonitis (25% mortality)
— 18 treated with ACV: no pneumonitis
— Bone Marrow, Heart, Kidney Transplants
— HIV
— Immunosuppressive Therapy

* (Children with Asthma

— Low dose steroids?

Immunocompromised individuals have different problems, and | want to go over
a couple of these studies, not so much to tell you what you already know, but when you start to
look back at the old literature, which a lot of the recommendations for VZIG are made, you get
to start to see the holes and gaps in knowledge.

So, Sandy Feldman did a study where he looked at kids with cancer. Most of
these were leukemic kids. This was in the pre-chemotherapy era. About a third had severe
disease, and about seven percent, altogether, died. Again, pretty small numbers.

He went back again and looked in the post-chemotherapy era, and showed that
treatment, at least with acyclovir, the frequency of severe disease decreased.

There is a common bias that is buried in the back of this paper where he says
something like, even with the availability of high titered anti-varicella immunoglobulin
preparation, the incidence of varicella in the immunocompromised children has not changed
much over time, although the incidence of severe varicella with pneumonia decreased.

| think that is something we need to remember when we start to think about
replacing VZIG, is that this is not a product that always prevented varicella. What we relied on it
for was preventing severe disease, and | think you need to keep that in mind when you start
designing new products.

| have the HIV infected kids down here on the list. In fact, those kids now do
pretty well. Our problems with them was more chronic disease than severe and fatal disease, and
now that they are all on highly active anti-retroviral therapy, they actually do very well.

| just mention that when their CD4 counts are over 25 percent, and they are
susceptible to varicella, we actually vaccinate them.
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Who is at Higher Risk for
Serious Disease?

* Neonates:

— 30% mortality with maternal varicella within 5 days
before delivery

* Normal Adults:
— Pregnant women
— Smokers
— Health Care Workers

— Parents

Neonates are also a problem, and older studies describe 30 percent mortality in
the period of time when the mother had varicella four or five days prior to delivery and, in some
studies, two days after.

We think why it is that period that is a problem, in essence, at that point in time,
the fetus gets a large intravenous load of virus, but the mother has not made an antibody response
yet.

If, in fact, you look at infants whose moms had varicella, let's say seven, ten or 14
days prior to delivery, in essence, those babies get virus and antibody at the same time. They still
develop varicella, but they don't develop severe or fatal disease.

Normal adults also get more severe varicella. There was one study where the
mean number of lesions in adults was about 400 compared to about 300 in children, and I will
show you some cases.
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Child with Leukemia and Severe Varicella

This is a child at our institution who had varicella and leukemia, and you can see

he obviously wasn't doing very well. These are hemorrhagic lesions here.

I only show you this is because, if you are thinking in the back of your minds that
we can get away with using antivirals for treatment, and that we don't need to prophylax, what |
will tell you is that varicella goes so quickly in the immunocompromised patients that you often
don't have time to treat or, if you do treat, your treatment is ineffective.

Fatal Varicella in a Child with
Juvenile Rheumatoid Arthritis
Receiving High Dose Steroid Therapy

I just want to make the point that prophylaxis is a very important thing. This is a
child with juvenile rheumatoid arthritis who is on a bucket of steroids, came in with varicella in

the early afternoon, and was dead by that evening.
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Varicella in Healthy Adults, Deaths

e 23 year old parent
— Pneumonia (day 4), IV acyclovir (day 5)
— Hemorrhagic rash, D.I.C. (day 13), death (dayl15)
e 25 year old parent
— Pneumonia (day 3), encephalitis (day 4), TV acyclovir
— Death (day 18)
* 32 year old, Crohn’s Disease, prednisone 40
mg/day, 4 weeks
— Varicella diagnosed on day 3 of rash, no antiviral therapy
— Hemorrhagic rash, D.I.C., death (day 4)

Healthy adults, again, I just want to make a point. If you look at what their
problems are, hemorrhagic varicella, pneumonia, they are all getting their varicella from children
or family members who are children. Hopefully, there will be less of this in time, but just
remember that even young adults are relatively immunocompromised to herpes viruses
compared to young children.

Severe Varicella in a Healthy Adult

This is the adult. This is actually an old slide of Dr. Gershon's from Bellview. This
is an adult with severe varicella. Here is his x-ray, and you can see the classic bilateral interstitial
pneumonitis.

Page A-132



[Type text]

Risks During Pregnancy

» Maternal risk probably highest in 3rd
trimester:

— Reports of fatal pneumonia

« Many susceptible adults come from tropical
countries

What about pregnancy? | think when you talk about prevalence, you have to
remember not to forget the mothers. What happens is that obviously they are adults, and they
will be at risk for severe varicella because they are adults.

You also have to remember that there are studies showing that there is a
progressive increase in specific immunodeficiency toward herpes viruses as you go from first to
second to third trimester.

So, pregnant women may be even more at risk for severe varicella than age
matched non-pregnant women. Then the other thing | want to mention here is, if you think this
problem is going to get to be less important as time goes on, just remember that a lot of our
varicella susceptible women come from tropical countries, and there the incidence of varicella is
much lower. So, we have a higher pool of susceptible women coming in from those regions.
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Congenital Varicella

This is a typical case of congenital varicella. The usual story here is the mother
develops chicken pox during the first or early second trimester.

This has rarely happened when the mother develops zoster, but almost all these
reports are with maternal varicella, atrophy and hypoplasia of the limb. This child had visceral
disease and obviously did not do well.

This is varicella around term. So, this is when the mom develops varicella in that
risk period I talked to you, five days before, two days after, and you can see that this child
developed fatal hemorrhagic varicella.
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Zoster in a 3 month old

Finally, the last thing that you need to remember is that children who are exposed
to varicella in utero, that is their first contact with the virus.

It has been estimated that up to 18 percent of those children who were actually
infected in utero will go on to develop zoster during the first year of life.

How Has Varicella Vaccine
Changed the Epidemiology of
Varicella

So, one slide to show you what varicella with vaccine has done to the
epidemiology, these are Jane Seward's slides. There are more updated slides.
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Varicella Disease After Introduction of Varicella Vaccine
in the United States, 1995 - 2000
Seward JAMA, 287:606-611, 2002
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The important point here is the downward trends. What I think | need to remind
you of is this vaccine has been extraordinarily successful, despite what you may read in the paper
or elsewhere.

| think this program is being tweaked to make it even more successful, but my
hope is that we are going to see less and less varicella as time goes on.

| can tell you, in northern Manhattan, where | practice, it is now rare that | get
called about children with varicella. So, it really does work, even in inner city populations.

Correlates of Protection

Now, it comes to the less satisfying part, where we talk about correlates of
protection. | am going to try to give you examples here that point out some themes.
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Correlates of Protection

* Ross, NEIM, 1962: 452 secondary contacts: More ISG less varicella

* Gershon, et. al., J Clinical Microbiology, 1978:

— Immunocompromised children immunized within 3 days of exposure with either
Zoster Immune Globulin (ZIG) or Immune Serum Globulin (ISG)

Preparation FAMA>2 @48 hrs; GMT Varicella

ZIG (0.15 ml/k;
1:1024 22/22 (4-32) 11.7 10/22, all muld
1:512 15/18 (<2-16) 5.2 <2: 2/3, severe
>2: 7/15, mild
ISG (1:128)
0.6 ml/kg /7 (4 - 16) 7.3 0/ 7

1.2 ml/kg 13/13(4-16) 94 3/ 13, all mild

So, the first attempt was by Ave Ross in the 1960s, and basically what he did was,
he looked at secondary contacts of individuals who had varicella.

He did this by history. If you were history negative, then you were assumed to be
susceptible. If you were history positive, you were assumed to be immune.

Using that kind of definition puts a little bit of noise in the system that you
wouldn't have if you had looked at serologic titers.

Be that as it may, he showed that you could use immune serum globulin to sort of
temper the severity of varicella, but it didn't do a whole lot to prevent varicella.

What he did show was that the more immune serum globulin you used, the more
likely you were to have milder disease.

Gershon, in the 1970s, compared zoster immune globulin and immune serum
globulin. What they did was, they looked at two preps of zoster immune globulin.

You can see that the titers here were about 5:512 to 1:1024. These are within one
tube of each other. So, they are pretty similar.

Compare that to immune serum globulin that had a titer of 1:128. | think these
were done -- this is 1978. It was probably done by complement fixation. | am sorry; it was
FAMA.

Basically, why I show you this is that this is the first attempt to try to figure out
what is going on in the patient.

With this dose of ZIG, all of the exposed individuals seroconverted, although there
was quite a range. This is the geometric mean titer here.

About half of them came down with disease, but all of them had mild disease.
With this preparation, almost all of them converted, but some of them didn't. The geometric
mean titer was lower.

Here is the first attempt to look at what happened in the patient. In the few did
that did not have a seroconversion, two of three of them came down with severe disease, where
all the ones that did have a seroconversion, all of them had mild disease, and the attack rate was
about 50 percent.
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They then compared that to immune serum globulin, one titer, but two different
doses. Basically, what they found here is that everybody converted. The geometric mean titers
were a bit lower than here, and there was some varicella, but all of it mild.

Her conclusion from this was that, if you were very careful about the lots of
immune serum globulin that you used, you probably could get away with using some of it.

Correlates of Protection

¢ Orenstein, et. al., J Pediatrics, 1981:

— High risk recipients of ZIG who had a 4 fold-rise in CF antibody titer at 48
hours compared to pre-ZIG titers were less likely to develop varicella than
those who did not show a 4-fold rise:

. 22.4% (n=49) vs. 44.7% (0=85)
= 45 of the 48 4-fold rises were from <2 to 4

— Recipients of higher titer ZIG(1:2,560-5,120) were more likely to have a 4
fold-rise in CF antibody titer than those receiving Low titer ZIG (1:1280)

— Complications were more frequent in recipients of low-titered ZIG

o Zaia, et al., JID, 1983:

— Antibody titers 48 hours post-VZIG/ZIG did not correlate with infection rate
or severity of disease

Now, Walter Orenstein, in 1981, took this a little bit further. Basically, what he
showed was that, if you looked at recipients of zoster immune globulin who had a four-fold rise
in CF titers at 48 hours, compared to those that didn't, the ones that had the four-fold rise were
less likely to develop varicella than those that did not show it. So, 22 percent versus 44 percent.

What he said in the paper was that 45 of the 48 of the four-fold rises were from
less than two to four. What is interesting about that is that there is this background of people
with positive CF titers that still come down with disease.

We tend to think about complement fixation as a relatively insensitive test, and |
am not bothered by someone who is comp fixed negative and positive by a more sensitive assay,
but it was a surprise for me to go back and see that the specificity of comp fix was not that great,
at least at these titers.

Walter also showed that, if you got high titered ZIG, you were more likely to have
a four-fold rise in titer, and that complications were more complicated in recipients of low titered
ZIG.

So, again, this is evidence that the more varicella specific antibody you give, and
the higher the titer the patient ends up with, the more likely you are to impact the severity of
disease.

It is interesting that John Zaia, in a 1983 study, could not find a correlation with
infection rate and titers at 48 hours post-administration. Some of that may have been due to
small numbers.
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Correlates of Protection

 Healthy Individuals

— Susceptible:
« FAMA <2
— Immune:
« Adults with a history of varicella:
— FAMA > 4 or a positive VZV skin test
¢ Children in Vaccine tnials: 6 week post-immunization
gpELISA > 5 units
« How do we separate out the role of the cell-mediated
immune response ?

So, what do we know about the correlates of protection? Well, we can say pretty
convincingly that if you have a FAMA titer less than two, that you are going to be susceptible
and likely to come down with disease.

The problem is, what do you say about people who have positive titers, whether
they are positive FAMAS, positive GP ELISAS or positive other tests?

The confusion here is that most of the data we have here actually comes from
either vaccine trials or people that had wild type disease earlier in life.

The problem here is that you are trying to focus in on antibodies, which are
obviously important for this question of prophylaxis, but you can't separate out what the effect of
the cell mediated immune response is.

We know that is important. We first noticed that many years ago when people
noticed that children with A gammaglobulinemia and hypogammaglobulinemia did perfectly fine
when they developed varicella because they had an intact cell mediated immune system.
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Immunity to Varicella in Vaccinated
Leukemic Children
Attack Rate at Household Exposure (n=39)

Ab/CMI Varicella/ Exposed Attack Rate(%)
++ 3/27 10

.- 2/ 6 33
0/ 3 0
3/3 100

Gershon, et. al. Infectious Disease Clinics of North America, 1996

A second piece of evidence -- this is, again, from Ann Gershon's vaccine studies
in the leukemic kids -- again, very, very small numbers, but she looked at leukemic vaccinees
who had either different combinations of positive antibody in CMI, varicella specific CMI, at the
time of exposure and found that, if you had neither, you didn't do well as far as the attack rate.

If you had both, you did do pretty well, but you could get away with antibody and
still not come down with disease most of the time and, if you had CMI, that was also good.

Again, | don't want to make too much of this because the numbers are so small,
but the bottom line is, everything we look at in terms of vaccine data is really sort of clouded by
the cell mediated immune response.

Options for Post-Exposure
Prophylaxis in At-Risk
Individuals

« IGIV

* Vaccine
 Antivirals
« VZIG

* (ISG or therapeutic antivirals)
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So, what are the options? Let me just say first here that neither of these -- | put
these here just to be complete. Neither of these, I think, should be considered as an option for
the reasons that | have talked about before.

IGIV

*Advantages:
— Some data to support it’s use
—Currently has good anti-vancella titers
*Will need 300 - 400mg/kg (3 - 8ml/ kg)
— Usually in ample supply
*Disadvantages:
—Cost and difficulty of administration:

« Intravenous line needed
+ 2 - 4 hours for administration
¢ Volume of administration in Newborns?

— Not titered for VZV antibodies

—Waning Anti-varicella titers i the post-vaccine era?

So, what about intravenous gammaglobulin? There are some advantages. There
is some data to support its use, and I will show you some of that in a minute.

Currently, it has good anti-varicella antibody titers, and if we figure out what the
appropriate dose is on a per milligram of IgG dose, we probably can do a pretty good job with
IVIG, and we will probably need something in this range.

We can argue about whether this is 200 to 400, and | put the volumes here, so you
can start to think about what that would mean to small children.

It is usually in ample supply, although that is not always the case. Last year we
did have shortages of IVIG, and did have to come up with a hierarchy of who was going to get it
and who would not.

There are problems on the other end, and when | mean the other end, the people
who are going to use the IVIG and the patients who have to get it.

Cost and difficulty of administration, you need to put an intravenous line in to
give it, you can't give it quickly, you have to run it in slowly.

You may at least want to think about the volume of administration in newborns, if
you are going to give eight mls per kilo to a three kilo kid, that is 24 ccs. That is a decent volume
of fluid, not something that is a huge problem, but we should think about it.

As was talked about before, it is not titered for VZV antibodies. So, it will be a
moving target as time goes on.

Not only as time goes on, but from lot to lot, and this is obviously going to
happen as antibody titers go down over time.
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IGIV Prophylaxis in High Risk Children

* Shu-Huey, et. al., Pediatr Hematol and Oncology, 1992:
— 5 VZV susceptible leukemic children
— IGIV (200mg/kg) within 3 days of a household exposure
— No varicella developed in any of the five (7 exposures)
» Kavaliotis et. al., Med and Pediatr Oncol, 1998:
— 52 pediatric oncology patients (79 exposures)
— Prophlylaxis within 6-24 hours after exposure
» 11 VZIG - 0 infected
* 30 IGIV — 3 infected
» 38 VZIGHIGIV — 3 infected
— Varicella was mild, recovered after ACV (IV 7 days + PO 7 days)
— Only 11% of patients developed varicella
* Ferdman (i.e. Feldman), et. al., PID, 2000:
— 3 patients who developed varicella despite IGTV therapy (7, 11, 30 days before exposure)
— Varicella was mild (IGIV, CD4 count, acyclovir therapy)

— IGIV-treated individuals with profound T cell deficiency or dysfunction may not respond
as well and VZIG prophylaxis should be considered

This was one paper in the literature from 1984, and these were oncology patients
who were susceptible, but they had not been exposed. Again, very small numbers, given either
VZIG or two different quantities of intravenous gammaglobulin.

The findings were that the antibody titers were good for four to six weeks after
IVIG, and were equivalent to the titers measured at three to four weeks after VZIG. So, what that
means is you got to the right level and you actually kept it there for a longer period of time.

The maximum antibody titers were similar in all three groups, but they were
achieved more quickly with IVIG. So, there is some potential advantage there.

I will just quickly go through a couple of these studies in high risk individuals.
Again, very, very small numbers, five kids here, given IVIG at 200 milligrams per kilo within
three days, no varicella after seven exposures, 52 pages with 79 exposures, prophylaxed within
six to 24 hours, and they did relatively well. Although there was some infection, the varicella
was mild.

| just wanted to point this out. This is another approach that some people have
used, is to give VZIG at the time of exposure and give IVIG later on.

Some people have also given VZIG and then, in the second half of the incubation
period, also given an antiviral to try to cover all bases.

When you look at your presentation, just correct your spelling. This is Ferdman,
not Feldman, as | put in the handout.

This is just one of those cautionary tales of three patients who developed
varicella. They were getting, I think, monthly IVIG and they had received their last dose seven
and 11 and 30 days before exposure. All of them were mild.

It just reminds you that you do need an intact immune system to have a good
response to varicella, and that you shouldn't expect that these preparations are actually going to
prevent varicella.
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Vaccine for Post-exposure Prophylaxis

* Advantages:

— Data in healthy individuals
« <13 years of age at < 36 hours post-exposure:
— 0/42 vaccinated vs. 1/1 unvaccinated developed varicella

— Long-lasting protection
— Easy to administer
» Disadvantages:

— Not appropriate for immunocompromised hosts, Pregnant
women or Newborns

— Efficacy of one dose for post-exposure prophylaxis in
Healthy Adults?

| put vaccine here just for the sake of completeness, but also because healthy
adults are in your high risk groups, and we may at least want to think about doing some studies
where we potentially could use vaccine in healthy adults.

There is some data in the paper that Barbara Watson and Jane Seward wrote. They
looked at kids 13 years of age or less, and gave vaccine at less than 36 hours post-exposure.

This was done, | think, on the basis of history -- right, Jane, not serology -- and
none of the 42 vaccinated kids came down with varicella as opposed to one of the unvaccinated
kids. Idid not include an effectiveness analysis up there because of those numbers.

The advantage here is that you are giving long-lasting protection. So, it is not
temporary, like you would have with an immune globulin preparation, and it is easy to use.

The disadvantage, it is not appropriate for immunocompromised patients,
pregnant women or newborn, and we really don't know what the efficacy would be with one dose
in adults.

That is something we should look at, but remember, we need two doses of
vaccines in adults and adolescents over the age of 13 to get a good immune response. So, | don't
know what one dose would do, but I think it is something we should look at.
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Antivirals for Prophylaxis

» Advantages
— Some data in healthy children
— Available (Acyclovir, Famciclovir, Valacyclovir)
— Effective after the window for use of VZIG has passed
* Disadvantages:
— Limited data in immunocompromised patients
— Class C drugs in pregnancy
— Use as P.O. prophylaxis in newborns?
— Most of the data is with Acyclovir
* Poor adsorption of P.O. Acyclovir
— No liquid formulations of Famciclovir or Valacyclovir
* Limits use in young children & infants

—Multiple day regimen/ compliance will effect efficacy

What about antivirals? Well, there is some data in healthy children, and 1 will
show you some of that. There are good antiherpes antivirals available, and the major advantage
of this is that, if you have missed the window where you can give an immune globulin
preparation, you can still come back and give an antiviral for prophylaxis.

The disadvantages are that there is really limited data in immunocompromised
patients. They are class C drugs in pregnancy.

| would be very hesitant to use them by the oral route in the newborns, not
knowing whether they would be absorbed, although there is one study that did do that.

Most of the data is with acyclovir, absorption of p.o. acyclovir runs about 18
percent at best. When we used p.o. acyclovir for treatment of varicella in immunocompromised
patients, we used a dose that was four or five times the recommended dose, so that we would get
the appropriate levels, and that level of drug causes a decent amount of GI upset.

So, you might say, well, we have Famcyclovir and Valacyclovir that have p.o
absorptions of about 70 percent. The problem is, there are no liquid formulations of those. So,
you would limit its use in young children and infants.

Finally, and sort of a contrast with what you have with immune globulin
preparations, where you give it and you know the person has gotten it, here you are relying on
the person to take this drug for a multiple day period and, I think outside of the study setting, you
might get lower efficacy than you have seen in some of the studies.
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Oral ACV During The Incubation Period (1)

* Suga, et. al., Arch Dis Child, 1993:

ACV post-household ex
0-3 days 6-10 days No ACV
Participants 13 14 19

Infection rate: 5% 79%
Clinical attack rate: 27%

Severity: milder

Now, the studies that were originally done in Japan were actually not done to test
its usefulness as a prophylactic agent.

They were actually done to test the hypothesis that there were two viremias
during varicella, and that the second one is most important.

So, the original study looked at this by giving acyclovir in the first three days, six
to 10 days after exposure, and no acyclovir.

Where you can see that the infection rates were not a whole lot different, the
clinical attack rate was much lower with the six to 10-day period, which would roughly
correspond to when the second viremia is, and clinical disease was described as milder. So, we
think that is where the antivirals are having their effect.
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VZ71G

* Advantages:
— Benefits and Limitations are well understood
— Long-standing experience
— Utility in those who can not be vaccinated or when
antivirals are not appropriate
— Small volume for newborns
* Disadvantages:
— Cost of contmuing production/ new source
— Limited period of protection

— May be more expensive to make 1n the vaccine era

So, what about VZIG? Its advantages are that its benefits and its limitations are
well understood, and we have a lot of experience with this.

It is useful in those that can't be vaccinated, or when antivirals are not appropriate,
and it has a small volume. The disadvantages are why we are here today, so | won't dwell on
those.

So, then what I did was, | went back to the high risk groups and I said, if I had my
choice, what would be my first choice, what would be my second choice and what would be my
third choice. | have to tell you, this is purely my personal opinion, it is not the result of any
expert panel review.
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What Are Our Options for Prophylaxis in VZV-
Susceptible High Risk, Exposed Patients?

* Immunocompromised Patients

— Leukemia, Lymphoma, Transplants,
Immunosuppressive Therapy, HIV :
» VZIG, or IGIV? or Antiviral ??

For the immunocompromised patients, | would still like to use VZIG. | think we
could probably get away with IVIG at the appropriate dose, and | think antivirals might work,

although my guess is, | would want to see studies to see if they did work, or I would want to see
studies where these were used in combinations, one of these plus an anti-viral.

What Are Our Options in VZV-
Susceptible High Risk, Exposed patients?

* Neonates:
— VZIG, or IGIV? or Antiviral ??

* Normal Adults:

— Pregnant women:
» VZIG, or IGIV? or Antiviral ??
— Other Adults:
* VZIG or IGIV? or Antiviral ?? or Vaccine ??

Neonates, | think VZIG is the core choice. Again, we could probably do with
IVIG if we had to. | really don't know about antivirals.

Pregnant women, again, probably VZIG, and we probably could get away with
IVIG. Other adults, the same. In fact, we might want to think about vaccine studies at this point.
I would not recommend that we try that as a substitute without studies.
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Summary

* There probably is still a need for VZIG

* IGIV 1s probably equivalent to VZIG 1n the
appropriate dose

« Antivirals may be useful, especially if the
window for VZIG/ IGIV 1s missed, but should
be tested in populations other than healthy
children

* Vaccine will be of limited utility as a
substitute for VZIG

In summary, I think there probably still is a need for VZIG. | think IVIG is
probably equivalent in the appropriate dose, although we will have to do those studies.

Antivirals may be useful, especially in the post-VZIG window, and | think
vaccine will be of limited utility as a substitute. Thank you.

DR. ALLEN: Excellent. Thank you for a very nice overview. Clarification
questions for Dr. LaRussa?

DR. SEWARD: | have a comment on the -- can you go back to the slides on
IVIG, the study with the largest number?

I mean, you know, these studies of post-exposure use of any product are as good
as the exposure data are strong.

Household exposure data, you really do expect eight or nine out of 10 exposures
to result in disease. The numbers here, the second study with 52, is hospital exposures, and there
is no control group.
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IGIV Prophylaxis in High Risk Children

* Shu-Huey, et. al., Pediatr Hematol and Oncology, 1992:
— 5 VZV susceptible leukemic children
— IGIV (200mg/kg) within 3 days of a household exposure

— No varicella developed in any of the five (7 exposures)
* Kavaliotis et. al., Med and Pediatr Oncol, 1998:

— 52 pediatric oncology patients (79 exposures)

— Prophlylaxis within 6-24 hours after exposure

* 11 VZIG - 0 infected
* 30IGIV -3 infected
* 38 VZIGHIGIV — 3 infected
— Varicella was mild, recovered after ACV (IV 7 days + PO 7 days)
— Only 11% of patients developed varicella
* Ferdman (i.e. Feldman), et. al., PID, 2000:
— 3 patients who developed varicella despite IGIV therapy (7, 11, 30 days before exposure)

— Varicella was mild (IGIV, CD4 count, acyclovir therapy)

— IGIV-treated individuals with profound T cell deficiency or dysfunction may not respond
as well and VZIG prophylaxis should be considered

So, unfortunately, the data are really very, very slim in being able to interpret this
as being evidence that it works.

You might expect, perhaps you might guess, that the attack rate might be 20 to 30
percent. So, in fact, you may have a half or a two-thirds reduction, but there isn't any control
group.

DR. LA RUSSA: This really needs to be studied. It makes sense to me that, if you
give the right amount, it should work.

The other problem you should be cautious about in looking at studies in
immunocompromised patients is that lots of those patients now get prophylactic acyclovir to
prevent CMV infection and other things, or they may get prophylactic gancyclovir, which is
highly active against varicella. So, you really need to look at all of these things.

MS. SEWARD: My other question is, I know the recommendations are for use of
VZIG in healthy adults, but realistically, do you use it for that?

| get questions -- at CDC we get lots of weekend and night questions about
pregnant women exposures, but we never get a question about a healthy adult. So, | suspect it is
not being used for that purpose much.

DR. LARUSSA: | see all the disasters, and I actually think it should be used for
healthy adults. My adult colleagues are sometimes of the opinion that, why don't we just wait
and see what happens and treat the individual.

| have just seen too many people on respirators with varicella pneumonia to think
it is worthwhile saving a couple hundred bucks to see if that is going to happen, but you are
right, a lot of people don't do that.

DR. DOPPELT: From a practical standpoint, getting back to the vaccine, how
easy or difficult is it to administer within 36 hours of exposure?
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DR. LA RUSSA: The question is, how easy or difficult to administer within 36
hours. That is tough. It really depends. The study that I showed you was done in a closed
population in a shelter. Right, Jane?

DR. SEWARD: Yes, but there is plenty of data from Japan and other first
exposure data in children, very nice, controlled data showing that, within 72 hours, the vaccine
prevents 90 percent severe disease, and sort of maybe even up to 70 percent out to five days.

I think if somebody presents within three days, you can give it. As Phil said, with
adults there isn't the same data.

I think the currently formulated varicella vaccine, about 90 percent of adults
respond after one dose. So, we might expect that it is not going to be bad, and I think it is a pretty
good option for healthy adults.

DR. ALLEN: What about immunocompromized children, though?

DR. SEWARD: No, you can't give it. They are the big problem group.

DR. LA RUSSA: The thing with the immunocompromised children is that we
really -- well, that also is a landscape that is going to change.

If you think about what is happening now, we have had vaccines since about 1996
and, since most of the use of VZIG for immunocompromised children was in kids with leukemia,
the mean age of leukemia, onset of leukemia, is about four to six years of age.

In a sense, we have already sort of tempered that problem, I hope, because now
we are going to have a bunch of kids who are vaccinated as healthy kids, who are becoming
immunocompromised some years after, and | think we are going to have to look at what happens
to them. No, I would not vaccinate a severely immunocompromised patient at the time of
exposure.

The other point, obviously, is that neonates would not have had a chance to get
the vaccine. On the other hand, if the vaccine is used in the upcoming cohort, we should, we
hope, have fewer and fewer susceptible women who would become infected late in pregnancy.

DR. SEWARD: | am not sure that is the case. Pre-vaccine era, only about five
percent of adults were susceptible. We will be lucky to achieve that with the vaccination program
as well.

MR. LARUSSA: As | mentioned, in New York City, most of our susceptible
women come from areas of the world where the vaccine is not available, and the rate of
seropositivity for young adults is much lower than it is in the States. I think we are going to have
an ample supply of those.

DR. ALLEN: Dr. LaRussa, let me ask you, what is used for VZIG in Europe,
other countries around the world? At least | assume that the supply for Massachusetts is
predominantly distributed and used within the United States.

DR. LARUSSA: | don't know that I could answer that question. | know VZIG-
like products are available in Europe, and in Canada there is a manufacturer.

In parts of Southeast Asia, nothing is available. People either do nothing or they
use antivirals as an option, nothing that becomes a potential alternative source to be used within
the United States, however.

DR. SCOTT: I think I can answer that question. If you look at the web and you
look at some of the papers that are available that have been published, what you can see is that
current licenses are held by Commonwealth Serum Laboratories in Australia, by Cangene in
Canada, by Biatest, by Behringwerke AG in Europe, and by BPL in the United Kingdom.
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So, there are other companies that are licensed for this, and it is my belief that
some of these are making lots at a low rate.

Some of these certainly could use U.S. plasma, if that became a question and, as
everybody knows here, the United Kingdom is already using U.S. plasma for its products, and
certainly so are some other manufacturers.

DR. SEWARD: | have another question on IVIG. What would be the procedures
for the FDA to change requirements, to require a certain level of varicella immune globulin in
there, as they do currently for measles and some other parts of the product?

DR. SCOTT: The purpose of requiring those titers in the products originally was
lot to lot consistency and looking at the biological function of antibodies, to make sure that it was
intact.

The purpose wasn't really per se to prevent measles or diphtheria, although
obviously those would be desirable.

So, back when that lot release testing decision was made for the CFR, people
looked at titers of antibodies that you would expect to be in immune globulins, and selected
some of those to use for lot to lot consistency, and for antibody function.

Now, in terms of what would we -- what is one of the approaches? The typical
approach for licensing for an indication now is to have a clinical study, and rather not to just titer
a product and say it is okay for this.

DR. ALLEN: Okay, other questions or comments for Dr. LaRussa? We will have
a chance to come back and discuss this more broadly later. Thank you very much, a very nice
overview.

Our next presentation is by Dr. Mona Marin, medical epidemiologist with the
national immunization program at the Centers for Disease Control. The topic is advisory
committee -- well, ACIP, advisory committee for immunization practices, recommendations for
post-exposure prophylaxis of severe varicella infections. Dr. Marin.

Agenda Item: Advisory Committee for Immunization Practices
Recommendations for Post-Exposure Prophylaxis of Severe Varicella Infections.

DR. MARIN: Good afternoon. So, I will be presenting today the current
recommendations for post-exposure prophylaxis in varicella infection.

I will start with two slides that are not in your handout, and | apologize for that,
but I want to give you a broader perspective of what we can use for post-exposure prophylaxis.

So, there are two interventions, vaccination and varicella zoster immune globulin.
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Postexposure Prophylaxis of
Varicella

« Vaccination

» Varicella zoster immune globulin (VZIG)

_((4 SAFER * HEALTHIER * PEOPLE™ ICDC

- DEPARTMENT OF HEALTH AND HUMAN SERVICES

Only shortly about vaccination, varicella vaccine is recommended for healthy, susceptible
persons aged 12 months or older.

Vaccination as Postexposure
Prophylaxis

« Healthy susceptible persons aged 212
months
— Within 3-5 days postexposure

_/é SAFER * HEALTHIER * PEOPLE™
T~ DEPARTMENT OF HEALTH AND HUMAN SERVICES

It should be administered within three to five days post-exposure, and there was
here quite a discussion regarding its effectiveness in preventing disease within three days, but it
can be administered up to five days, being effective in modifying the severity of the disease.

Now, regarding recommendations for VZIG, | will first present general indications
for the use of VZIG, and then the recommendations of the advisory committee on immunization
practices.
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Outline VZIG Recommendations

General indications for the use of VZIG

Advisory Committee on Immunization
Practices (ACIP) recommendations

American Academy of Pediatrics (AAP),
Committee on Infectious Diseases
additional recommendations (Red Book)

Other recommendations

SAFER * HEALTHIER * PEOPLE™

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Immsnraton

I will go over some special situations that are mentioned in the recommendations
of the committee on infectious diseases of the American Academy of Pediatrics, published in the
red book, and | will end with some recommendations of other expert groups.

General Indications for
the Use of VZIG

—fé SAFER * HEALTHIER * PEOPLE™
=¥
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Indications for the Use of VZIG

» The decision to administer VZIG to a
person exposed to varicella-zoster virus
(VZV) should be based on whether:

— The patient is susceptible
— The exposure is likely to result in infection

— The patient is at greater risk for complications
than the general population

_\_\/é SAFER * HEALTHIER * PEOPLE™ CDC
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As far as general indications for the use of VZIG, ACIP and AAP (American
Academy of Pediatrics)indicate that the decision to administer VZIG post exposure to varicella
zoster virus should be based on whether the patient is susceptible, either by lacking
recommendation of vaccination or by having a negative history of disease, the exposure is likely
to result in infection, and the patient is at greater risk for complications than the general
population. I will next give some details for each condition mentioned here.

Varicella Seroprevalence in Americans
Aged 26 Years, NHANES lIl, 1988-1994*

932 955 989 99.6 99.6
86

% VZV IgG antibody positive

6-11 1219 20-29 30-39 40-49 50-59 60-69 >=70
Age
__ Source: Kilgore et al, J Med Virol, 2003
—/té SAFER * HEALTHIER * PEOPLE™ CDC
= '
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As far as susceptibility to varicella, the most recent available data are from
seroprevalence studies from the pre-vaccine era, NHANES, which is the national health and
nutrition examines survey.
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They used an immune assay to detect the 1gG, but the epidemiology of disease
since then makes us believe that these data are still accurate, especially for adults.

So, by age group, for children age six to 11 years, 86 percent of them are immune,
and for those 12 to 19 years, 93 percent of them were immune.

As far as adults, as you can see, five percent of those age 20 to 29 years were
susceptible. One percent of those, 30 to 39 years, and an average about .5 percent of those aged
40 years and older.

Another key element in assessing the need for VZIG indication is exposure to a
varicella zoster virus, therefore, defining what exposure is, is important.

Types of Exposure to VZV for
Which VZIG is Indicated for
Susceptible Persons
Household: residing in the same household

Playmate: face-to-face indoor play
— Opinions differ about duration: 5 min, 1 hr
Hospital

— Varicella: in same 2- to 4-bed room or adjacent beds
in a large ward, face-to face

— Herpes zoster: intimate contact (touching or hugging)
Newborn: onset of varicella in the mother <5
~days before or within 48 h after delivery
_\_"/-é SAFER * HEALTHIER * PEOPLE™
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Unfortunately, the literature data do not support an absolute definition of
exposure. In the ACIP guidelines, in the red book, there are included the following types of
exposure for which VZIG is indicated for susceptible persons.

Households, that is, residing in the same household with a patient, employment,
face to face indoor play, and here experts differ in opinion about the duration of face to face
contact that warrants administration of VZIG.

Some suggest a contact of five minutes or more constitutes a significant exposure
for this purpose. Other experts consider a close contact at least one hour.

Hospital exposure to a case of varicella is considered being in the same two or
four bed room, or adjacent beds on a large ward, or face to face contact with an infected staff
member or patient, or a visit by a person deemed infectious.

Exposure to a herpes zoster case is considered as having an intimate contact, such
as hugging or touching with an infectious person.

For newborns, exposure is considered onset of varicella in the mothers five days
before, or less, or within 48 days after delivery. VZIG is not indicated if the mother has zoster.
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ACIP Recommendations

_/(6 SAFER * HEALTHIER * PEOPLE™
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Use of VZIG for
Postexposure Prophylaxis

» Persons aged <13 years

— Immunocompromised children

= Primary and acquired immunodeficiency disorders
= Neoplastic diseases

= Immunosupressive treatment

— Neonates whose mothers become infected with
varicella 5 days before and 2 days after delivery

— Neonates exposed postnatally - premature
infants
—Hospitalized

e — <28 weeks’ gestation or weigh 1,000 g
_/é SAFER * HEALTHIER * PEOPLE™
L
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The groups identified to be of greater risk of varicella complications, and for
which ACIP recommends VZIG are for persons aged less than 13 years, immunocompromised
children, including children who have primary and acquired immunodeficiency disorders,
neuroplastic diseases, and receiving immunosuppressive treatments.

Data are limited regarding whether routine therapy with immune globulin
intravenous Yyields the persistence of a sufficient passively acquired VZV antibody to protect
susceptible immunocompromised persons who become exposed to VZV.
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ACIP recommends that these persons, or immunocompromised persons who
receive regular 1IGIV should be administered with VZIG if exposed to wild type varicella zoster
virus.

Other recommended groups are neonates whose mothers have signs and
symptoms of varicella within five days before to two days after delivery.

Neonates exposed postnatally, specifically, premature infants born to susceptible
mothers, because their immune system may be compromised.

These infants should be considered at risk as long as they are hospitalized, and
premature infants who are less than 28 weeks gestation or weigh less than 1,000 grams at birth,
and who are exposed to VZV should receive VZIG regardless of the maternal history.

VZIG is not recommended for healthy, full term babies who are exposed post-
natally, even if the mothers do not have a history of varicella disease.

For persons aged 13 years or older, VZIG is indicated for immunocompromised
adolescents and adults. For healthy, susceptible adolescents and adults, although varicella disease
is more severe than in children, the decision to administer VZIG should be made on an individual
basis.

In this case, VZIG is administered mainly for modifying, rather than preventing,
the disease, hoping to induce a life-long immunity. Other high risk groups are susceptible
pregnant women and hospital personnel.

In addition to this recommendation, as they are listed here, they are ACIP
recommendations, but we can find them quite in the same way in the AAP guidelines.

The AAP mentions in their guidelines some special situations, and these situations
refer to patients receiving immune globulin intravenous.

AAP - Additional
Recommendations for Special

Situations

SAFER * HEALTHIER * PEOPLE™
DEPARTMENT OF HEALTH AND HUMAN SERVICES
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Patients on High-dose IGIV

» Patients receiving monthly high-dose IGIV
(2400 mg/kg) are likely to be protected and
probably do not require VZIG if the last
dose of IGIV was given 3 weeks or less
before exposure

_/é SAFER * HEALTHIER * PEOPLE™
=
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P considers that patients receiving high dose 1GIV, 400 milligrams per
kilogram or greater, are likely to be protected, and probably do not require VZIG if the last dose
of IGIV was given three weeks or less before exposure.

Patients with a Bleeding Diathesis

» Use of VZIG for patients with a bleeding
diathesis should be avoided, if possible.
IGIV would be an acceptable alternative in
this situation.

( SAFER * HEALTHIER * PEOPLE™ c
G~ DEPARTMENT OF HEALTH AND HUMAN SERVICES W

Another specil situation is that of patients with bleeding diathesis, and AAP recommends that
use of VZIG for patients with a bleeding diathesis should be avoided if possible, and 1VIG would
be an acceptable alternative in this situation.
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Healthy Adults

* VZIG can be given to healthy susceptible
adults after exposure to varicella, but VZIG
iIs not recommended routinely. A 7-day
course of Acyclovir may be given to

susceptible adults beginning 7 to 9 days
after varicella exposure if vaccine is
contraindicated or more than 72 hours
elapsed from the time of exposure.

_/é SAFER * HEALTHIER * PEOPLE™
S
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As far as prophylaxis of healthy adults, AAP considers that VZIG can be given to
healthy, susceptible adults after exposure to varicella, but their discussions were here.

VZIG is not routinely recommended. For this situation, AAP would favor
administration of vaccine, and if the vaccine is contraindicated, or more than 72 hours have
elapsed since exposure, then a seven-day course of acyclovir administered late in the incubation
period, seven to nine days after exposure, is recommended by AAP.

Other Recommendations

SAFER = HEALTHIER * PEOPLE™
DEPARTMENT OF HEALTH AND HUMAN SERVICES
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Recipients of Stem Cell Transplant

» Postexposure prophylaxis with
valacyclovir or acyclovir (between days 3-
28 postexposure) be considered in
addition to VZIG for all VZV-seronegative
recipients of hematopoietic stem cell
transplant*

*Source: Weinstock et al, Infect Contr & Hosp Epidemiol, 2004
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In the end, recommendations made by a group of experts regarding post-exposure
prophylaxis of recipients of stem cell transplants, varicella zoster virus causes high morbidity in
these patients.

There are some recommendations of ACIP regarding prophylaxis or prevention of
opportunistic infections in recipients of stem cell transplants, but there are some issues that were
not addressed. So, a group of experts was formed to come with consensus recommendations
regarding some issues.

One of them is post-exposure prophylaxis against VZV infection in these patients.
In their recommendation, the experts stated that extensive clinical experience indicates that
acyclovir and valicyclovir are highly effective in preventing VCV activation in transplant
recipients, and recommended that, because VZV infection is severe, and VZIG is not 100 percent
effective, post exposure prophylaxis with valicyclovir or acyclor, as you can see, between days
three to 28 post-exposure be considered, in addition to VZIG to all VZIG sero-negative
recipients of hematopoietic stem cell transplants. That is all I have.

DR. ALLEN: Thank you very much. Questions or comments for Dr. Marin's
presentation? Okay, no specific questions, thank you very much. Please, if you can, stay for the
discussion. We may ask for some clarification.

At this point, we have finished our formal presentations. We are supposed to
move to the open public hearing. | do not have a list of any speakers who have requested to
speak. Does anyone wish to speak at the open public hearing? Would you identify yourself,
please. . This is pertinent to this topic?

Agenda Item: Open Public Hearing.

MR. SINCLAIR: Chris Sinclair, Cangene Corporation. | would like to partially
address Dr. Case's question initially.

Cangene is the manufacturer of the varicella zoster immune globulin product in
Canada, and we are currently moving forward to fill the unmet need in the Canadian market
place, and we are looking at, and evaluating at this point in time, to filling the unmet need of the
varicella zoster immune globulin in the United States.
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I just wanted to maybe address or make comments to each of the three points of
discussion, if I could. With regard to the surrogate markers of efficacy, we do believe that a
surrogate marker of efficacy, such as antibody levels in patients following administration, would
be an appropriate way of evaluating varicella zoster immune globulins in clinical studies,
especially given the difficulties in conducting these studies, as we have heard many times over
and over here, that varicella zoster immune globulin does not prevent infection, it just will
reduce the severity of infection.

With regard to the true definition of the surrogate end point, | am not sure that
bioequivalence per se would be an appropriate measure, possibly because of the fact that some
alternative products are available for IV administration as well as 1M, and being able to
demonstrate bioequivalence is not necessarily going to occur when you are giving a product IV
compared to IM.

With regard to the patient populations, we have heard quite a bit about the
immunocompromised patients. | think that Dr. LaRussa also talked about the pregnant women
and the severity of the varicella infection during pregnancy, especially with regard to pneumonia,
and potentially with regard to congenital varicella disease, and | think this would be an
alternative patient population that would also be advantage for a demonstration of efficacy of use
through a surrogate marker of efficacy.

Finally, with regard to whether or not IVIG or acyclovir would be an appropriate
alternative, I think that Dr. LaRussa's presentation demonstrated that VZIG would probably be an
alternative, but the preferred alternative, if it is available, and I think that he well defined the risk
associated with 1VIG as well as acyclovir. Thanks.

DR. ALLEN: A quick question. Can you briefly comment on major differences in
manufacturing process between your product and what you heard described from the
Massachusetts Health Department?

MR. SINCLAIR: I am not from the manufacturing side. | am from the clinical
side. I know that we use the same manufacturing process that we use for our WinRho product, as
well as our immune globulin products that are currently licensed in the United States, and we use
an ion exchange chromatography method as opposed to the ethanol fractionation method.

The potency of the product, we use the Mass State product as our in-house
potency standard. So, we have comparable potencies. However, the product manufactured is a
five percent product for either IM or IV administration.

DR. ALLEN: Thank you. Let me get Dr. Epstein, and then we will come back.

DR. EPSTEIN: Iwould like to clarify a regulatory point on the term surrogate
marker. There really are two types of surrogate markers, ones that have been validated, and ones
that are likely to be valid, but have not been validated.

There is a distinction to be made. If the committee feels that there are validated
markers, then we could give final approvals on that basis, but generally the studies would still
have to be clinical to show end points based on a validated surrogate.

If the surrogate is likely to be valid, but has not been validated, then the FDA
would only be giving what we call an accelerated approval, which is conditional, and the
condition being that it would be validated later in clinical studies.

Whichever way you go, you do end up with some level of clinical studies. There
is also the subtle point that it would be rather unusual for the agency to give approval to the
product based on accelerated approval with an unvalidated surrogate in the situation where
clinical studies, in fact, are feasible.
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Dr. Scott did make that point. On the other hand, we may have an unusual
situation here, if product were otherwise to become unavailable.

Of course, the products could potentially remain available under IND, but that is a
more cumbersome mechanism to provide products. | don't know if I made things clearer or more
murky, but the term has two contexts.

DR. KLEIN: Since you are on the clinical side, can you tell the committee what
clinical studies were done in Canada in order to license it, and whether your product is licensed
in any other countries?

MR. SINCLAIR: The last one first, we are not licensed in any other countries,
and we have performed a study in pregnant women that have been exposed through household
exposures for the majority of cases within, | believe, 96 hours for the majority of patients, as the
mother at risk program in Toronto.

We compared the study that was published by Gideon Koren a couple of years
ago (2002), and it (i.e. the Cangene study) involved 60 subjects, whereby they were randomized
to receive either an IM or IV dose of our product, or an IM dose of the licensed U.S. product, and
they had similar rates of infection.

As | guess was discussed previously, the infection rates of natural disease
progression, in the absence of therapy, is not well defined.

DR. ALLEN: Dr. LaRussa?

DR. LA RUSSA: Just a few comments. | would be very careful about throwing
congenital varicella into the mix there, because you are never ever going to design a study that is
going to show that any product is effective in preventing that, since the rates are so low.

I guess the other comment | would make is, | am trying to think of how we would
design an efficacy study in the United States to test efficacy against clinical diseases and
infection with the rate of varicella falling so much.

We might be able to look at antibody end points but, since we are not really sure
what those mean in the patients, unless you looked at a very, very restricted, well-described
population, what would it mean to have a FAMA titer or a GP ELISA titer of greater than five?

I don't know what that means, and it seems to me that what you have done in the
past is, everybody sort of piggy backed on the titer of the first ZIG product, and then gone and
said, well, my product has equivalent titers to ZIG.

I am not sure how you get out of that bind now, unless you are going to do the
studies in some other country.

DR. SCOTT: If I could just clarify that the ZIG product titers may or may not
have been linked to the VZIG titers, but the clinical efficacy was linked. I think we don't feel we
are relying still on those archaic ZIG titers, as it were, for the current product, although the
product may have been selected based on the VIG (ZIG) titers originally.

DR. LARUSSA: 1 just don't see how we could do a study now.

DR. KATZ: A question for one of the pediatricians around the table. | presume
there is somebody's accumulated experience with agammaglobulinemic kids receiving
replacement doses of intravenous immune globulin that might be informative regarding their risk
from varicella exposures.

Apparently the American Academy thought there was enough to make a
recommendation. Can | be enlightened on that?

DR. LA RUSSA: The situation with the kids with agammaglobulinemia was that
they developed chicken pox at the same rate and at the same severity as normal kids.
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I don't know that anybody has looked at whether the addition of giving them
intravenous gammaglobulin actually reduce that risk, but we could run it.

DR. SEWARD: They are now eligible to get varicella vaccine.

DR. ALLEN: Okay, at this point I think we are about ready to move into general
discussion. So, | am going to close the open public hearing section, and ruefully acknowledge
that I didn't read the open public hearing announcement for general matters meetings that I was
supposed to, but our speaker did identify that he did have industry ties. So, perhaps my oversight
will be excused.

We will move at this point into the open committee discussions. Dr. Scott, did
you want to come and present us -- they are listed, I guess, formally as questions. They really
aren't questions so much as requests for discussion. Do you want to present the questions to us
formally, for consideration?

Agenda Item: FDA Perspective and Questions for the Committee.

DR. SCOTT: So, the first question is, to please discuss what laboratory and
clinical data would be sufficient to demonstrate efficacy of a new anti-varicella antibody
preparation for prophylaxis of severe infection.

Comment, please, especially on which target populations would be more
informative and, actually, most important to study, most relevant.

What surrogate markers, if any, would be appropriate for an assessment of
efficacy, and what other considerations you have for clinical trials.

DR. ALLEN: Okay, A, B and C are open for discussion.

Agenda Item: Committee Discussion and Recommendations.

DR. DIMICHELE: Actually, I don't want to discuss them so much as actually ask
just a few more questions, particularly of our experts around the table.

I guess, in trying to think about this, obviously clinical and laboratory correlates
would be good, to have both of them together.

So, based on what we heard so far we had sort of the clinical correlate study with
the VZIG versus ZIG studies from the 1970s and 1980s, and it seemed like they looked at things
like pox count, pneumonia, hepatitis and stuff.

Looking at severe disease, it looked like that seemed to be some reasonable
clinical criteria by which we could maybe look at a clinical trial going forward, but I would like
the experts to kind of comment on that, to see if, indeed, my interpretation is correct.

Secondly, I am a little confused, understanding the fact that titers don't mean
everything, but I am a little bit confused -- and maybe Dr. LaRussa can clarify that -- because
certainly it seems like there are some criteria by which people are considered to be immune,
based on FAMA and GP ELISA titers.

I guess maybe | am still a little confused about where those come. Then my third
question, actually, is for Dr. Ambrosino, in terms of wondering whether there would ever be
enough VZIG for a comparison trial, were we to think about licensing another product.

Lastly, I just want to say that IVIG appears to have some efficacy but, given what
we have heard earlier today, and certainly the fact that we may have to be curtailing use rather
than expanding use, | am a little concerned about just generally recommending gammaglobulin
at this time.

DR. LA RUSSA: 1 will make a couple comments. I didn't want to give you the
impression that antibody is not protective, but you have to realize that most of what we know
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about antibody is in the context of either natural infection or vaccine, where you are also
stimulating a cell mediated immune response.

So, to separate out what actually is an protective antibody titer gets to be a tough
problem. That is why looking back -- | was a little surprised, looking back at all the old studies,
to see how little data had been accumulated and actually what antibody titer the individual
developed, which really would have helped you with this problem.

If you could have said, CF titer one to 50 at 48 hours assured you of protection,
then you could have a surrogate marker for a clinical study, and that data is just not there now.

The other thing that you have to realize about varicella is that it is a tightly cell
associated virus and, although there are these viremias, most of the spread of virus is from cell to
cell.

So, if your antibody gets there quick, it hopefully sops up virus before it gets into
lymphocytes and monocytes, but if it gets there too late, then there is going to be this passage of
RS from cell to cell, that you can't really do anything about.

That is where 1 think the antivirals come in, because there are a high intracellular
triphosphate levels that work on an intracellular level, and not on an extracellular level.

DR. DI MICHELE: Let's say that, given that, yes, endogenous immunity and
titers achieved by endogenous immunity are very different than passive acquisition of titers, but
let's say you just take the titers, and you give them passively or you acquire them endogenously.

Of course, the whole cellular immunity issue is not discussed. Certainly, might
that not be a good place to start in terms of saying, at least, okay, this is what you get with
passive immunity, it is something similar to what you might generate in an endogenous situation.

Let's say you are talking about the immunocompromised pediatric population,
which | think I am going to get to a little bit later in terms of being potentially a target for clinical
trials.

I mean, yes, that would leave out the cellular immune issue, but it might give us a
starting point. Is that not valid at all?

DR. LA RUSSA: 1think, unfortunately, in that group, the cellular immune
response is so important that looking at antibody titers is going to be very misleading.

Again, if you look at a lot of the older data, the attack rates are pretty high, even
in the presence of antibody in the immunized individual.

So, it might actually be cleaner to look at a totally immunocompetent population
where you didn't have to worry about -- let me pose a scenario for you.

Let's say you decide you want to study children with leukemia. Well, you then
have to think about what kind of regimens they are on, you have to think about what kind of
periodic blood products they get, whether they are using effective antivirals as prophylactic
agents.

There are so many variables in that situation, that you are either going to have to
do a huge study in a place where there is a lot of varicella, or you are not going to really be able
to answer your question.

DR. DI MICHELE: Even if, for instance, VZIG, which has been the standard of
care -- | mean, VZIG is the standard of care in this population. | mean, we have been giving
VZIG to kids with all sorts of cancers, on all sorts of regimens, this whole time. | guess my
impression is it has been relatively effective.
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DR. LARUSSA: Yes, so then what you are saying is, we are going to do a
comparative trial looking at antibody end points, but we don't even know what to make of the
VZIG end points.

I mean, we can say that, if you use VZIG of a certain titer, and give it within an
appropriate time, you are going to get a certain amount of efficacy and, if we get similar titers,
then we can make the supposition that this stuff should work just as well.

I think that is what we were talking about when we said, when you want to
compare it to VZIG, you can do that, but if you are looking for clinical end points, I think that is
going to be very hard to do. There is just not enough disease around.

DR. ALLEN: I think those are very good points, and looking in particular at our
opening presentations about what has happened to the demand for product over the last couple of
years, the clinical situations demanding its use, apparently, aren't there nearly as frequently.

I suspect, therefore, that the disease outcomes are going to be much more difficult
to assess because it is just not going to occur that frequently.

I think we are going to have to use some degree of surrogate markers looking at
antibody levels and that sort of thing, perhaps as you said, in immunocompetent populations,
although I have got some immediate questions that come up about the ethics of doing those kinds
of studies.

I think this is going to have to be looked at very carefully, and | think we are
going to have to accept some degree of surrogate markers, at least as an initial step, while we are
trying to get clinical end points.

DR. LA RUSSA: Just one other point. To compound the problem even more, we
are doing such a good job of vaccinating kids that your pool of susceptible kids that potentially
you could use for these kinds of studies is decreasing as time goes on.

So, unless you are willing to accept as a pool of immunocompromised kids those
that have previously received vaccine, you don't really have a pure susceptible population. It is
going to be a very small number.

DR. DI MICHELE: Does that mean that we are using equivalency in terms of
FAMA titers? Let's say a child get leukemia and we are looking at FAMA titers for immunity.
Are we using vaccination and endogenous infection FAMA titers are equivalent, in terms of
protection? Are you saying that this child is protected, or are you giving these kids VZIG?

DR. LA RUSSA: You should ask me that question in another year. We were just
talking about this over lunch, that essentially we have got this partially immune population of
kids that are aging into the age of leukemia, and we are going to have to watch very carefully.

I can say anecdotally that | haven't gotten a lot of calls from frantic oncologists
saying I have got kids with leukemia who have been vaccinated and now they have disease.
That, again, the problem there is that the burden of disease to be exposed to is much less, too.

DR. KATZ: A question I think is probably for the FDA. As I look at the
incidence of varicella and the apparent decline in use of VZIG, | am just wondering if the IVIG
manufacturers are, in some way, shape or form, clamoring for this indication, i.e., to do the
requisite trials.

DR. SCOTT: I hadn't noticed any clamoring at all. That said, there have been
maybe mild degrees of interest expressed when this problem became known.

DR. SEWARD: 1 just wanted to make a comment on the correlate issues. | mean,
studies -- the vaccine trials, you know, the best correlate marker that has been described is an
antibody level six weeks post-vaccination.
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A year out, or two years out from that, there seems to be some marker set that
measures something. It might be the cell mediated immune response.

So, you can't look at a child two to three years after vaccination and make any
sense of that antibody titer in terms of protection, and we are not measuring kids six weeks post-
vaccination out there in the community. So, we don't really have a correlate that is applicable to
community use.

DR. ALLEN: Not seeing any other hands, I am going to ask another question of
the FDA. Dr. Scott or Dr. Epstein, what about other manufacturers that might take on exactly the
same process that has been used?

I mean, we are not talking about a process that necessarily has, you know, been
found not to work, or to be inapplicable in current technology. Are there other manufacturers that
could be invited or induced in some way to assume responsibility for creating a product, which
might at least simplify the licensure requirements?

DR. SCOTT: In theory, it is possible to accomplish this kind of technology
transfer. | think, in practice, for somebody to want to go into relatively small scale fractionation
with virtually identical equipment and procedures, would be considered a fairly high
undertaking, given the potential financial benefits of this kind of product.

I am just pointing out, there is a fairly high threshold that it wouldn't be
impossible from a regulatory point of view at all.

DR. ALLEN: I mean, it certainly qualifies classically. It is not a drug. It is a
biological, but it is an orphan biological situation.

There is a need for it. There are kids and adults that potentially are going to be
harmed by the absence of the product. There is a national interest to have it available, it would
seem to me. Payment for it in our current structure may be more difficult.

DR. AMBROSINO: I will make a relevant comment, | think. Our other product,
Cytogam, that is a larger market, and our partners there are Medimmune, and Medimmune is
actually the distributor of that product, and are looking to transfer the exact same process to a
contract manufacturer and, in fact, we are assisting in any way we can.

The trouble is -- and we are glad to give our batch records away, we are glad to
say, here, make it. | want to be helpful here. It just isn't enough patients out there that don't have
an alternative that anyone would do that, at least everybody we have talked to, that it would
make sense, and that is our problem, but boy, we would be glad to do a tech transfer in terms of
offering this to anyone.

DR. ALLEN: In some regards, that seems like that may not be the least costly
option but it may be the simplest option, even though I think we would agree VZIG isn't an ideal
biological.

If it were to be formulated from scratch today, it at least seems to have a
reasonable degree of efficacy and utility that has not been supplanted either by antivirals or by
the standard IVIG.

So, there seems to be a continued role for it, even though it is still very much an
orphan biological at this point.

DR. SEWARD: My comment to the second question, following on from that, is
that it remains to be proven whether IVIG could substitute. | don't think the data is there right
now.

It may well be able to do that, but the current scientific data isn't strong enough to
make the statement now that it does, and the same small numbers, difficultly with exposures in
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the immunocompromised, acyclovir, the data is in healthy children, and not enough data in the
immunocompromised children, and they are the main target group for this product, I think.

DR. KATZ: As I recall the vaccine in healthy children publication, the antibody
levels are lower after immunization than natural infection, which | guess is no surprise
whatsoever.

The other concern I have, | actually, as | look at the data, and if | had to guess, |
would say that IGIV will, in fact, be effective if we figure out a reasonable dose to use.

I think a lot of authoritative people not concerned with licensure are intimating
that in the recommendations that come down, but what is going to happen to the ability to
maintain anything like the antibody levels that we see now as the immunized population ages
and becomes our donors.

DR. LA RUSSA: 1think those are good points, and perhaps the issue then
becomes one of how do you stimulate and pay for a clinical trial that would compare IVIG
appropriately with VZIG in an appropriate population.

DR. HARVATH: The question I had would be to propose an alternative to a
randomized trial, because I think a randomized trial is, in terms of what we are hearing in terms
of sheer numbers of people who would even be eligible, it doesn't sound like it is a likely
possibility.

What we have done, an alternative approach we have taken, at least at NHLBI, for
orphan diseases or really rare conditions for which we are trying to facilitate clinical studies of
therapies -- for example, populations such as thalassemia patients -- is to first think about a
registry or a reporting of cases.

CDC would probably be a great place to start in terms of reported cases where
you have taken various approaches to treat patients who have these complications from this
infection, and then what approaches we are taking to treat those patients.

It is not anywhere near as gratifying as doing a prospectively designed trial, but if
you set a registry up appropriately, and you know the kind of questions that you would like to
answer, you can at least get closer to the type of information you need, especially in the situation
where it is going to be very difficult to come up with sufficient numbers to conduct a
prospectively designed clinical trial.

The other question I had is for the folks who work -- like Dr. LaRussa and Dr.
Seward -- what types of cell mediated immune in vitro tests have been done along the way to
evaluate the responsiveness to therapy.

For example, if someone has had an exposure to the virus, and then they are given
passive immunization with VZIG, has anyone done studies subsequently to find out whether they
do develop cell mediated immunity?

DR. LA RUSSA: | can make a couple of comments. First, to go back to the issue
of the randomized trial, | think -- just before | forget this point -- if you were willing to accept
equivalency with VZIG, you could take a situation like, let's say, health care workers, where most
health care workers are screened with varicella, for varicella antibodies. So, you would at least
find an ongoing population of susceptibles.

Then do a study where you gave half of them VZIG and half of them IVIG at the
appropriate dose, or this other product, whatever it is, and show that you got similar antibody
titers. You might accept that type of equivalency.
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That might be the kind of trial that you could do, but it would only be in terms of
looking at antibody titers, and not any kind of efficacy, and obviously you would have to look at
safety, too, if you were going to do IVIG.

To answer your question about cell mediated immune responses, actually the best
tests that we had is one that is no longer available.

There were a number of skin test antigens that were really wonderful for testing
cell mediated immunity. The only problem with those is that they can also be immunogenic at the
same time that you are testing.

We, in one small study, we saw antibody rises after skin test antigen testing. So,
that clouds the water a little.

There are plenty of tests. There are in vitro lymphocyte stimulation, there are LE
spot assay, there are interferon release, there is a lot of stuff. It just depends how much money the
CDC is willing to spend. You could look at that.

To answer your question, though, with VZIG, people have looked for both
infection rate, in terms of long-term persistence of antibody and cell mediated immunity, despite
getting VZIG, and those things do happen. That is part of the problem. It doesn't prevent
infection.

DR. KLEIN: Before we spend too much time talking about randomized trials, is
there anyone here who believes we have enough product available to design a randomized trial,
get it off the ground and completed? It sounds to me like there is not a prayer of doing that.

DR. SEWARD: Certainly not time, let alone if product is the problem. CDC, if
we put an RFA out for the next fiscal year, we will be funding it next August, and the results will
be in a year or two after that. We are out of this product by next year.

DR. KLEIN: I think we will look at something else then; right?

DR. SCOTT: From a practical standpoint, though, if you have a product under
IND and you have an associated treatment IND for people who aren't eligible for the IND
product under the IND study, there is a potential -- far less than ideal, but there is a possible short
term solution there.

DR. LARUSSA: | am just curious, from the FDA standpoint, how many patients
in each group would you need to see in order to say that antibody titers were equivalent at 48
hours or one week? Would you be happy with 20 or 30 in a group, or would you need to see
more than that?

DR. SCOTT: Something on the order of that number, and PK studies, for
example, that were pivotal to licensure were done with the vaccinia immune globulins. You are
looking at less than 100 people, and they had several different doses in each group.

DR. ALLEN: Let me just take a moment to point out that question number two is,
please comment on whether the available scientific data support use of IVIG or acyclovir as a
substitute for VZIG for prophylaxis of severe varicella zoster virus infection in any clinical
settings.

We have skirted on some of these issues. Dr. LaRussa addressed it from his
perspective in some of his concluding statements, but that question is open for discussion also.

DR. LA RUSSA: 1think the answer has to be no, in the absence of further study.

DR. KATZ: If the word scientific was taken out of the question, would you
change your answer?
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DR. LA RUSSA: Well, no, | don't think I would. I think I would want to know
how much antibody is in the different IVIG preparations, so that I could figure out the right
amount to give.

I really want to know if I am causing other problems that we haven't talked about.
I have seen the kids who get rapid infusions of IVIG and white out their lungs and do other
things. So, I need to see some safety data.

If 1 am backed up against a wall and I don't have any VZIG, yes, | am going to do
that, but that is purely non-scientific.

DR. SEWARD: 1 see a difference between supporting use of, or recommending
use of. So, if scientific were taken out, | could say, yes. | mean, if you are up against a wall and
you don't have anything, | think most clinicians are going to give IGIV or use acyclovir, because
they don't want to sit there.

If the scientific data isn't available, | think everybody imagines these things are
going to provide some benefit, but it is not strong enough scientific data now to say that it is
going to be equivalent and should be recommended. So, I see a difference with those words.

DR. ALLEN: And I guess | would be a little happier if we actually had 2-A and
2-B, with 2-A being IGIV and 2-B being acyclovir.

I think they are quite separate issues. | mean, acyclovir as an antiviral has got
certain very appropriate uses, but it is not a substitute in any way for the immune globulins, and |
think you presented sufficient overall data, Dr. LaRussa, to indicate that each has got its own
appropriate role in this, but there is certainly not going to ever be equivalence or used as
substitutes for one another.

The issue with IVIG, | think, has been laid out separately in terms of identifying
antibody levels, targeted antibody levels, appropriate dosage, and looking at safety and efficacy
under different clinical situations, and there we need additional data.

DR. KUEHNERT: I think, going back again to a clinical standpoint, I think that if
you look at question two and add to it, versus doing nothing and watchful waiting, | think you
have a very different answer than if you are looking at a rigorous scientific data. So, it depends
what your standpoint is, I think.

DR. SCOTT: I think it would be fair to say -- and Jay can correct me if I am
wrong -- that the point of question two, really the underlying point is to ask, do we need VZIG.

I think that we have talked about this a lot, and what I have heard is that there are
some circumstances still, even though you don't meet it very often, where it is felt that you need
it, and that is what the clinicians think, and that seems to be supported also by the kinds of
patients that we know are out there.

DR. KLEIN: It just seems to me, from hearing this discussion and trying to absorb
all this information, that you need it until you can demonstrate that there is something else as
good.

Right now you have a gold standard. It appears to be effective. There are loads of
studies. They aren't all perfect but they support the use of this drug.

We don't have anything that says, given the absence of this drug, there is
something equivalent. Maybe IVIG is going to be terrific if we figure out what dose, but we
simply don't know, and we are not going to have a chance to find out before the supply runs out.

DR. DI MICHELE: The only thing | would add to Dr. Klein's statement, which |
agree with, is that unfortunately the issue of need is a moving target, and one that we don't
completely understand.
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DR. ALLEN: To add onto that, the point that Dr. Katz and others have raised
earlier is the fact that our donor population is changing also, in terms of the type and titer of
antibody.

We will be switching over time from people whose immune response is caused by
wild type virus infection to people who will have vaccine titer antibody, or vaccine antibody, and
what we will need to do and how, under future circumstances, very carefully needs to be
monitored over time.

It sounds to me like the IVIG, if that is to be the substitute pending further studies,
that, again, we need to continue to assess that over time, because the IVIG of the future, with
regard to this antibody, is not likely to be equivalent to what we have available today.

DR. LARUSSA: Just one last comment. If you had said to me, here is the data
that shows that IVIG is of equivalent immunogenicity, let's say, as VZIG, | can come up with -- |
will give you the dose, and you will get the proper antibody titers, it is still going to be a much
more difficult product for the clinician to use, and will essentially take what is a very short
interaction with the health care system and turn it into a much longer one.

I guess | would say that, if I had a choice, and you asked me, should we continue
to find a source of VZIG, | would say, that is my preference.

If that is not an option, I can live with IVIG with all the caveats that we have
talked about, but that would certainly not be my preference.

DR. ALLEN: Dr. Marin, can | ask you a question? Has the ACIP addressed this
question and the issue of the declining availability of VZIG in the future, in any of its
deliberations?

DR. MARIN: This issue was discussed in the ACIP VZIG working group, and
the decision was to postpone it for the August discussions, and to go to a recommendation for the
end of October meeting of the ACIP.

So, we presented to the working group a review of available data on efficacy and
effectiveness of IVIG, some data about antivirals used as post-exposure prophylaxis. Most of the
discussions will be in the August meeting of the working group.

DR. SEWARD: | wouldn't anticipate, based on my experience with working
groups and the data that you have all seen, that they are going to be having any different
discussion than we are having here. Same data, same limitations, no other available product.

DR. AMBROSINO: May | add about the red book? Dr. Reynolds asked me to
mention to you -- the chairman of the red book -- that they will have recommendations in the fall
for alternative use, just so there will be recommendations out there.

They are hoping that ACIP and red book, as usual, will be harmonized.
Sometimes that happens in the beginning and sometimes later.

DR. ALLEN: Dr. Epstein and Dr. Scott, | wonder if there shouldn't be
communications with the ACIP and with the red book staff also, just to let them know about this
discussion here and the FDA's concerns and issues in terms of approaching it.

DR. SCOTT: Thanks to the session, and also to the preceding telecoms, I think
we have established ties through CDC to ACIP and we should connect with the red book folks as
well.

DR. KLEIN: It just seems to me that, given the discussion that we heard and the
limited amount of information, that you can always get an expert panel together and, given the
inferior products, you will get a recommendation about how to use them until data is available.
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It seems to me, from what | have heard, that you would like to look for an
alternative source of manufacture, and it seems to me that that should be the number one thing to
do.

Once you have found someone, whether it is inside this country or outside this
country, who is willing to do so, then you should make it financially reasonable for them to
produce it.

It also seems to me that we have talked a lot about the declining need in the
United States, but from what | heard, with the immigration issues that we have, this need is not
going to go away for a very, very long time.

So, we shouldn't assume that, with vaccination, that this is not going to be an
issue in the United States in five years or ten years. It will be.

DR. ALLEN: I think that is a very good point, and in particular, if we go back to
our early presentations on what has happened, yes, there has been a fairly dramatic decline over
the last several years in terms of the need for the product.

Nonetheless, if you are looking at pediatric doses, you were still producing, what,
10,000 doses a year, and in adults the equivalent would be 2,000 a year.

That is a fair number of patients overall that have some need of the product. I
understand that is what is being produced, may not be what is being administered and used.

Still, we are talking about something that is needed by thousands of people a year
in this country alone, and I agree with Dr. Klein that my immediate take is that, while we do need
to fund some additional studies, we do need to look at what will be happening over time, we do
need some good comparisons, that trying to find an alternative source for VZIG at the present
time is clearly the preferable way to go.

Again, one hesitates to bring some of these issues up to congress, which has the
appropriations responsibility for the federal government, because they will tend to beat
government people around the ears, claiming that they have created a crisis and didn't pay
attention to this early enough. The issue somehow does need to be brought to other levels of the
administration, and congress also.

DR. SCOTT: 1 just wanted to mention there are some incentives. Clearly on the
numbers of people treated, this would qualify as an orphan product.

| say that, obviously, without a formal submission, and there are tax credits as
well for the study, as well as study grants, which are not enormous, but it is more than nothing,
perhaps. There is also the potential for cost recovery for an IND product like this.

DR. ALLEN: Dr. Holmberg, I am sure you have paid attention to the discussion
also, and will take it back with regard to your committee responsibilities.

DR. HOLMBERG: | have a lot of concern about this, primarily because, when
we talk about the supply of -- I think the information you gave us was that in January you would
be running out of supply.

On the other hand, trying to use the IVIG as an alternative without the scientific
data to support it, we are in the same situation that we are currently with IVIG, where we have
anywhere from 40 to 100 percent of the hospital use being off label, which just exacerbates the
problem.

So, we are aware of this, and we will be working closely with all the other
agencies -- CDC and FDA along with this -- to try to work out of a problem, of a solution to this.

I think some of the issues that we have, and some of the suggestions that have
already been made, as far as going outside the country, with a product that may be made in
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Canada with U.S. plasma, definitely in the United Kingdom with U.S. plasma being used over
there, there is some great potential of expanding beyond our borders here.

I think I hear the message loud and clear, and | agree with Dr. Klein, that this is
not going to go away. We have a growing immigration rate and we do have some real concerns
here, to protect those people, to protect the American population.

DR. ALLEN: Dr. Epstein and Dr. Scott, have you received the discussion that
you need? Do you want further clarification or explication in any area?

DR. EPSTEIN: I think it would be helpful to have a specific discussion about
surrogate markers. Do committee members, either individually or collective, think that PK
comparison with VZIG ideally, prospectively, and otherwise, retrospectively, would be a valid
approach, plus or minus whatever review we can do of the Canadian clinical trial, because it has
been pointed out that the product in Canada was, in fact, approved there based on a clinical trial.

I would also comment that, if we think PK is a suitable approach -- that is to say,
antibody levels -- would it be suitable to do those studies in normal, healthy individuals, or do
you really have to look for these rarer, susceptible populations to do PK studies, or could you
simply look at the evolution of titers in healthy normals.

I think that is kind of the crux. I think we have heard enough about question two.
The general sense appears to be that there is a need for a VZIG product and that, although
clinicians might use whatever is available otherwise, they would certainly want the continued
availability of VZIG, which is established. 1 am simply summarizing what I thought | heard. 1
think I haven't heard as clear an answer on question one, particularly 1-B, surrogates.

DR. DI MICHELE: 1 think there are two issues here. One of them is titers, but
the other is clinical efficacy in the patients who need it most.

I just -- I am going to go back to what I said before, the VZIG pivotal trial for
licensure that was done in the 1980s seemed to at least look at presence or absence of the worst
systemic complications of disease, plus a pox count.

That, combined with something like titers, I think might be the best approach, if it
is doable. Again, depending on what the FDA was willing to accept in terms of an equivalency
trial.

I think that issue is not just has import when you ask us, what population do you
want to study, because if you want to just look at PK, you can probably look at it in any
population.

If you want to look at PK combined with efficacy, then I think you have to look at
it in the most susceptible populations.

So, it just depends on the issue of whether you want a clinical end point, either
compared to historical controls or in addition to the surrogate marker. I think that will determine
what population you use.

DR. LA RUSSA: 1 guess what we could do in the short term is maybe design a
very quick study that we could send around to pediatric oncologists and see how much varicella
they are still seeing, to see whether it is even feasible to do what you are asking.

We have a pretty large pediatric oncology group at Columbia, and | am saying, |
haven't gotten a call about a varicella case in the leukemic probably in the last year or so.

DR. DI MICHELE: That is because they are still getting VZIG.

DR. LA RUSSA: 1 don't think so, because we have to approve VZIG.
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DR. SEWARD: | mean, varicella disease is 80 to 90 percent declined. So, you are
not seeing it in schools and in day care centers and, if we do, it is modified mild disease,
breakthrough in vaccinees, which is not as infectious.

So, I think the amount of varicella around is going to make it a lot more
challenging to do the clinical efficacy study now in the United States. You could do it in Canada,
although Canada is now vaccinating for varicella as well, but they don't have as fully
implemented a program. You could do it in Europe, in the United Kingdom.

DR. LA RUSSA: The other thing I would say is, if you wanted to do just a PK
study, I suppose you could do it in people that were seropositive, but that is really going to muck
up the analysis stage, because then you are going to have to normalize for their pre-VZIG
antibody titer.

I guess what | was proposing is that, let's say that you believe that five percent of
the adult population is susceptible and, since health care workers in many cities have a
disproportionate number of people from outside the country, who may have a higher rate of
susceptibility, you may, in fact, end up with a pool of health care workers, susceptible health care
workers that you could do a quick PK study on and answer at least the equivalency question. |
really don't think you are going to be able to answer the clinical question.

DR. KATZ: 1don't know about health care workers. | know that, at my hospital
system, we require proof of immunity, history or proof of immunity, and we immunize if they
can't provide one or the other. So, health care workers may be tough.

I have a question and that is, is using normals, immune or susceptible,
appropriate? Are the highest risk people in any way more catabolic? Do we know anything
about PK in these particularly sick kiddies and what not, that would be different from normals?

DR. LA RUSSA: My problem there, as | pointed out before, is that there are a lot
more variables. The kids that you would like to give it to all get blood products. They get either
acyclovir, sometimes gancyclovir prophylaxis, and there are lots of other things going on.

You will have to look at renal function and liver function and other things. I think
it just becomes a much more complicated study. 1 agree, that that would be the best population
to do it in, but I think it is problematic.

DR. ALLEN: 1 agree. For a baseline, I really would like to see a comparable trial
between IVIG at several different doses, and VZIG in a well-defined normal population,
preferably kids.

It is probably not ethical, it can't be done very easily, but it would be nice to have
that kind of baseline data.

The other variable that it doesn't begin to address in any way is cell mediated
immunity, which is an important component of the response to this infection. At least that would
begin to answer one initial set of questions with regard to the pharmacokinetics.

DR. LEW: 1 just want to make one comment, though. | know that, technically, we
always like to first do trials on the healthy folks and then you move on down.

The truth is, this is going to be a product that really is for the
immunocompromised child that we are really trying to target.

When you get the most severe, we are talking about bone marrow transplant kids.
In a way, | have mixed feeling, that they are truly the target with all the caveats that you have,
Phil, that yes, they have renal problems, they have every sort of problems, are on many different
medications, but that is really the target group. | am curious as to whether -- it seems like that is
the group we really do want to study.
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DR. LA RUSSA: And again, | would agree with you. I just don't know what to do
about their blood product use and the other things that are going to complicate the analysis.

I would be happy, if we had the time, the money, to get enough to sort out the
variables. | would be very happy to do it in that population.

DR. DI MICHELE: On the other hand, the cancer patient isn't the only
immunocompromised pediatric patient as well. There are transplant recipients, the renal disease
population, and there are a few others.

DR. QUIROLO: I have one question about using IVIG as a treatment. Even if
you did devise a study, you would have to know what the titer is in the IVIG you are giving and
then you would have to depend on the manufacturer to tell you what the titer was in every dose
of IVIG, which I don't know if they would be willing to do. It is expensive.

DR. ALLEN: That is certainly one other caveat with regard to the use of that
product, and it is certainly one that wasn't there with VZIG because every lot was titered to
within a very narrow range.

If IVIG is going to be used in the future, if there is an established efficacy and it is
used as a routine in the future, you probably are going to have to know what the range is for each
lot that is used.

It may be that certain lots should be set aside, if you will, for this particular use as
opposed to other lots. | don't know.

DR. SEWARD: | am trying to ask the question whether immunological
equivalency, as demonstrated just in the lab, and then safety data, in immunocompromised
children, would be sufficient for licensing an orphan product.

DR. ALLEN: 1 think it does need to be addressed. I think that is a good point.

DR. LAAL: Is there information about correlates for protection, surrogate
markers for protection, that we can get out of the studies that must have been done when the
vaccine was licensed?

All that | am hearing about is the antibody part of the immune response, and |
don't know enough about the literature, but when the vaccines were made, what kind of studies
were done?

DR. LA RUSSA: The reason why we try to separate these two things out is
because it is one thing to immunize someone with an antigen that stimulates both antibody and
cell mediated immunity, but that is not really applicable to the question of prophylaxis, where
you are relying purely on antibody to do the protection.

So, unfortunately, since those two arms of the immune system are so wound
together that the data from the vaccine trials, frankly, is irrelevant to the question that you are
asking.

DR. LAAL: Even if one was to look at the antibody responses in children who
were protected versus the breakthrough children who were not so well protected.

DR. SEWARD: You can't separate the antibody responses from the cell mediated
immune responses. | mean, they are highly correlated and interrelated.

DR. LARUSSA: You know, in some ways, the antibody responses are really a
reflection of a good cell mediated immune response and not a separate response.

Here you are saying we want to use antibodies, pure antibodies, as protection. So,
the vaccine studies really don't help you. If anything, they confuse the situation.

DR. ALLEN: Other comments or discussion on this issue?
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DR. SCOTT: | wanted to thank the committee, and | want to paraphrase some
ideas that | heard into a possible approach.

If PK studies could be done in normal people that are not immune, and there was
comparability shown between the current VZIG product and another VZIG product, that
wouldn't answer the clinical question, but it could be considered reasonably likely, which is
actually the wording of the CFR for accelerated approval to be connected, or connectable to
efficacy in the immune compromised people.

Now, that kind of a study comes with a major caveat, that there is a post-
marketing study as well, which could actually be some way of monitoring some of these immune
deficient patients, or the first X number of patients that receive the product in a certain category.

That is just an example. | am not saying that is an imprimatur, but that is
something that comes to my mind, and | wonder what the committee thinks about that kind of an
approach.

DR. SEWARD: 1 think it is a good start.

DR. KLEIN: I would be very comfortable with that. I think, unfortunately, the
good news is that, with the rate of disease, and with any kind of a product that is any good at all,
it will probably take 100 years to demonstrate that you have more disease than your historical
controls.

So, you are probably never going to find that out, but certainly this would be a
reasonable approach with a post-marketing survey.

DR. SCOTT: | point out 1984, when the CDC looked at the distribution of this
product. They had about 10,000 vials a year distributed, and the clinical trials were undertaken
just a few years before that.

So, whether or not there are enough people out there to do a study, or to collect
the data and do a post-marketing study, I think there is a possibility. We don't know how the
current VZIG is being used. That is one of the hurdles, coming up with a design.

DR. KATZ: We keep supplies in my hospital, where | am responsible for this
issue, and we outdate it all, two or three doses for a 70 kilo guy. We buy it once or twice a year -
- not a 70 kilo guy, I apologize for my sexism, a 70 kilo person. We are outdating it. We haven't
used any for three years.

DR. LA RUSSA: One thing you could do is make receipt of VZIG contingent
upon completing the results of whatever study, go back to the way we used to distribute VZIG
before it was a licensed product. That way you could get that information.

DR. ALLEN: Yes, it would be good if that kind of information were routinely
available in many circumstances, but it is not, but that is a good suggestion.

Other comments or discussion? Okay, | want to thank the committee. I think this
has been a difficult discussion, but very exciting.

I want to thank the special members who have joined us, and our presenters, who
came in for their part of it. It has been very helpful. Thank you all, and that will close section
two. We will go ahead and have the break now, and | would like to have people back and ready
to start at 3:45, please.

[Brief recess.]
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Study VZ-006: Non-Serious Adverse Events by Day after Previous Administration of
VarizIG®
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GASTROENTERITIS VIRAL

NASOPHARYNGITIS

b(6)

|
||

OTITIS MEDIA

URINARY TRACT INFECTION

UTERINE INFECTION

INJURY, POISONING AND PROCEDURAL COMPLICATIONS

PROCEDURAL PAIN

El

INVESTIGATIONS

BLOOD ALKALINE PHOSPHATASE INCREASED

CARDIAC MURMUR

WEIGHT DECREASED

)

METABOLISM AND NUTRITION DISORDER:

ANOREXIA NERVOSA

DECREASED APPETITE

B
5|
b(6 ] =

MUSCULOSKELETAL AND CONNECTIVE TISSUE DISORDERS

BACK PAIN

BONE PAIN

MUSCLE SPASMS

MUSCLE STRAIN

MUSCULOSKELETAL STIFFNES:!

MYALGIA

PAIN IN EXTREMITY




Causality Code

4 = judged conditional (more information needed

Study VZ-006: Non-Serious Adverse Events by Day after Previous Administration of
VarizIG®

|Day 0[1]2[3]|4[5]|6]7]|8[9]10[{11)12)13)/14|15/16|17)/18)19)/20|21)/22/23|24/25/26|27(28|29/30|31|32(33|34(35|36(37|38(39/40(41]42(43

NERVQUS SYSTEM DISORDERS

|
DYSGEUSIA
HEADACHE
n = =
[=l=T |
[
= =
LETHARGY
mEE Em=
MIGRAINE
|

PREGNANCY, PUERPERIUM AND PERINATAL CONDI

GESTATIONAL OEDEMA

PSYCHIATRIC DISORDERS

INSOMNIA

REPRODUCTIVE SYSTEM AND BREAST DISORDERS

METRORRHAGIA -
@ |

RESPIRATORY, THORACIC AND MEDIASTINAL DISORDERS

COUGH

EPISTAXIS

OROPHARYNGEAL PAIN

WHEEZING

SKIN AND SUBCUTANEOUS TISSUE DISOI

ACNE

PRURITUS

RASH

RASH ERYTHEMATOUS

RASH MACULO-PAPULAR

VASCULAR DISORDERS

FLUSHING

INJECTION SITE HAEMATOMA




Causality Code

4 = judged conditional (more information needed _

Study VZ-006: Non-Serious Adverse Events by Day after Previous Administration

of VarizZIG®

APPENDIX 4. STUDY VZ-006: SERIOUS ADVERSE EVENTS BY DAY AFTER

Serious

PREVIOUS ADMINISTRATION OF VARIZIG®

RESPIRATORY, THORACIC AND MEDIAS

ASTHMA T ]

SURGICAL AND MEDICAL PROCEDURES

pay |o|1]2]z|a]s]s]7 10|11]12] 13| 1415|1617 |18]19] 20| 21| 22| 23| 24| 25| 26| 27| 28| 29 | 30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 40 | 41 | 42 | 43
PREGNANCY, PUERPERIUM AND PERINATAL CONDITIONS
ABORTION SPONTANEQUS
] B
b(6) Nl Bl
TINAL DISORDERS
o

AEORTlowD\ |
L1




Causality Code

Pink = subject with similar coag.
concern

5 = conditional (more information

3 = possibly related needed)

Study VZ-009: Non-Serious Adverse Events by Day after Previous Administration of
VariZIG®

APPENDIX 5. STUDY VZ-009: NON-SERIOUS ADVERSE EVENTS BY DAY AFTER
PREVIOUS ADMINISTRATION OF VARIZIG®

Day o| 1| 2| 3| 4| s| 6| 7| 8| o| 10| 11| 12|13 14| 15| 16| 17] 18| 19| 20| 21 22| 23| 24 25| 26| 27| 28| 20| 30| 31| 32 33 34| 35| 36| 37| 38| 39| 40| 41| 42] 43| aa| a5
BLOOD AND LYMPHATIC SYSTEM DISORDERS
ANAEMIA
[vivi-00066] [

Vv-00994]

viv-00955| [
vivi-00957] [ 1
[vi-ooc27l|

[vivi-00954] 1
[VIvi-00955] |
vv-00397] ]

[viv-00954] | ]

| VIM-00066| .

viv-00334] |
Viv-00663

[vivi-00555| |
[Viv-0060
[ VM-0062

FEBRILE NEUTROPENIA

LEUKOPENIA

LYMPHOPENIA

NEUTROPENIA

PANCYTOPENIA

THRONMBOCYTOPENIA

[VIvi-00066] .
vim-00781] [
[vvi-00955] |

CARDIAC DISORDERS
BRADYCARDIA

vIvi-00571 ]
v-00994 ] [

SINUS TACHYCARDIA

EAR AND LABYRINTH DISORDERS
EAR PAIN

| VM-00066| .

EYE DISORDERS
COMNJUNCTIVITIS

[ VM-00781
EYELID DISORDER

vM-00317] |
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Causality Code

Pink = subject with similar coag.

concern

5 = conditional (more information

3 = possibly related needed)

Study VZ-009: Non-Serious Adverse Events by Day after Previous Administration of
VariZIG®

Day Of 1] 2) 3| 4 5] 6| 7[ 8| 9)10| 11| 12| 13| 14| 15| 16| 17| 18( 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44| 45
GASTROINTESTINAL DISORDERS
ABDOMINAL DISCOMFORT
[vM-00066 H
ABDOMINAL PAIN
[Vivi-00573 |
Vv-00997

DIARRHOEA

[Vivi-00168] |
[VIvi-00253] |

[ VM-00284
vivi-00418] 1
[Vi-0051

GASTROQESOPHAGEAL REFLUX DISEASE

[vivi-00532] | =

[Viv-00357
HAEMATQOCHEZIA

vivi-oooz1]

[Vivi-o00z
INFANTILE SPITTING UP

vivi-00284) !
NAUSEA

[viv-0023g] [

[ VM-00361]

NECROTISING ENTEROCOLITIS NEONATAL

PERIANAL ERYTHEMA

vvi-00253 |
vv-00066 [
Vvi-0023¢]
| VM-00600(
vivi-00557 |
GENERAL DISORDERS AND ADMINISTRATION SITE CONDITIONS
ASTHENIA

vivi-0023g] |
[viv-00361] |
VIvi-00253 |
Vv-00293]
| VM-0085.
vivi-00997]
viv-00087] ]
[vivi-00361] |
[vivi-00362)08|
vm-00163] ]
[ VM-00255]
[vivi-00652]0)|

PAIN
[VM-00311]

PYREXIA

STOMATITIS

VOMITING

CHEST DISCOMFORT

FATIGUE

HYPOTHERMIA

INCISION SITE PAIN

INJECTION SITE PARAESTHESIA

IRRITABILITY

[Viv-000685

vv-00166 E |
vvi-00253 |
Vivi-00485 I
[ VM-00571
vv-oos72 BB |
[Viv-00823
[Viv-00354
viv-00s57

HiE
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Causality Code

Pink = subject with similar coag.

concern

5 = conditional (more information

3 = possibly related needed)

Study VZ-009: Non-Serious Adverse Events by Day after Previous Administration of
VariZIG®

Day 0] 1| 2| 3| 4 5] 6 7) 8 9)10/11)12) 13| 14) 15| 16| 17| 18| 19| 20| 21| 22| 23( 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39/ 40/ 41| 42| 43| 44/ 45

HEPATOBILIARY DISORDERS
HYPERBILIRUBINAEMIA

[Vvi-0015g] |

IMMUNE SYSTEM DISORDERS
HYPERSENSITIVITY

[VIvi-00361] |

INFECTIONS AND INFESTATIONS
CANDIDIASIS

[vivi-00066] ]
v-00397] ]
[VIvi-00525 |
vivi-00334) |
viv-oi002 BB
[Vvi-00217 1

[vivi-00537] I
[vvi-oos33|J|

| VM-00991
QOTITIS EXTERNA
[VM-00317|

DEVICE RELATED INFECTION

ERYTHEMA INFECTIOSUM

INFECTIOUS MONONUCLEQSIS

NASOPHARYNGITIS

ORAL CANDIDIASIS

OTITIS MEDIA

[Vivi-00063 I
PHARYNGITIS

01001 [IE
PNEUMONIA 2 B
SEPSIS

[Viv-00087

[Viv-0005
SINUSITIS

vivi-00361] [

[vivi-00781] |
SKIN CANDIDA

vivi-00361] 1

STAPHYLOCOCCAL SEPSIS

UPPER RESPIRATORY TRACT INFECTION

[vm-o0133 |
|vm-00679 ]

INJURY, POISONING AND PROCEDURAL COMPLICATIONS

FALL
[viv-0016g] |

vivi-00361] ]
INFUSION SITE EXTRAVASATION

[vivi-0021 7108

[vivi-oa500] ]| |
LIGAMENT RUPTURE

| VIM-00361
UNDERDOSE

| VM-00982|

HAND FRACTURE

JOINT INJURY

Page A-182



Causality Code

Pink = subject with similar coag.
concern

5 = conditional (more information

3 = possibly related needed)

Study VZ-009: Non-Serious Adverse Events by Day after Previous Administration of
VariZIG®

|Day ‘0|1‘2|3‘455739101112131415151718192021222324252527232930313233343535373339404142434445
INVESTIGATIONS | I
ACTIVATED PARTIAL THROMBOPLASTIN TIME PROLONGED

[ aoses |

ALANINE AMINOTRANSFERASE INCREASED

[VIvi-00067] |
[viv-oo1
| VM-0099: .

vm-00957 |
ASPARTATE AMINOTRANSFERASE INCREASED

vm-oo0s9] | 5| 5 5|
[vv-00063)
[vm-o01

vvi-00570] ]

BLOOD ALKALINE PHOSPHATASE INCREASED

[vm-00s97 ]

BLOOD LACTATE DEHYDROGENASE INCREASED

[VIvi-00613 [ ] B B
[vvi-00951] 1

BLOOD ALBUMIN DECREASED

CARDIAC MURMUR

HAEMOGLOBIN DECREASED

[VM-00059 5 5 5
vivi-00063 1

PLATELET COUNT DECREASED
[Viv-0005¢] 5 5 5

vivi-o0162)08|
[vivi-00560] |

[VIvi-00955] |
viv-00957] [

'WHITE BLOOD CELL COUNT DECREASED
[vm-o00sg] 5| 5|

[vm-00063 ]

TRANSAMINASES INCREASED

WEIGHT INCREASED
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Causality Code

Pink = subject with similar coag.

concern

5 = conditional (more information

3 = possibly related needed)

Study VZ-009: Non-Serious Adverse Events by Day after Previous Administration of
VariZIG®

|Dav 0] 1| 2| 3| 4 5] 6 7) 8 9)10/11)12) 13| 14) 15| 16| 17| 18| 19| 20| 21| 22| 23( 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39/ 40/ 41| 42| 43| 44/ 45
METABOLISM AND NUTRITION DISORDERS

ADRENAL INSUFFICIENCY

DECREASED APPETITE
| VM-00068]
HYPERCALCAEMIA
[VIvi-00063 [ |
HYPERGLYCAEMIA
[Vivi-0005¢] 5| |5 5 5| |5
[viv-00063]
v-00397] [
HYPERKALAEMIA
[Vivi-00063]
HYPERPHOSPHATAEMIA
Vivi-00555]
HYPERURICAEMIA
[viv-00063
HYPOALBUMINAEMIA
[vivi-00026] |
[Viv-00557
HYPOCALCAEMIA
[Vivi-0005¢] 5 5 5

[viv-00957] ]
vivi-00531] |

| VM-00059| 5

HYPOCHLORAEMIA

HYPOGLYCAEMIA

HYPOKALAEMIA

[Vvi-00054] s| | s 5
[v-00066 [

[VM-00531] .
[Vivi-00557] 1
HYPOMAGNESAEMIA

| VM-00059| 5
viv-00063
[Vivi-00955] |
HYPONATRAEMIA
vi-oooss| | 5 B
[viv-00957] I
HYPOPHOSPHATAEMIA
Viv-00554
INCREASED APPETITE
[Viv-00255
METABOLIC ACIDOSIS
[Viv-0002
[VIvi-0005 |
MUSCULOSKELETAL AND CONNECTIVE TISSUE DISORDERS !
ARTHRALGIA
[ VM-00765]
ARTHRITIS
[Vivi-00955] I
BACK PAIN
[vvi-00066] 1
viv-00361]
BONE PAIN
[VM-00238
[Vivi-00255
MUSCLE SPASMS
[ VM-00361]
MUSCULOSKELETAL STIFFNESS
[Viv-0057
NECK PAIN
|vm-00361] [ |
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Causality Code

Pink = subject with similar coag.
concern

5 = conditional (more information

3 = possibly related needed)

Study VZ-009: Non-Serious Adverse Events by Day after Previous Administration of
VariZIG®

pay | o| 1| 2| 3| 4] s| s 7| 8| 9|10|11] 12| 13| 14| 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25| 26| 27] 28 29] 30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41 42| 43| 44| 45
NEOPLASMS BENIGN, MALIGNANT AND UNSPECIFIED (INCL CYSTS AND POLYPS)
TUMOUR PAIN
vv-00994]

NERWOUS SYSTEM DISORDERS

CONVULSION
DIZZINESS

vM-00361] |
HEADACHE

[Vivi-0023g] I
vm-00255 [
vivi-00283 |

[Vivi-00361] I
[viv-00430]

[VIvi-00361] |
vi-00361] ]

[Vivi-00955] |

vvi-00168] 1

PREGNANCY, PUERPERIUM AND PERINATAL CONDITIONS
UMBILICAL GRANULOMA
vivi-00217 1

HYPOAESTHESIA

MIGRAINE

NEUROPATHY PERIPHERAL

SOMNOLENCE

PSYCHIATRIC DISORDERS
ANXIETY

[ VM-00361] .
[viv-00361] |

NERVOUSNESS

RENAL AND URINARY DISORDERS
HAEMOGLOBINURIA

|VIM-00063|
HYDRONEPHROSIS
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Causality Code

Pink = subject with similar coag.

concern

5 = conditional (more information

3 = possibly related needed)

Study VZ-009: Non-Serious Adverse Events by Day after Previous Administration of
VariZIG®

|Day ‘0'12345678B101112131415161715132021222324252627252930313233343536373533404142434445
RESPIRATORY, THORACIC AND MEDIASTINAL DISORDERS
BRONCHOPULMONARY DYSPLASIA

coucH
VM-00217| .
VM-00255 |
VM-00361] |
VM-00573] -
EPISTAXIS
VIV-00361]
NASOPHARYNGITIS
VIv-00361]
OROPHARYNGEAL PAIN
V00253

PNEUMONIA

VM-00679 1

RESPIRATORY TRACT CONGESTION

VM-00573] -
VM-00217] ]

SKIN AND SUBCUTANEOUS TISSUE DISORDERS
ACNE

VM-00361
DERMATITIS CONTACT
VIM-00485)

DERMATITIS DIAPER

RHINORRHOEA

v-00081] [ -
VM-00284
DRY SKIN
VM-00361] -
ECZEMA
VM-00726] I
FLUSHING
vm-oo2s2]l8|
HEAT RASH
VM-00068] [
PETECHIAE
[Vivi-0021§) |
Vvi-00991]
PRURITUS
VM-00261] |
VM-0095 ]
RASH
VM-00168] |
RASH ERYTHEMATOUS
VM-00361] -
VM-00712

RASH PAPULAR

VM-00317 [
VM-00045 |
VM-00050{ .
VM-00374] I

RASH PRURITIC

SKIN DISORDER

URTICARIA

SOCIAL CIRCUMSTANCES
WALKING DISABILITY

VIV-00167] ]|

SURGICAL AND MEDICAL PROCEDURES
CAESAREAN SECTION
VM-0059g] |

VM-00361] .

INCISIONAL DRAINAGE

VASCULAR DISORDERS

DIZZINESS
VM-00238 -
FLUSHING
VM-00997] |
HAEMORRHAGE

VM-0049g] 1

vnn—uuss! ] =

HYPOTENSION
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Color Code for SAE type

1 = Death 2 = Life Threatening

Pink = subject with similar
coag.concern

3 = Significantly disabling/ 4 = Required or prolonged
incapacitating hospitalization

6 = Medically serious

Study VZ-009: Serious Adverse Events by Day after Previous Administration of VariZIG®
[subjects who experienced a thrombotic/coagulopathic adverse event have a red background]

APPENDIX 6. STUDY VZ-009: SERIOUS ADVERSE EVENTS BY DAY AFTER PREVIOUS
ADMINISTRATION OF VARIZIG®

BLOQOD AND LYMPHATIC SYSTEM DISORDHDay 2| 3| 4 5| 6] 7[ & 9)10{11[12| 13)14|15(16| 17| 18| 18| 20| 21| 22( 23| 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44| 45| 65| 70|

COAGULOPATHY

6
DISSEMINATED INTRAVASCUI 4
FEBRILE NEUTROPENIA e
VM-00065 4
NEUTROPENIA VM-00567] 4
vM-00031) 5
VM-00238] 4
vM-00348) 4|
vM-00374] 6
VM-00754 6
THROMBOCYTOPENIA vM-00997) 6|
6
VM-00216 6
CARDIAC DISORDERS vM-00982] 6|
CARDIAC ARREST

carpiac FalLURE conesTiv e NNNNNN =

CONGENITAL, FAMILIAL AND GENETIC DIS|VM-00779) 6|
CONGENITAL ANOMALY

GASTROINTESTINAL DISORDERS 'VM-00380 6]
ABDOMINAL PAIN

NAUSEA 'VM-00301] B
'VM-00704] |
PANCREATITIS 'VM-00754 6|
VOMITING 'VM-00693) 4
'VM-00704 |
GENERAL DISORDERS AND ADMINISTRATI|VM-00754 B
ASTHENIA
|
CATHETER SITE HAEMORRHAGHVM-00301| 6|
s hromeze :
FATIGUE 'VM-00135 6|
MUCOSAL INFLAMMATION 'VM-00301 [
PYREXIA 'VM-00216 B|
'VM-00135| 0|
'VM-00238] 4
'VM-00301] |
'VM-00334 |
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Color Code for SAE type

1 = Death 2 = Life Threatening

Pink = subject with similar
coag.concern

3 = Significantly disabling/ 4 = Required or prolonged
incapacitating hospitalization

6 = Medically serious

Study VZ-009: Serious Adverse Events by Day after Previous Administration of VariZIG®
[subjects who experienced a thrombotic/coagulopathic adverse event have a red background]

|pay o 1| 2| 3| a| s| 6| 7| 8| s| 10| 11| 12| 13| 14| 15| 16| 17] 18] 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29 30| 31 32] 33 34| 25| 26| 27| 28| 39| 40| 41| 42 43| 44 45] 65| 70
IMMUNE SYSTEM DISORDERS ‘VM—OO:!‘]S 4
ACUTE GRAFT VERSUS HOST DISEASE
ANAPHYLACTIC REACTION .
SERUM SICKNESS 'VM-00567 4
INFECTIONS AND INFESTATIONS VV-00935| B
BACTERAEMIA
VIM-00166) 2
CYTOMEGALOVIRUS INFECTIONVM-00997| 4
ENCEPHALITIS HERPES 'VM-00982 2
enterococcaL ivFection | NNONNNN [
GASTROENTERITIS 'VM-00216| 6|
PNEUMONIA 'VM-00216| 6]
VM-00347 13 [J
PNEUMONIA BACTERIAL 'VM-00418] 6|
SINUSITIS BACTERIAL 'VM-00011] 4
STAPHYLOCOCCAL BACTERAEN|VIM-00334] B
STAPHYLOCOCCAL SEPSIS VM-00066| 4
strepTococca BACTERAEM SO00R A
TINEA VERSICOLOUR 'VM-00168 4
VARICELLA VIM-00125 B
'VM-00217 4
Vi-00228] 4
'VM-00283) 6]
'VM-0031 4
'VM-00471 6|
'VM-00684 4]
VIV-0069 4
VM-00694 4|
'VM-00706| 4
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Color Code for SAE type

1 = Death 2 = Life Threatening

Pink = subject with similar
coag.concern

3 = Significantly disabling/ 4 = Required or prolonged
incapacitating hospitalization

6 = Medically serious

Study VZ-009: Serious Adverse Events by Day after Previous Administration of VariZIG®
[subjects who experienced a thrombotic/coagulopathic adverse event have a red background]

METABOLISM AND NUTRITION DISORDER{Day 0 1] 2| 3] 4] 5| 6] 7 & 9[10)11({12) 13[14) 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25| 26| 27| 28[ 29| 30| 31) 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44| 45/ 65| 70|
DECREASED APPETITE
DEHYDRATION VM-00301 6)

MUSCULOSKELETAL AND CONNECTIVE TIS{VM-00216) 6)
ARTHRALGIA

NEOPLASMS BENIGN, MALIGNANT AND U[VM-00301) 6)

NEQPLASM MALIGNANT

NERVOUS SYSTEM DISORDERS VM-00914 .
COMA

CONVULSION 4
]
HAEMORRHAGE INTRACRANIALVM-003f _-

INTRAVENTRICULAR HAEMORR] 4]

STATUS EPILEPTICUS

PREGNANCY, PUERPERIUM AND PERINAT, 6|
PREMATURE SEPARATION OF PLACENTA

RENAL AND URINARY DISORDERS 'VM-00361] 4
CYSTITIS HAEMORRHAGIC

RENAL FAILURE ACUTE 'VM-00066( 4

RESPIRATORY, THORACIC AND MEDLASTININBO0S 4
BRONCHOPULMONARY DYSPLASIA

PULMONARY HAEMORRHAGE |VM-00088 -

SKIN AND SUBCUTANEOUS TISSUE DIsOR(NNBO00S | 6

FOLLICULITIS
RASH VESICULAR 'VM-0052 4
VASCULAR DISORDERS 'VM-00135) 4

BLOOD PRESSURE FLUCTUATION

DEEP VEIN THROMBOSIS 4
HYPOTENSION 4
VASCULITIS VM-00238| 4]

'VM-00216) 3
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APPENDIX 7. CANGENE’S RESPONSE TO THE CLINICAL ITEMS IN THE OCTOBER
4, 2012, INFORMATION REQUEST

[The response has been put into outline format by the reviewer.]

CLINICAL

16. Antibodies against human protein S of the coagulation system have been observed in
patients who experienced post-infectious purpura fulminans after varicella infection (e.g.,
see Journal of Thrombosis and Haemostasis 3: 1243-1249 (2005).

Cangene Response:

1) Cangene has not tested the VariZIG product for the levels of anti-protein S antibodies.
a) However, we have reviewed the literature available on the development of antibodies to
protein S after varicella infection and can discuss this literature in the context of plasma
collection for the production of VariZIG.

2) Autoimmune protein S deficiency can develop following varicella infections,
a) although other organisms have also been implicated (1).
b) Post-infectious protein S deficiency is caused by the development of neutralizing
antibodies to protein S that increase clearance of protein S from the circulation (2).
c) Development of anti-protein S antibodies has been reported primarily in children, and
1) can result in thrombotic manifestations such as purpura fulminans within a few days
or weeks after the onset of the precipitating infection (1).
d) The autoimmune response is transient;
i) the anti-protein S antibodies return to low/undetectable levels following resolution of
the infection (3).
e) Nevertheless, the transient protein S deficiency has effects on the anticoagulation process
and may lead to thromboembolic complications,
i) such as purpura fulminans, in individuals with varicella (3).
i) It is noteworthy to mention that post-infectious purpura fulminans is a rare
complication that mainly manifests in children (1,4).
iii) The reports of purpura fulminans in adults are limited to a handful of case reports
(1) that were not associated with antibody- mediated protein S deficiency (5, 6, 7).

3) VariZIG is manufactured using plasma that is collected at FDA-approved plasma collection
centers.
a) To donate plasma, donors must be healthy adults as per 21 CFR, Subpart G — 640.63 —
Suitability of Donor (8).
b) Each donor is screened prior to every plasma donation in accordance with the plasma
supplier’s FDA-approved questionnaire. The questionnaire includes donor confirmation
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of feeling “well and healthy” on the day of donation.
c) Donors must also have a suitable temperature (99.6°F or less) on the day of donation.
d) Lastly, donors are asked if they have been to a doctor or clinic or if they are using new
prescribed medications (including antibiotics, antivirals and/or antifungals) since their
last donation.
i) If answered yes, the reason for doctor visit/use of medication(s) is evaluated to
determine if there is an underlying medical condition (e.g., varicella or varicella-
related complication such as purpura fulminans) that would require a deferral.

4) Symptoms of varicella include fever and malaise which may occur 1 to 2 days before rash
onset, particularly in adults (9).
a) Therefore, plasma donors presenting with early or acute-phase symptoms of varicella or
other infections would be temporarily deferred from donating plasma.
b) Since post infectious protein S autoantibodies are transient (i.e., with the resolution of
varicella infection anti-protein S antibodies dramatically decrease to undetectable/low
levels (3);
i) adonor that was temporarily deferred because of a potential varicella or any other
infection would have undetectable or low levels of anti- protein S antibodies
following recovery from infection and at subsequent plasma donation visits.

5) Overall, donor deferral measures at plasma collection centers ensure quality and safety of

plasma used for VariZIG manufacture.

a) In cases where donors present with symptoms of varicella, deferrals would be in place
until resolution of the infection.

b) Dueto
i) rarity of post-infectious purpura fulminans in adults (i.e., potential plasma donors),
il) the transient nature of post-infectious anti-protein S antibodies and
iii) deferral measures for symptoms of infection at plasma collection centers,

c) anti-protein S antibodies are unlikely to be a safety concern for the VariZIG product.

17. Adverse event monitoring and causality categorization appears to be inconsistent between
studies VZ-006 and VZ-009. Following are examples of these inconsistencies:

a. On June 22, 2006, there was a varicella exposure incident in the NICU at Wesley Medical
Center in Wichita, KS. Thirteen (13) premature infants were treated with VariZIG i.m. There
were 21 non-serious adverse events in 6 subjects, and 10 serious adverse events (including 2
deaths) in 3 subjects, as shown in the following table:
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Day
SUBJID | Non-Serious AE | Serious AE "’:‘;t:tr
dose
-b(6)---b(6)---
-b(6)------------- Dermatitis Diaper 4
- Haematochezia 5
-b(6)-------------
-b(6)-------------
-b(6)-------------
-b(6)-------------
-b(6)------------- Metabolic Acidosis 2
- Hypoalbuminaemia 6
-b(6)------------- Hypothermia 5
- Sepsis 5
-b(6)------------- Haematochezia 3
- Death
[Bronchopulmonary 6
Dysplasia]
-b(6)------------- Intraventricular
1
- Haemorrhage
Disseminated
Intravascular 2
Coagulation
Convulsion 2
Pulmonary 9
Haemorrhage
Death 3
-b(6)------------- Sepsis 4
- Metabolic Acidosis 15
Skin Disorder 21
“Skin Breakdown”
-b(6)------------- Staphylococcal 3
- Sepsis
Coagulopathy 6
Thrombocytopenia 6
Convulsion 6
Hypotension 8
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Day
SUBJID | Non-Serious AE | Serious AE "’}‘;t:tr
dose
Pneumonia 9
Metabolic Acidosis 9
Adren'al' 13
Insufficiency
Dermatitis Diaper 14
Hydronephrosis 22
Bronchopulmonary
g 25
Dysplasia
Staphylococcal
) 25
Sepsis
Pneumonia 28
Necrotising
Enterocolitis 36
Neonatal
-b(6)-------------

In contrast to this, the VZ-009 study report (page 47 of 306) states “9 pre-term infants (VM-
00510 to VM-00518) exposed in the neonatal intensive care unit at Winthrop University
Hospital in Mineola, NY; and five immunocompromised pediatric patients exposed at
Children’s Hospital at Montefiore Bronx, NY were amongst 10 patients exposed to an
immunocompromised host with zoster lesions.”

The ADMIN database shows that these premature infants were treated with VariZIG on
March 18, 2008; however, the AE database contains no adverse events for these subjects.

Cangene Response:

1) The VZ-009 interim clinical study report was generated based on case report forms
submitted to Cangene prior to the report cut-off date of September 1, 2011.
a) Due to both
i) the interim nature of the study report, and
ii) the expanded access program itself,
b) not all data was complete.
c) Specifically, as discussed in the interim study report,
i) since the VZ-009 study is an expanded access study and subjects were treated under
urgent or emergency scenarios,
(1) not all case report forms were returned to the sponsor and
(2) those which were returned did not always have all fields completed.
(3) Investigational sites were queried regarding missing data,
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(a) but when queries were not addressed, data was accepted as missing.
d) The handling of missing data is discussed in the interim study report in section 11.4.2.2.

2) As part of the data review and report writing activities,
a) it was noted that no adverse events were reported from Winthrop University Hospital in
Mineola, NY and that
b) adverse event pages were not submitted for Children’s Hospital at Montefiore Bronx,
NY,
c) whereas safety data reported from Wesley Medical Center appeared to be complete.
d) After submission of the interim report,
i) Cangene initiated on site monitoring activities to determine if adverse event data was
available at the two sites in New York.
i) Cangene’s intention was to include any updated information from these clinical trial
sites in the final clinical study report.
iii) As a result of onsite visits in September 2012,
(1) Cangene determined that adverse event data was available for these subjects and
a second visit in October 2012 was schedule to train investigational site staff on
adverse event reporting and data collection and to aid in reporting of this data.

3) As aresult of these monitoring activities,
a) adverse event data from these two sites has been collected.
b) This data has not yet been entered into the VZ-009 database,
i) and has not been through internal querying or medical coding.
c) Inthe case of SAE data,
i) as Cangene just received this data starting the week of October 9th, these cases
are still open,
ii) clarifications are being collected from the investigators and sponsor medical
assessment is ongoing.
iii) As such, preliminary data has been tabulated for response to this question (Table
9).
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Table 9 Adverse Event Data for Three VZ-009 Expanded Access Protocol Sites with Multiple Patients Exposed in a Hospital Setting

Subject ID Site Non-Serious AE Serious AE Day after last
dose
VM-00080 Wesley
VM-00081 Wesley Dermatitis Diaper 4
Haematochezia 5
VM-00082 Wesley
VM-00083 Wesley
VM-00084 Wesley
VM-00085 Wesley
VM-00086 Wesley Metabolic Acidosis 2
Hypoalbuminaemia 6
VM-00087 Wesley Hypothermia 5
Sepsis 5
VM-00088 Wesley Haematochezia 3
Death [Bronchopulmonary Dysplasia) 6
VM-00089 Wesley Death [Intraventricular Haemorrhage] 1
Disseminated Intravascular Coagulation 2
Convulsion 1
Pulmonary Haemorrhage 1
VM-00090 Wesley Sepsis 4
Metabolic Acidosis 15
Skin Disorder “Skin Breakdown™ 21
Subject ID Site Non-Serious AE Serious AE Day after last
dose
VM-00091 Wesley Staphylococcal Sepsis 3
Coagulopathy 6
Thrombocytopenia 6
Convulsion 6
Hypotension 8
Pneumonia 9
Metabolic Acidosis 9
Adrenal Insufficiency 13
Dermatitis Diaper 14
Hydronephrosts 22
Bronchopulmonary Dysplasia 25
Staphylococcal Sepsis 25
Pneumonia 28
Necrotising Enterocolitis Neonatal 36
VM-00092 Wesley
VM-00510 Winthrop
VM-00511 Winthrop Left lower quadrant lesion 8
Tachycardia 12
Retinopathy of Prematurity 20
Gastroesophageal reflux 29
VM-00512 Winthrop s/p Status post PDA ligation 9
Retinopathy of Prematurity 27
VM-00513 Winthrop
VM-00514 Winthrop Status post bilateral inguinal herma repair 3
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Subject ID Site Non-Serious AE Serious AE Day after last
dose
VM-00515 Winthrop Hyperpigmented macule on | panetal scalp, 2 cm 0
diameter
Inguinal hernia 8
Pedal Edema® 29
Gastroesophageal reflux/esophageal dismotility 31
Retinopathy of Prematurity Stage 1 Zone 3 27
VM-00516 Winthrop Gastroesophageal reflux 0
Sepsis® 10
Urinary tract infection® 13
Patent foramen ovale® 14
Tremors 35
VM-00517 Winthrop Apnea of prematurity” 5
Left lower quadrant lesion 8
Retinopathy of Prematurity 20
Circumeision 28
VM-00518 Winthrop
VM-00782 Montefiore Rhinerrhea 11
2 petechiae on right upper eyelid 18
Arm pain 31
URI last week that 15 improving 39
Lesions on back, chest [Varicella] 4
VM-00783 Montefiore URI previous week 11
Right leg pain 18
Right sided abdominal pain 18
Subject ID Site Non-Serious AE Serious AE Day after last
dose
Headache 25
Varicella 4
VM-00785 Montefiore Throat pain 21
Bleeding from lip due to lesion 25
relapsed AML 11
VM-00789 Montefiore Leg pain 11
Sore throat 15
Constipation 17
Bilateral preauricular ear tags 18
Sepsis 29
VM-00790 Meontefiore Fever 6
Mild body aches 6
Buises on shms and knees 11
Thrombocytopenia 11
Rash throughout face 14
Puffy eyes 41

# SAEs from Winthrop University Hospital are currently being queried by Cangene’s Pharmacovigilance department. Each of the SAEs were categorized as Medically
Serious by the investigator and the seriousness of the events are still bemg reviewed by Cangene.

4) At Winthrop University Hospital, 9 preterm infants were exposed to varicella in the neonatal
intensive care unit in March 2008.
a) All 9 infants received VariZIG and were entered into the VZ-009 expanded access study.
b) Initially, no adverse events were reported for these infants in the case report forms (an
adverse event page was provided indicating no adverse events).

i) However, upon further discussions with the investigator, the case histories for these
patients have been reviewed and adverse events have been captured for 6 out of 9 of
the preterm infants.

i) The remaining three infants were released from hospital days after study drug
administration and no adverse events were reported.
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iii) Although none of the infants had prolonged hospitalization or re-hospitalization
recorded in the study,
(1) anumber of adverse events were categorized as medically serious by the
investigator.
(2) These adverse events are still being queried by Cangene’s pharmacovigilance
unit and are noted in Table 9.
c) Serious adverse events similar in nature to those reported at Wesley Medical Center did
not occur at this center.
d) The investigator at Winthrop indicated that all preterm infants treated had stabilized
prior to administration of VariZIG.
e) All of the reported events have an unlikely causality relationship to the study drug, as
assessed by the investigator.

5) At Children’s Hospital at Montefiore, VariZIG was requested for ten immunocompromised
pediatric patients exposed to a host with zoster lesions in October 20009.
a) Five of these patients did receive VariZIG (Subjects VM-00782, 783, 785, 789 and 790)
and case report form data was returned.
b) The remaining five subjects for whom VariZIG was requested did not receive study drug
or participate in the expanded access program.
c) Of the five patients participating in the expanded access program,

i) two subjects did develop varicella lesions and these patients were included in the
efficacy analysis of the interim study report.

d) The site was initially queried for missing data including adverse event case report form
pages,

i) however, responses to queries were not received.

i) More recently, a new investigator assigned to this study
(1) has been responsive, and
(2) has reviewed the case histories for these patients and provided Cangene with both

serious adverse event reports and non-serious adverse event listings.

iii) Serious adverse event reports have been received for the two subjects with varicella,
subjects VM-00782 and VM-00783.

iv) Two additional serious adverse event cases have been reported for patient VM-00785
with recurrent bone marrow failure, reported as residual bone marrow disease
(relapsed AML) resulting in death post-study on -b(6)-------------

v) A serious adverse event of sepsis has been reported for subject VM-00789.

vi) Adverse events for all five subjects have now been reported to Cangene and are
tabulated in Table 9.

vii) All of the reported events have an unlikely causality relationship to the study drug, as
assessed by the investigator.

6) Cangene plans to include this updated safety data as well as any additional data received from
other VZ-009 expanded access patients in the final clinical study report.
a) Data query and monitoring activities are still underway in this ongoing expanded access
program.

b. The following table shows the causality profile across all reported adverse events in
studies VZ-006 (maternal exposure) and VZ-009 (expanded access for high risk):

Page A-197



Definitely Probably Possibly Unlikely -
Related Related Related Related Conditional
(\rilz—_%%% 26 0 13 93 1
AES) (20%) (0%) (10%) (70%) (1%)
N =201 4 1 17 267 27
AEs) (1%) (1%) (5%) (84%) (8%)

It can be seen that adverse events in study VZ-009 were only rarely categorized as “probably”
or “definitely” related to NPOO1 administrations, whereas adverse events judged “definitely”

related accounted for 20% of the adverse events, perhaps including adverse events that other

might categorize as “probably” related.

For example in study VZ-006 (N = 60), the adverse events “Injection Site Pain”, “Injection
Site Haematoma”, “Injection Site Induration”, or “Injection Site Pruritus” occur in 20
subjects receiving intramuscular administration, and for 19

of these 20 cases the event is judged “definitely” related to the product. However, in study VZ-
009 (N = 372), the adverse events “Injection Site Paraesthesia” and “Injection Site
Haematoma™ occur in just 2 subjects, judged “definitely” and “probably” related, respectively.
Study VZ-009 predominantly used the intramuscular route of administration, rendering these
differences difficult to interpret.

Attribution of causality is a judgment arrived at by the investigator, followed by a re-
assessment by the sponsor. It is clear that different assessment procedures were followed in
these two studies, thereby confounding the analysis of the safety profile of this product.

Therefore, please revise the adverse events databases for 1) completeness, 2) appropriate
seriousness categorization, and 3) causality assessment, and submit the revised adverse events
databases to this BLA.

Cangene Response:

1) Cangene confirms that adverse event data provided in the BLA for all completed studies
(VZ-001, VZ-003, VZ-006 and VVZ-008) is complete, including causality and seriousness
categorization.

a) The VZ-009 study is an ongoing expanded access program.

b) The datasets provided for the VZ-009 study represent the data available at the cut off
date of September 1, 2011, and are complete for that time period.

c) As discussed in the response to question 17a, a final study report is planned to capture all
data for this study and a more complete dataset is anticipated at the time of final report.

d) New data is being reported to the IND according to expedited and annual reporting
requirements.

e) As data for this study is currently being entered and reviewed, new datasets are not
provided at this time.

2) An examination of the overall adverse event profile for each study is discussed in the study
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3)

reports submitted in the BLA.

a) In addition, adverse events by population are discussed in the Overview of Safety
(Module 2.5.5) and the Summary of Clinical Safety (Module 2.7.4) of the BLA
submission.

b) Adverse reactions captured in the clinical studies are consistent with the profile for
intramuscular immune globulin products.

To address the above FDA points, Cangene will describe the process for assessment of

causality for non serious and serious adverse events in the two studies, and how these were

reported in the BLA.

a) A further breakdown of the adverse events by study will be included, to allow
discussion of observed differences.

b) Cangene medical assessment of causality and seriousness will be discussed. At this
point, a revision of the adverse event database is not planned.

Adverse Event Database for VZ-006 and VVZ-009

1)

2)

3)

Adverse events, in both the VZ-006 and VZ-009 studies, were initially assessed by the

investigator for intensity, causality and seriousness.

a) In both studies, causality was assessed in the case report form based on WHO causality
definitions which were defined in the study protocols.

b) The definitions of definite, probable, possible, conditional, and doubtful (VZ-006) or
unlikely (VZ-009), were similarly defined in each study, with some minor differences
(see Appendix ).

Consistent with Cangene’s current practice, the VZ-009 (version 3.0) study protocol further

defined Cangene’s mapping of WHO causality to ICH relatedness for clinical trials, where a

related event is one where there is a reasonable possibility that the AE was caused by the

product in question.

a) AEs assessed as having a “definite”, “probable”, “possible” or “conditional” association
with the study drug according to the WHO definitions will be reported as related.

i) Whereas, an unrelated adverse event is clearly or most probably caused by other
etiology such as the patient’s underlying condition, therapeutic intervention or
concomitant therapy, or the delay between the administration of the product and the
onset of the AE is incompatible with a causal relation, or the AE started before the
administration of the product.

b) AEs assessed as having an “unlikely” association with the study drug according to the

WHO definitions will be reported as not- related/no relationship.

c) These definitions were used to map the causality to related and unrelated for the \VZ-009
interim study report.

d) The same definitions were applied in retrospect for interpreting adverse event data from
the VZ-006 study, as discussed further below.

e) Overall, a similar approach was taken with both studies.

Study VZ-006 in pregnant women exposed to varicella was a controlled, open label clinical
trial with three treatment arms, an IM commercial VZIG arm, an IM NP-001 (VariZIG)
treatment arm and an IV treatment arm. During the VZ-006 clinical trial, a total of 133
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adverse events were reported.

a) Forty-one events (31%) were reported in the IM VZIG group,

b) 41 events (31%) were reported in the IM NP-001 group and

c) 51 events (38%) were reported in the IV NP-001 group.

d) Breakdown by causality (WHO and ICH) by treatment group is presented in Table 10.

Table 10 VZ-006 Adverse Events Summary by Causality and Treatment Group

Treatment group Number of adverse events reported (% total AEs) Total AEs (N
Definitely | Probably | Possibly | Conditional Doubtful patients)
Related Related Related Related

IM Commercial VZIG 14(34%) | 0(0 %) 2 (5%) 010 %) 25 (61%) 41 (16)

(N=19 patients)

IM NP-001 (VaniZIG) 8 (20%) 0 (0 %) T(17%) | 0(0 %) 26 (63%) 41(15)

(N=19 patients)

IV NP-001 (VaniZIG) 4(8%) 0(0 %) 4(8%) 1(2%) 42 (82%) 51 (16)

(N=22 patients)

Total all treatment 26(20%) | 0 (0%) 13 (10%) [ 1(1%) 93 (70%) 133 (47)

groups
Related AEs (N patients) Unrelated AEs (N patients)

IM Commercial VZIG 16 (12)° 25(10)

(N=19 patients)

IM NP-001 {VariZIG) 15(10)°® 26 (9)

(N=19 patients)

IV NP-001 (VanZIG) 9(5)° 42 (16)

(N=22 patients)

Total all treatment 40 (27) 93 (35)

groups

%9 related adverse events in 9 patients were due to injection site pain. The remaining 7 related adverse events
occurred in 4 patients

® 8 related adverse events in 8 patients were due to injection site pain. The remaining 7 related adverse events
occurred in 5 patients

“3 related adverse events in 3 patients were due to injection site reactions. The remaining & related adverse
events occurred m 3 patients.

Removal of the 20 mjection site reactions, results in 20 (18%) related adverse events and 93 (82%) unrelated
adverse events

e) Inthe VZ-006 study, there were a similar number of related events in both the IM
commercial VZIG and the IM NP-001 (VariZIG) arms. Although distribution of
definitely and possibly related events did vary, all definite and possible events were
mapped to related causality.

4) Study VZ-009 was an open labeled expanded access program to provide VariZIG to
patients at risk of severe complications of varicella, including pregnant women,
immunocompromised or immunosuppressed children and adults, infants (including pre-
term infants, newborns to mothers with varicella shortly before or after birth) and non-
immune healthy adults.

a) In the interim report, a total of 353 adverse events were reported by 96 subjects
(28.5%) prior to the cut-off date of September 1, 2011.

b) As discussed in response to 17 a above, due to both the interim nature of the study
report, and the expanded access program itself, not all data was complete.

c) Additional data collected will be incorporated into the final study report.

d) Breakdown of the interim report adverse event data by causality (WHO and ICH) by
patient group is presented in Table 11.
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Table 11 VZ-009 Adverse Events Summary by Causality and Patient Group

Patient group Number of adverse events reported (% total AEs)” Total AEs (N
Definitely | Probably | Possibly | Conditional | Unlikely | PAtients)
Related Related Related Related

Immunocompromised 4 (2%) 0 (0%) 11 (4%) | 27 (11%) 207 (83%) | 249 (61)

children and adults

(N=159)

Infants (N=103) 0 (0%) 2 (4%) 2(4%) | 0(0%) 52(93%) | 56(23)

Pregnant Women 1 (3%) 2 (5%) 3(8%) 0(0%) 34 (85%) 40 (10)

(N=71)

Healthy Adults (N=4) | 0 (0%) 0 (0%) 1(25%) | 0(0%) 3 (75%) 4(2)

Total all patient groups | 5 (1%) 4 (1%) 17(5%) 27 (8%) 296 (85%) | 349 (96)

(N=337)

Related AEs (N patients)

Unrelated AEs (N patients)

Immunocompromised 42 (10) 207 (53)
children and adults

(N=159)

Infants (N=103) 4(4) 52 (20)
Pregnant Women 6(3) 34(6)
(N=71)

Healthy Adults (N=4) 1(1) 3(1)
Total all patient groups | 53 (20) 296 (80)

(N=337)

* Causality was not assessed by the investigator for 4 adverse events, including diaper dermatitis in an infant, an

underdose in a preterm infant and facial swelling and pruritis in an immunocompromised adult.
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Table 11 VZ-009 Adverse Events Summary by Causality and Patient Group

Patient group Number of adverse events reported (% total AEs)” Total AEs (N
Definitely | Probably | Possibly | Conditional | Unlikely | PAtients)
Related Related Related Related

Immunocompromised 4 (2%) 0 (0%) 11 (4%) | 27 (11%) 207 (83%) | 249 (61)

children and adults

(N=159)

Infants (N=103) 0 (0%) 2 (4%) 2(4%) | 0(0%) 52(93%) | 56(23)

Pregnant Women 1 (3%) 2 (5%) 3(8%) 0(0%) 34 (85%) 40 (10)

(N=71)

Healthy Adults (N=4) | 0 (0%) 0 (0%) 1(25%) | 0(0%) 3 (75%) 4(2)

Total all patient groups | 5 (1%) 4 (1%) 17(5%) 27 (8%) 296 (85%) | 349 (96)

(N=337)

Related AEs (N patients)

Unrelated AEs (N patients)

Immunocompromised 42 (10) 207 (53)
children and adults

(N=159)

Infants (N=103) 4(4) 52 (20)
Pregnant Women 6(3) 34(6)
(N=71)

Healthy Adults (N=4) 1(1) 3(1)
Total all patient groups | 53 (20) 296 (80)

(N=337)

* Causality was not assessed by the investigator for 4 adverse events, including diaper dermatitis in an infant, an

underdose in a preterm infant and facial swelling and pruritis in an immunocompromised adult.
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Table 11 VZ-009 Adverse Events Summary by Causality and Patient Group

Patient group Number of adverse events reported (% total AEs)” Total AEs (N
Definitely | Probably | Possibly | Conditional | Unlikely | PAtients)
Related Related Related Related

Immunocompromised 4 (2%) 0 (0%) 11 (4%) | 27 (11%) 207 (83%) | 249 (61)

children and adults

(N=159)

Infants (N=103) 0 (0%) 2 (4%) 2(4%) | 0(0%) 52(93%) | 56(23)

Pregnant Women 1 (3%) 2 (5%) 3(8%) 0(0%) 34 (85%) 40 (10)

(N=71)

Healthy Adults (N=4) | 0 (0%) 0 (0%) 1(25%) | 0(0%) 3 (75%) 4(2)

Total all patient groups | 5 (1%) 4 (1%) 17(5%) 27 (8%) 296 (85%) | 349 (96)

(N=337)

Related AEs (N patients) Unrelated AEs (N patients)

Immunocompromised 42 (10) 207 (53)
children and adults

(N=159)

Infants (N=103) 4(4) 52 (20)
Pregnant Women 6(3) 34(6)
(N=71)

Healthy Adults (N=4) 1(1) 3(1)
Total all patient groups | 53 (20) 296 (80)

(N=337)
* Causality was not assessed by the investigator for 4 adverse events, including diaper dermatitis in an infant, an
underdose in a preterm infant and facial swelling and pruritis in an immunocompromised adult.

Assessment of Causality for Adverse Events

1) Itis Cangene’s current practice to report and summarize adverse event data based on
investigator assessment of causality in the study report.
a) Cangene is in agreement with the current draft FDA guidance for Industry and
Investigators — Safety Reporting Requirements for INDs and BA/BE Studies (10) stating,
i) “the investigator is knowledgeable about the human subject (e.g., medical history,
concomitant medications), administers the investigational drug, monitors the
subject’s response to the drug, is aware of the subject’s clinical state and thus may be
sensitive to distinctions between events due to the underlying disease process versus
events that may be drug-related, and may have observed the event.”
b) While investigator assessment of causality may be queried during case report form
review, it is not the current practice to provide a separate sponsor assessment of causality
for every non-serious adverse event.

2) While the investigator assessment of causality of adverse events is utilized for the purposes
of tabulating data in the clinical study reports, by current practice,
a) all serious adverse events undergo internal medical assessment by the pharmacovigilance
department.
b) In cases where there is disagreement in causality assessed by the investigator and the
sponsor,
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3)

4)

c)

i) Cangene would expedite a case judged as related by the sponsor but assessed as
unrelated by the investigator,
(1) but for the purposes of reporting, an event considered related by the investigator
would not be downgraded by the sponsor.
Cangene does rely on investigators to make the initial assessment of seriousness and to
report the serious adverse event.

For the VZ-006 study, conducted between September 1996 and April 1999,

a)
b)

c)

d)

Cangene did initially assess relatedness of adverse events for both non-serious and
serious adverse events in the original study report.

As discussed in the VZ-006 addendum report, when the initial VZ-006 clinical study
report was prepared, an assessment of relatedness of the events was made by the
sponsor based on the investigator’s assessment of causation, as captured on the CRF,
and past experience with the study drug.

Whereas the investigator utilized WHO causality (definite, probable, possible,
conditional, doubtful) for causality, the sponsor reassessment utilized related or
unrelated.

This relatedness is captured in the body of the original study report, but is not present in
the datasets.

To remove the potential for bias, the revised summary tables presented in the BLA
submission in the VZ-006 addendum report assign relatedness of events based solely on the
opinion of the investigator.

a)
b)
c)
d)

In the addendum report, if causality was assessed as definite, probable, possible or
conditional, the event was mapped as related to study drug.

When causality was assessed as doubtful, the event was mapped as unrelated to study
drug.

Summary data presented in the addendum report for related and unrelated adverse events
are based on this mapping.

Consideration of investigator assessment and the mapping of causality are consistent
with Cangene’s current practice and reporting in the VVZ-009 interim study report.

Causality Differences in the VZ-006 and the VZ-009 Adverse Events Databases

1) Adiscrepancy in the number of definitely related adverse events has been noted between the
two clinical studies VZ-006 and VVZ-009.

a)

This discrepancy related primarily to the FDA observation regarding injection site

reactions.

1) In particular, there were a large number of injection site reactions captured during the
VZ-006 study, as summarized in Table 12.
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Table 12 Injection Site Reactions by Treatment Group in VZ-006

Adverse event term

Number of Injection Site Reactions by Treatment Group

IM Commerical VZIG
(N=19 patients)

IM NP-001 (VariZlG)
(IN=19 Patients)

IV (VariZIG)

(IN=12 patients

Paimn Injection Site

9

8

0

Injection Site Reaction

0

0

Ecchymosts (at imjection

0

0

2
1

site)

i) Of note, all adverse events of injection site pain were reported at a single clinical
trial site (Dr. Koren, Toronto).

iii) Injection site pain was reported in
(1) 9/15 (60%) patients in the IM Commercial VZIG group and
(2) 8/15 (53%) patients in the IM NP-001 (VariZIG) group at this clinical trial site.

iv) No adverse reactions of injection site pain were reported in the 4 patients in the IM
Commercial VZIG group or the 4 patients enrolled in the IM NP-001 (VariZIG)
group at the three remaining sites.

v) Inthe IV NP-001 (VariZIG) treatment group, there were 2 injection site reactions
(injection site induration and pruritis at injection site) and 1 ecchymaosis (bruising at
the injection site) in the 22 patients enrolled in this group.

vi) In total, injection site reactions account for 19 of the definitely related events and the
single conditionally related event in VZ-006.

2) In contrast to VZ-006, in VZ-009

a)
b)

c)

d)

only two injection site reactions (Injection Site Hematoma and Injection Site Pain) were

reported out of the 337 patients summarized in the interim report.

Similarly, in the pharmacokinetic study VZ-008, there were no reports of injection site

reactions in 35 healthy volunteers administered VariZIG (N=18) or VZIG (N=17)

intramuscularly.

The product label for the previous licensed varicella immune globulin (VZIG) reported

that adverse drug reactions related to discomfort at the injection site (pain, redness, or

swelling at the injection site) occurred in approximately 1 in 100 patients (11).

This incidence is similar to that observed for other intramuscular immune globulin

products.

i) For example, in clinical trials for Rhophylac, Rho(D) Immune Globulin (Human), in
447 Rho(D)-negative pregnant women administered either intravenous or
intramuscular Rhophylac, injection site reactions occurred in 0.5% of study
participants (12).

ii) In clinical trials for HepaGam B, Hepatitis B Immune Globulin (Human), in newborn
infants (N=253) or adults (N=42) exposed to hepatitis B and treated with an
intramuscular injection of HepaGam B, only 1 injection site reaction, induration of
the right and left thighs in a newborn infant was observed (13).

iii) While injection site reactions are expected for intramuscularly administered immune
globulin products, the rates observed in the VZ-009 study are consistent with that
reported for other IM immune globulin products.

iv) This data suggests that the large number of injection site reactions reported in VZ-
006 may have been related to practices at a single investigational site.
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3) While Cangene is not suggesting that the injection site reactions in VZ-006 should be
disregarded,

4)

a)

if the data is examined without injection site reactions,

i) not only does the percentage of related adverse events decrease,

ii) but the percentage of unrelated adverse events in the VZ-006 study,

i) increases to 82%,
(1) which is more in line with VZ-009 data (see Table 10 footer).

iv) As Cangene considers all adverse events with definite, probable and possible
causality to be related, minor differences in investigator assessment of these
causalities are not further discussed.

However, there were a large number of conditionally related adverse events reported in the
VZ-009 study.

a)
b)

These differences may have been related to differences in definition of conditional or it
could be a result of individual investigator assessment.

The VZ-006 study defined conditional as “A reaction that follows a reasonable temporal
sequence in relation to the administration of the drug; that does not follow a known
response pattern to the suspected drug; but could not be reasonably explained by the
known characteristics of the subject’s clinical status.”

The VZ-009 study defined conditional as “A clinical event, including laboratory test
abnormality, reported as an adverse reaction, about which more data is essential for a
proper assessment or the additional data are under examination” (Appendix I).

5) Asingle adverse event in the VZ-006 study was classified as conditional.

6)

a)

b)

A pregnant woman randomized to receive intravenous VariZIG (NP-001) had injection

site induration, starting on the day of study drug administration.

i) This event was classified as conditional by the investigator. ,

In the original study VZ-006 study report, Cangene assessed this event as unrelated.

i) However, a more conservative assessment would be to consider the injection site
reaction as related.

In the VZ-009 study,

a)

the 27 adverse events classified as conditionally related to VariZIG occurred in two
patients.
i) For one patient, VM-00031, a 5 year old immunocompromised child with acute
lymphocytic leukemia,
(1) a serious adverse event of neutropenia was captured in the case report form as
conditionally related (SAE Case VZ009-00031
(2) In the SAE database, clarification was provided by the investigator that the event
was considered unlikely related to VariZIG and due to chemotherapy.
(3) The seriousness of the event was assessed as medically significant.
(4) As the case report form recorded conditional causality,
(@) the clinical trial adverse event data includes this case of neutropenia to be
related.
(b) This case may be further queried for reconciliation in the final study report.
(5) However, as an isolated case, this related neutropenia does not have a large
impact on the overall safety data for the drug product.
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(6) In addition, a more plausible reason for the neutropenia has been provided in the
case narrative in the interim study report.

(7) As the study population included immunocompromised patients, a total of 11
events of neutropenia in 10 subjects were captured in the VZ-009 study. All other
cases of neutropenia had an unlikely causation (unrelated to study drug).

il) In asecond patient in the VZ-009 study, VM-00059, a 3 year old
immunocompromised child with neuroblastoma and bone marrow failure,

(1) the investigator captured 26 lab abnormalities as adverse events with a
conditional relationship to the study drug.

(2) This subject received VariZIG on May 26, 2006 and events of haemoglobin
decreased (3 events), hyponatraemia (2 events), hyperglycaemia (6 events),
aspartate aminotransferase increased (3 events), hypocalcaemia (3 events),
hypokalaemia (3 events), white blood cells decreased (2 events), platelet count
decreased (3 events) and hypomagnesaemia (1 event) between May 26, 2006 and
July 3, 2006.

(3) These events were reviewed by Cangene pharmacovigilance after corresponding
with the investigator and a memo in the case report form suggests that the events
are more likely related to concomitant therapy with concomitant chemotherapy
treatment, etoposide and cisplatin.

(@) Although this is a more likely causality, the adverse events with causality of
conditional are captured as related.

(4) Overall, these conditionally related lab abnormalities are isolated to a single
patient and do not have a large impact on the safety profile of VariZIG.

b) Other lab abnormalities, including 17 investigations in 8 patients and 31 metabolism and
nutrition disorders in 13 patients, were captured as adverse events in the VZ-009 interim
clinical study report and had an unlikely causation (unrelated to study drug).

7) Over all, the adverse reactions captured in the clinical studies are consistent with the profile

for intramuscular immune globulin products.

a) The most common adverse reactions were injection site pain, headache, chills, fatigue
and rash.

b) Less common adverse reactions expected for an immune globulin product were reported
including nausea, arthralgia and myalgia.

c) Asingle case of serum sickness is discussed further in question the response to question
20.

Seriousness Categorization

1) Cangene does rely on the investigators to report serious adverse events, through both
expedited reporting and on the case report form.

a) Both studies utilized similar reporting criteria for determining whether an adverse event
was serious.

b) Differences in the number of serious adverse events in the two studies relate primarily to
the differences in the study populations, as VZ-009 included immunocompromised
patients, infants and preterm infants, healthy adults and pregnant women, while \VZ-006
was limited to pregnant women.

2) InVZ-006, out of 60 pregnant women,
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a) 4 serious adverse events were reported in 4 patients, specifically
i) two spontaneous abortions,
il) a therapeutic abortion and
iii) an asthma exacerbation.

b) All serious adverse events were assessed as having doubtful causality by the
investigator and as not related to the study drug by the sponsor in the original VZ-006
study report.

3) InVZ-009, out of 71 pregnant women,

a) two serious adverse events were reported in two patients,
1) apremature separation of the placenta and
ii) a congenital anomaly.

b) In both cases the investigator and Cangene assessed these events as unrelated to
VariZIG.

¢) As VZ-009 is an ongoing expanded access program,

i) additional serious adverse events will be captured in the final study report.
4) 1tis Cangene’s current practice to provide an internal medical assessment of all serious
adverse events.

a) The interim clinical study report for VZ-009 did not include the company’s medical
assessment.

b) Two tables with serious adverse event narratives from the interim clinical study report
are appended (Appendix I1), to include Cangene’s medical assessment of each case.

c) Overall, the Cangene assessment is in agreement with the investigator assessment of
seriousness and relatedness or causality

Summary
1) In summary, Cangene provided complete adverse event databases for the VariZIG studies in
the BLA up to and including the data lock for VZ-009.

a) Similar definitions were used to map the causality to related and unrelated for the VZ-
009 interim study report and applied in retrospect for interpreting adverse event data
from the VZ-006 study addendum.

b) Similarly, Cangene applied the same approach for including the Investigator’s
assessment for seriousness and causality, as per FDA guideline.

2) Therefore, Cangene considered similar assessment procedures to be followed in general

for both studies.
a) However, in the case of ‘Definitely Related’ categorization for VZ-006 having a higher
reporting frequency,

i) this has been attributed to the 19 injection site reactions reported by a single site,
discussed in further detailed above,

(1) which is not consistent with the reporting from other sites.

i) This apparent discrepancy is therefore considered to have been related to practices
at a single investigational site and does not represent a difference in interpretation
of the safety database across studies in general.

b) The differences in the causality and seriousness interpretations highlighted by the FDA
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are explained in further detail in this response.
c) The existing datasets are not provided in this response, Cangene has not needed to add
or change data in the BLA adverse event database to address these points.
Reviewer’s Comment: The responses is acceptable. The applicant acknowledges that the
databases for VZ-009 are not analyzable for demonstration of safety or efficacy. The
applicant intends to update the VVZ-009 database and submit reports with due diligence.

18. Please submit the 95% confidence intervals for the infection rates observed in study
VZ-006 for stratum 1 (1-4 days since exposure) and for stratum 2 (5-14 days since
exposure).

Cangene Response:

1) The infection rates and corresponding 95% confidence intervals were calculated using the
exact binomial distribution for each stratum.
a) In addition, a two-sided Fisher’s exact test was performed to test the null hypothesis that
there is no difference between the two strata. The results are provided in the table below:

Table 13 Infection Rates and 95% Confidence Interval Observed in Study VZ-006 for the Two Strata

Stratum” Infection Rate 95% Confidence p—mlue"
Interval

1 -4 days 0.3529 (12/34) (0.1975,0.5351) 0.7798

5—14 days 0.3043 (7/23) (0.1321, 0.5292)

* All treatment groups (IM VanZIG, IV VariZIG. and IM VZIG) are included in the analysis.
¥ Fisher's exact test.

2) Based on the above results, there does not appear to be a statistically significant difference
in the rate of varicella infections observed in patients treated within 4 days of exposure
compared to patients treated between 5 and 14 days of exposure to VZV.

Reviewer’s Comment: The response is acceptable. Other analyses of the outcomes in VZ-006
are discussed in this review.
PVP

19. You list 'signal detection’ as a planned action (e.g., in the context of potential risks
such as hypersensitivity reactions) in your pharmacovigilance plan. Can you please
clarify/elaborate on your specific signal detection methods?

Cangene Response:
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1)

2)

3)

4)

As part of the Pharmacovigilance Plan (PVP) for Varicella Zoster Immune Globulin
(Human) (VariZIG) Cangene intends on employing traditional methods for the detection of
safety signals related to VariZIG exposure in patients receiving the product for the
following indications:

e Intramuscular (IM) or Intravenous (1) administration for the prevention or reduction
in severity of maternal infections within 4 days of exposure to the Varicella Zoster
Virus (VZV) (approved in Canada only)

e Post-exposure prophylaxis (IM administration proposed in US) in high
risk individuals including:

Immunocompromised children and adults,
Newborns of mothers with varicella shortly before or after delivery,
Premature infants,

Infants less than one year of age,

© 0 0 0 O

Adults without evidence of immunity, and
O Pregnant women.

Signal detection activities will be performed on a quarterly basis and will include traditional

methods such as

a) reviews of individual case safety report (ICSRs),

b) case series reviews, and

c) analyses of individual AE reporting frequencies (RFs) for any unusual or striking
features that may be interpreted as a signal.

At this time, Cangene does not anticipate the need to employ complex statistical methods for

signal detection.

a) Such methods are typically used to evaluate large datasets.

b) Based on case information received since March 2006,

i) Cangene does not expect a large number of cases (large dataset) for evaluation at this
time;

ii) between March 2006 (approval in Canada) and 17 January 2012 (end of the last
Periodic Safety Update reporting period),

(1) Cangene did not receive any post-marketing cases reporting adverse events (AES)
involving VariZIG.

iii) In addition, Cangene received a total of 41 new serious AE reports involving
VariZIG since March 2006 through clinical trial VZ-009 entitled *Safety and
Efficacy of Varicella Zoster Immune Globulin (Human) (VariZIG) in Patients at-Risk
of Varicella Infection.

As part of Cangene’s signal detection activities, the following cases involving VariZIG
received by Cangene will be evaluated:

e  Cases reporting new serious unexpected/unlisted AEs,

e  Cases reporting new non-serious unexpected/unlisted AEs,
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5)

6)

7)

Cases reporting the occurrence of serious events thought to be extremely rare in the
general population;

Cases reporting a possible lack of efficacy,
Fatal cases,

Cases reporting an abnormal/unexpected outcome in the fetus following use of VariZIG
in pregnant women,

Cases reporting off-label use of VariZIG including,

Cases reporting a medication error with VariZIG,

Reviews of ICSRs and case series will focus on the evaluation of

(1) designated medical events (DMES) such as AEs which are rare, serious and
have a pharmacological class-attributable risk (i.e. risks associated with
immunoglobulin products),

(2) targeted medical events (TMESs) that are associated with immunoglobulin
products (i.e. thrombotic events, coagulation disorders, hypersensitivity etc.),
and/or

(3) the patient populations requiring treatment with VariZIG.

a) In addition, the following will also be considered/evaluated as part of Cangene’s
signal detection activities:
¢ Identification of a previously unrecognized at-risk population (e.g., populations
with specific racial or genetic predispositions or co-morbidities),
e Confusion about a product’s name, labeling, packaging or use,
e New pre-clinical safety findings of human relevance,
e Other concerns identified by the Health Authorities,
e An apparent increase in the severity and frequency of an expected/listed event.
Analyses of case information will include mapping signals according to
a) System Organ Class (SOC),
b) AE preferred term (PT),
c) age and/or range,
d) gender,
e) country (as a surrogate for race),
f)  VariZIG dose administered,
g) time to onset, treatment and
h) AE duration, outcome,
i)  cause of death,
j)  concomitant medications and
k) co-morbid conditions (relevant medical history).
If three or more case reports involve the onset of a given AE following exposure to
VariZIG,
a) the signal will be considered validated (signal validation) and
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b) Clinical judgement will be used to evaluate clinical relevance of the signal.
i) Clinical relevance may include
(1) strength of evidence for a causal effect,
(2) severity of the reaction and
(3) its outcome,
(4) novelty of the reaction (e.g. new or serious),
(5) clinical context,
(6) possible drug-drug reactions.
¢) Inthe event that a given AE is considered clinically relevant (validated),
i) it will be considered as a potential signal requiring further evaluation including:

e An evaluation of the signal for public health impact,

e Assessment of the signal including determining its reporting frequency
and determining whether the signal represents a potential or identified
risk.

8) Asafety signal will then be classified as

a) high, medium or low priority and

b) managed according to internal Cangene procedures including
i) updating product information (i.e. labelling) and
il) the development of risk mitigation strategies where applicable.

c) Signals that are considered as identified risks and may impact public health will be
classified as high priority and will require the development of risk mitigation strategies.

d) Signals identified as potential risks that may impact public health will be classified
medium priority.
i) For such signals, additional risk characterization activities may be considered based

on clinical relevance.

e) Signals that do not constitute a public health risk will be considered low priority and will

be monitored for clinical relevance.

Reviewer’s Comment: Item 19 was submitted by the pharmacovigilance reviewer, David
Menschik, M.D. (See the pharmcovigilance review).

20. Subject VM-00995 is a 14 year old female with T-cell acute lymphoblastic anemia in
consolidation who received 625 1U VariZlG on June 11, 2011, and on June 16, 2011,
experienced extreme fatigue with a hematocrit of 20% accompanied by pain and swelling in
her left wrist, right elbow, and both hip joints. The following day she was hospitalized. She
became febrile, and a chest x-ray showed “showed new medial retrocardiac
opacity/infiltrate, not well-seen on lateral view, possibly representing atelectasis, infection or
Mycoplasma pneumonia.” An infectious disease work-up was negative. After receiving one
packed red blood cell transfusion, she was discharged on June 18, 2011. The investigator
recorded 13 non-serious adverse events for this subject, and one serious adverse event,
“serum sickness”, judged to be severe and related to the VariZIG administration. “Arthritis”
on day 12 after VariZIG administration was judged to be “possibly” related, and the
remaining adverse events were all judged to be “unlikely” to be related. The following table
shows these 14 adverse events by day after VariZIG administration:
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Day after last
MED TERM administration
Leukopenia 2
Neuropathy Peripheral 2
Neutropenia 2
Anaemia S
Activated Partial
Thromboplastin Time
Prolonged 6
Serum Sickness 6
Weight Increased 9
Anaemia 10
Neutropenia 11
Anrthritis 12
Hypomagnesaemia 16
Alanine Aminotransferase
Increased 24
Hyperphosphataemia 24
Thrombocytopenia 27

The adverse event “serum sickness” is not a common adverse event after
administration of a human immune globulin product, such as VariZIG.

Please submit additional information on subject VM-00995 that explains why you conclude
that each of the reported “unlikely related” adverse events are not related to the
administration of VariZIG. In particular, what information supports the conclusion that the
prolonged activated partial thromboplastin time on day 6 is unrelated to VariZIG
administration?

Cangene Response:

1) As requested, Cangene is providing additional information on subject VM-00995/hs)
(Cangene Case US 145211) from clinical trial VZ-009 “Safety and Efficacy of Varicella
Zoster Immune Globulin (Human) (VariZIG™) in Patients At-Risk of Varicella Infection”.
a) A case summary is provided below.

b) Since the case was considered serious and related to VariZIG exposure,

i) the case was submitted on 28 June 2011 as a 15-day expedited report to the
Regulatory Health Authorities (RHAS) according to ICH E2A.

c) Case US-145211 involves a 14 year-old female subject with a history of T-cell acute
lymphoblastic leukemia (T-cell ALL) and asthma who was diagnosed with serum
sickness associated with VariZIG exposure with symptoms initially being described as
polyarthritis and fever.

d) Additional AEs reported for this subject include
1) leukopenia,
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il) peripheral neuropathy;,

iii) neutropenia,

IV) anaemia,

v) prolonged activated partial promboplastin time,
vi) increase weight,

vii) hypomagnesaemia,

viii)  increase alanine aminotransferase,

iX) hyperphophataemia and

X) thrombocytopenia.

2) All AEs experienced by this subject were reported by the investigator on the Case Report

3)

4)

5)

Form (CRF) provided as part of clinical trial VZ-009.

a) Although causality assessments for non-serious AEs are not required by clinical trial
investigators (as outlined in the “Guidance for Industry and Investigators: Safety
Reporting Requirements for INDs and BA/BE Studies. September 2010”),

i) the investigator did provide assessments for all serious and non-serious AEs reported
for this subject.

b) While serum sickness was considered serious and related to VariZIG exposure,

i) all non-serious AEs were considered to be unlikely related (not related).

It should be noted that investigator causality assessments for AEs reported in clinical trial
subjects are critically important as the investigators are better able to assess the clinical
relevance of the reported AE based on participant medical histories, clinical laboratory
findings, concomitant disease and/or medications, as well as an overall clinical picture of the
subject at the time of AE onset.

a) As aresult, we assume that the causality assessments of “unrelated” assigned by the
investigator to AEs leukopenia, peripheral neuropathy, neutropenia, anaemia, prolonged
activated partial promboplastin time (aPTT), increased weight, hypomagnesaemia,
increased alanine aminotransferase (ALT), hyperphophataemia and thrombocytopenia
are based on sound clinical judgment that has taken into account the subject’s medical
condition and the potential for a causal relationship to concomitant diseases and/or other
medical treatments (concomitant) received at the time of VariZIG exposure.

Based on a review of the case information provided for this subject, the subject’s T-cell ALL,

as well as other underlying medical conditions may have contributed to the onset of those

AEs assessed by the clinical trial investigator as “unlikely unrelated” to VariZIG exposure.

a) In addition the subject was receiving concomitant medications for a variety of medical
conditions at the time of VariZIG dosing.

b) It is possible that the medications may have contributed to the onset of specific AESs in
this subject.

c) Areview of the subject’s medical history indicates that the the subject received
mercaptopurine, cytarabine and methotrexate for the treatment of her T-cell ALL.

The subject also received sulfamethooxazole/trimethoprim for the prevention of pneumonia

and Lovenox (enoxaparin) for deep vein thrombosis (DVT).

a) In addition, the subject was receiving loratidine, prednisone and diphenhydramine for
allergies including seasonal allergies, and docusate and polyethylene glycol for
constipation concomitantly.
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6)

7)

8)

b) Additional concomitant medications include allopurinal, ondansetron, oxycodone,
vancomycin, heparin flush, morphine, and normal saline bolus.

c) Therefore, an association between the onset of the non-serious AEs reported for this
subject and concomitant disease and/or medications cannot be ruled out.

A review of the subject’s medical history suggests that the onset of leukopenia, neutropenia,
anemia and thrombocytopenia in this subject is likely due to the direct effect of
chemotherapy received for her T-cell ALL.

a) The subject began treatment on 17 May 2011 with nelaribine, followed by Cytoxan on
24 May 2011 and weekly vincristine administration (previous cycle before VariZIG: 13
June 2011).

b) As it is well known that chemotherapy depresses the hematopoietic system,

1) itisexpected that the chemotherapeutic treatments administered to this subject
would play a role in the onset of said AEs.

i) While anemia, leukopenia and thrombocytopenia have been reported following
administration of vincristine,

(1) the use of other chemotherapeutic agents such as Cytoxan, nelaribine and
mercaptopurine used in this subject may have also contributed to the
development of anemia, leukopenia and thrombocytopenia.

c) The AEs anemia and neutropenia have been reported twice in this subject: Day 2 and
again on Days 10 and 11 following VariZIG administration.

i)  While chemotherapeutic products such as vincristine and Cytoxan are administered
to patients in one week cycles, mercaptopurine is administered daily for several
weeks.

i) Based on the dosing regimens of the chemotherapeutic medications administered to
this subject at the time of VariZIG exposure
(1) it is expected that specific AEs, namely anemia and neutropenia, are likely to be

reported more than once.

In addition, neuromuscular effects have been reported with Vincritine use in patients with

ALL,;

a) with peripheral neuropathy being the most frequently reported manifestation.

b) The peripheral neuropathy reported in this subject was manifested by numbness in the
fingertips and may be related to vincristine administration rather than VariZIG exposure.

c) Note, the subject was already being monitored for mild vincristine neuropathy at the
time of VariZIG administration.

The reported AE hypomagnesemia is an electrolyte disturbance in which there is an
abnormally low level of magnesium in the blood and is usually caused by a variety of
conditions including

1) inadequate intake of magnesium,

ii) chronic diarrhea,

iii) malabsorption,

iv) alcoholism,

V) chronic stress,

vi) loss of magnesium due to diuretics or

vii)the redistribution of magnesium within the body due to steroids,

viii)  volume overload or
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a)
b)

iX) increased carbohydrate infusions including hyperglycemia.

At the time of VariZIG administration, this subject experienced steroid induced
hyperglycemia which would have contributed to the onset of hypomagnesemia.

In addition, the increase in weight reported for this subject may have been the result of
fluid overload rather than VariZIG administration.

9) The reported hyperphosphatemia is an electrolyte disturbance in which there is an
abnormally elevated level of phosphate in the blood.

a)
b)

c)

d)

At the time of VariZIG administration, the subject was receiving cytotoxic therapy that
causes by cell lysis and may have contributed to the onset of hyperphosphatemia.

The subject was also receiving Vancomycin and allupurinol for prophylaxis of infection
and chemotherapeutic effects, respectively.

While nephrotoxic medications such as Vancomycin may impact renal function and
impair phosphate elimination, allopurinol increases the production of xanthine which
can lead to elevated blood phosphate levels.

In this subject both medications likely contributed to the increase in blood phosphate
levels rather than VariZIG.

10) The increase in ALT levels observed in this subject following VariZIG exposure may be
due to normal fluctuations in levels over the course of the day.

a)

b)

c)

While testing ALT levels is routine for the diagnostic evaluation of hepatocecullar
injury,

i) there are other causes including chemotherapy.

The ALT increase without other abnormal liver enzymes levels or other liver function
tests (Alk Phos 94 U/L, total bilirubin 0.9 mg/dL) is considered insignificant.

This abnormal laboratory value reported at day 24 following VariZIG exposure was
borderline, thus the relationship to VariZIG is unlikely.

11) At the time of VariZIG administration, the subject was receiving Lovenox for the treatment
of DVT (confirmed as thrombus from right mid-femoral vein of thigh to proximal/mid
posterior tibial and peroneal veins by ultrasound).

a)
b)

c)
d)

€)

f)

On 16 June 2011 the subject’s platelet count was 30 k/mm3.

Because the subject was already thrombocytopenic, the benefit/risk of using Lovenox
was evaluated as the medicinal product would likely lead to prolonged coagulation.
In addition, heparin was administered to this subject to flush a catheter line the same
day the test was done.

Both Lovenox and heparin are known to interfere with the coagulation system and may
have contributed to the prolonged aPTT observed in this subject six days following
VariZIG exposure.

In addition, elevated aPTT levels associated with just below normal PT levels (12.3
sec; with normal levels at 12.5 sec) and a normal International Normalization Ratio
(INR) could be an incidental finding.

Thus the prolonged aPTT observed is not likely related to VariZIG exposure.

Reviewer’s Comment: The response is acceptable.

21. Subject VM-00301 is a 37 year old immunocompromised female with a history of lupus
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erythematosus, with a biliary stent for an unknown reason and chronic abdominal

pain. Eight (8) days after receiving 625 1U VariZIG she became febrile with acute
abdominal pain, arthralgia, weakness and loss of appetite. She did not develop varicella,
and a lupus flare was ruled out. The investigator considered these events to be significantly
disabling, but not related to VariZIG.

Please submit additional information on subject VM-301 that explains why you conclude
that the serious adverse events “abdominal pain,” “arthralgia,” asthenia,” *“decreased
appetite,” “fatigue,” and “pyrexia,” — all recorded as occurring on day 8 after
administration of VariZIG — were unrelated to VariZIG administration.

Cangene Response:

1) As requested, Cangene is providing additional information on subject VM-00301/b(6)
(Cangene Case VZ009 _00017) from clinical trial VZ-009 “Safety and Efficacy of Varicella
Zoster Immune Globulin (Human) (VariZIG™) in Patients At-Risk of Varicella Infection”.
a) A case summary is provided below.

b) The case was not reported to the Regulatory Health Authorities (RHAS)
1) as it did not meet the ICHE2A criteria for expedited reporting;
(1) the case was considered serious BUT unrelated to VariZIG exposure.

2) The case involves a 37 year old female patient with a history of lupus, chronic abdominal
pain associated with a biliary stent.

a) She was enrolled in clinical trial VZ-009 after she was exposed to her child's varicella.
b) Following administration of a single 625 1U intramuscular (IM) dose of VariZIG™ (lot
00405011 expiry date October 2008) on 23 April 2007,
i) the patient experienced
(1) fever,
(2) acute abdominal pain,
(3) weakness,
(4) arthralgia and
(5) decreased appetite
il) eight days post-administration.
c) The subject’s liver enzymes were reported as elevated,;
i) asimilar event was reported in the subject’s past medical history and was considered
related to her biliary stent.

3) While the subject was not hospitalized, the investigator did consider the reported AEs as
severe and significantly disabling/incapacitating such that the subject required assistance
from her family with activities of daily living (ADL).

a) Causality was reported by the investigator as unlikely related VariZIG exposure.

4) While a temporal relationship appears to exist between the onset of the reported events
and the administration of VariZIG exposure administration,
a) the onset of fever and arthralgia occurred 10 days following VariZIG administration.
b) Since most delayed allergic reactions occur within 7 days of immunoglobulin
administration,
1) the AEs of fever and arthralgia could not be due to a delayed allergic reaction.
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5)

6)

7)

8)

i) In addition, these AEs are not typically associated with such reactions.

Areview of the case information suggests that there are other contributing factors that may
be responsible for the onset of the reported AEs in this subject.
a) The subject’s previous history of a biliary stent and chronic abdominal pain

i) may be associated to the reported AEs of fatigue and poor appetite, and

i) may have had an impact on the subject’s ADL.

Patients with systemic lupus erythematosus (SLE) often develop arthralgia and sometimes
arthritis as part of the condition.
a) Fever, although multifactorial, is also a typical symptom of SLE.

i) Therefore, the subject’s underlying SLE may provide a more plausible explanation
for the reported AEs of arthralgia and fever than an immune response to VariZIG
exposure.

b) While the Investigator did not think it was lupus flare up,

i) this possibility cannot be ruled out.

c) In addition, the subject had an elevated sedimentation rate and an increase in C reactive
protein levels.

1) These clinical laboratory findings suggest an inflammatory response or infection
supporting the conclusion that the reported AEs may be associated with SLE rather
than an immune response to VariZIG exposure.

Based on this review Cangene agrees with the Investigator’s causality assessment of the

reported AEs;

a) the onset of fever, abdominal pain, decreased appetite, arthralgia and fatigue were
unlikely related to VariZIG exposure in this case.

The corresponding Medwatch report is provided in Appendix I11.

Reviewer’s Comment: The response is acceptable.

22. The INDICATIONS AND USAGE section of the proposed package insert includes the
following statement:

Administer VariZIG as soon as possible following varicella zoster virus (VZV) exposure,
ideally within 96 hours for greatest effectiveness, but not later than 10 days after VZV
exposure.

Please submit the clinical data, and the considerations, that support the advice to give
Varizig beyond the 96 hour time point.

Cangene Response

1)

Clinical data on administration of VariZIG beyond the 96 hour (4 day) time point is derived
from the clinical trial VZ-006.
a) In this study, VZV non-immune pregnant women were randomized to receive 625 U of
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VariZIG IM, VariZIG IV or commercial VZIG 1M, following exposure to VZV.
b) The pregnant women were stratified into two groups depending on the timing of VZV
exposure;
i) 1-4 days since exposure (n=34) and
i) 5-14 days since exposure (n=23).
c) Of the women stratified to the 5-14 days since exposure group,
i) only 2 of 23 were greater than 10 days from varicella exposure.
i) Table 14 presents a summary of each stratum by treatment group and varicella
outcome.

Table 14 Characteristics of Subject Strata in Study VZ-006

No. of
Strata Treatment \?v?r%gﬁnti\at
(Time since VZV | (No. of developed
exposure) subjects) evelope
varicella
posttreatment
VariZIG IM 5
(n=11)
VariZIG IV 2
Stratum 1 (n=12) (3)
(1-4 days) VZIG IM 5
(n=11) (6)
Total, n=34 (ﬁ)
VariZIG IM 1
(n=6)
VariZIG IV 3
Stratum 2 (n=9) (4)
(5-14 days) VZIG IM 3
(n=8) (4)
7
Total, n=23 (9)

Reviewer’s comment: The blue font numbers in parentheses show the
numbers if subjects with presumed subclinical VZ infections are included.
Subclinical VZ infection is assumed in the absence of Clinical Varicella
(defined as presence of VZ skin lesions or CIS positive scores), but with
greater than 100-fold increase in anti-VZ titer at “Closeout” (day 42)
compared to baseline (day 0). These subjects with presumed subclinical VZ
infections are —b(6)- VariZIG IV stratum 1; -b(6)- VZIG IM stratum 1; —b(6)-
VariZIG 1V stratum 2; and —-b(6)- VZIG IM stratum 2.

2) The rate of varicella infection was
a) 35.29% (12/34) and 30.43% (7/23) in stratum 1 and stratum 2, respectively.
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b) As presented in the response to question 18,
i) the difference in incidence of varicella between the two strata is not statistically

significant Table 13.
(1) However, a review of the safety data collected over the course of study VZ-006

demonstrated that
(a) those subjects receiving treatment within 1-4 days of VZV exposure had

milder symptoms as compared to those who were exposed 5-14 days prior

to treatment,
(i) which may translate in a reduction of infection severity and therefore a

better clinical outcome.

3) In addition to the Cangene data, other studies with varicella zoster immune globulin-treated

pregnant women demonstrated that

a) the rates of varicella infection were similar between pregnant women treated
i) within 3 days and
il) within 4-10 days [ref. 14; Enders & Miller (2000)].

b) In particular, results presented by Enders and Miller showing the outcome of varicella
exposure in 212 seronegative pregnant women treated with varicella zoster immune
globulin are reproduced below (Table 15).

Table 15 Varicella Zoster Immune Globulin Efficacy Data presented in Enders and
Outcome
VZIG administration following | Total _ _ Subclinical Modified /
days after exposure n | Noinfection | . o i normal
varicella
n % n % n %
1-2-3 days 153 | 83 54) | 7 (5) 63 (42)
4-5 days 46 27 59 | 1 2 18 (39)
6-10 days 13 4 (31) | 3 (23) | 6 (46)
Total 212 144 (54) | 11 (5) 87 (42)

Reviewer’s Comment: Blue background added by the reviewer (C.M.) to emphasize the small
sample size on which the applicant’s conclusion is based.
c) Inaddition, Miller et al cite similar data in pregnant women as well as a study using
BPL varicella zoster immune globulin in immunosuppressed household contacts.
i) The clinical attack rate of varicella in the immunosuppressed patients was found to
be 54%
(1) compared to an expected rate of 90% varicella [ref. 15; Miller et al. (1993)].
i) The authors concluded that VZIG can attenutate varicella infection up to 10 days
after exposure.
Reviewer’s Comment: The following is Table 5 of Miller et al. (1993):

Table 5 Outcome in 44 seronegative pregnant women given 1000 mg of VZIG

within 10 days of close contact with chickenpox
Interval between contact
and giving VZIG
Up to 3 days | 4-10 days
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Outcome No. (%) No. (%)

Not infected 6 (29) 6 (26)

Asymptomatlc 5 (24) 6 (26)

infection

Mild chickenpox 6 8

Severe (48) (48)
. 4 3

chickenpox

Total 21 23

Reviewer’s Comment (continued): This study was smaller than Cangene’s VZ-006 study, but
unlike study VZ-006, it included subjects with subclinical infection (denoted “asymptomatic
infection”). It differs from VVZ-006 by grouping day 4 subjects with the late treatment group;
study VZ-006 grouped day 4 subjects into stratum 1 (days 1-4). The extent of exposure for
Table 5 cannot be discerned; but if the study included subjects with less than 24 hours exposure,
then it is reasonable to assume that some exposures were minimal and should be excluded from
the analysis (as shown in this review of study VZ-006). If subjects with minimal contact are
excluded from the analysis, the denominators in this small study decrease, and the observed
attack rates increase (as shown in this review of study VZ-006). In this case, the question of the
clinical benefit of VZIG administration remains open.

d) These studies appear to be the basis for EMA core labeling recommendations on
varicella zoster immune globulin use which are “as soon as possible” after exposure,
“ideally within 3 days but within 10 days maximum” (16) (EMA — Core SPC for human
Varicella immunoglobulin for intramuscular use, 2005).

4) Although initially designed for VariZIG treatment within 96 hours of exposure,

a) study VZ-009 study protocol was revised (February 2011) to allow inclusion of subjects
who had been exposed to VZV up to 10 days prior to VariZIG administration.

b) Out of 297 subjects included in interim efficacy analysis,

1) only nine subjects with VariZIG treatment up to 10 days from VZV exposure were
identified in the interim VZ-009 dataset.
(1) Of these 9 subjects with VariZIG administration up to 10 days from VZV
exposure,
(a) only one subject developed clinical varicella.
c) An additional six individuals were administered VariZIG greater than 96 hours after
VZV exposure under emergency use IND.
i) From data supplied to Cangene,
(1) none of the individuals developed clinical varicella.
i) These individuals would have been eligible for study VZ-009,
(1) but at the time of subject enrollment, the VZ-009 protocol stipulated VariZIG
administration within the 96 hour time point.

d) A larger sample size of subjects treated between 5-10 days post-exposure is anticipated
for the final study report.

5) Overall, the recommendation to administer VariZIG beyond the 96 hour time point is based
primarily on

a) clinical data from study VVZ-006.

b) Limited data from the interim report for study VZ-009 and emergency use IND cases as

Page A-221



well as other historical studies provide additional support.,

c) Cangene proposes that VariZIG be administered as soon as possible following VZV
exposure, ideally within 96 hours for greatest effectiveness,
i) but not later than 10 days after VZV exposure.
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1      EXECUTIVE SUMMARY

 MACROBUTTON  nil Insert text here 

1. Executive Summary

Cangene Corporation has submitted BLA STN125430 for their Varicella Immune Globulin (Human) (VariZIG®) product.  The sought indication from the submitted package insert is as follows:


 MACROBUTTON  nil Insert text here 

Cangene Corporation has submitted BLA STN125430 for their Varicella Immune Globulin (Human) (VariZIG®) product.  The sought indication from the submitted package insert is as follows:


VariZIG is a Varicella Zoster Immune Globulin (Human) indicated for post-exposure prophylaxis in high risk individuals. 


High risk groups include:


· immunocompromised children and adults,


· newborns of mothers with varicella shortly before or after delivery, 


· premature infants,


· infants less than one year of age, 


· adults without evidence of immunity, 

· pregnant women. 


VariZIG administration is intended to prevent or reduce the severity of varicella.

The Pediatric Research Equity Act (PREA) does not apply because the product has Orphan Designation.


STN125430/0 has been granted Priority Review, with an Action Due date of December 29, 2012.

Product Description


VariZIG® is manufactured from pooled plasma collected from individuals who have high serum titers reactive against varicella virus in a varicella ---b(4)----------------------------------.  The manufacturing process includes solvent-detergent virus inactivation and nanofiltration steps that have been validated for viral removal/inactivation.  The product is supplied as a lyophilized powder with a –b(4)-- diluent for reconstitution. VariZIG is available in a single-use vial of 125 IU. VariZIG is accompanied by a vial of 8.5 mL of Sterile Diluent used for reconstitution. Each vial of VariZIG is reconstituted with 1.25 mL of sterile diluent.


Table of Clinical Studies


Cangene conducted the following clinical studies to support licensure:


		Study

		Purpose of Study



		VZ-001

		· to assess safety of VariZIG.

N = 10



		VZ-003

		· to provide evidence of effectiveness of intravenous (IV) VariZIG in the reduction of post-herpetic neuralgia.

· safety of VariZIG.

N = 24



		VZ-006

		· to establish safety and effectiveness of VariZIG in preventing or ameliorating maternal infections with varicella zoster virus


· to compare safety and efficacy of IV and intramuscular (IM) routes of administration of VariZIG

N = 60



		VZ-008

		· to establish comparative bioavailability (bioequivalence) of VariZIG and VZIG, following IM administration


· to demonstrate safety of VariZIG compared to VZIG.


N = 35



		VZ-009

		· to provide VariZIG to high risk individuals in the USA and to collect safety and efficacy data for VariZIG.

Ongoing; N = 372 cases reported to Cangene by September 1, 2011.





Regulatory Background


· IND 7201 was submitted by Cangene on Jun 26, 1997.  The sponsor stated the purpose was to add a U.S. study site to an ongoing Canadian phase 3 study that used VariZIG to treat pregnant women exposed to varicella virus and who were known to be at risk for contracting chickenpox.

· IND 7201 was placed on clinical hold in a July 24, 1997 teleconference.  The November 13, 1997, clinical hold letter contains the following items:


· questions about the appropriateness of the primary endpoint, the Constitutional Illness Score (CIS) at day 7; a question about the protocol not using varicella infection rate as the primary endpoint,

· questions about the justification of the sample size, given the absence of phase 2 data that could inform the phase 3 study design,


· a concern whether the enrollment of subjects who had been exposed to varicella virus more than 96 hours prior to dosing is justified,


· a concern about lack of validation of anti-VZ test kits that would be used to control the manufacture of the product and to evaluate clinical outcomes, and 


· a concern about lack of blinding in the study, and incompleteness of the statistical analysis plan.


· November 1, 2000, Cangene requested inactivation of IND 7201 and conducted the clinical studies in Canada.


· In 2005, Cangene held discussions with FDA and reactivated IND 7201.


· Among the points discussed was the path to licensure.  Cangene sought advice on pursuing licensure by showing pharmacokinetic comparability to the licensed product VZIG, manufactured by Massachusetts Public Health Biological Laboratories (MPHBL).


· MPHBL decided to discontinue manufacturing VZIG in 2006, for business reasons.  Therefore, a Blood Products Advisory Committee (BPAC) meeting was held on July 21, 2005, to discuss the following questions:


1. Please discuss what laboratory and clinical data would be sufficient to demonstrate efficacy of a new anti-varicella antibody preparation, for prophylaxis of severe varicella infection.  In particular, please comment on


a. Which target populations would be most informative to study


b. What surrogate markers would be appropriate for assessment of efficacy


c. Other considerations for clinical trials


2. Please comment on whether the available scientific data support use of IGIV or acyclovir as a substitute for VZIG for prophylaxis of severe VZV infection in any clinical settings

· A transcript of the July, 2005, BPAC meeting, with inserted slides, is contained in Appendix 2.

· BPAC discussed the difficulties in designing a licensure trial for varicella immune globulin (given the rarity of the population at risk after varicella vaccination has become standard), the lack of information on appropriate surrogates for clinical benefit, and the lack of appropriate contemporaneous control groups to permit valid data analysis.


· There was no resolution of the path-to-licensure problem.


· STN 125430 for VariZIG was submitted on June 29, 2012, and under priority review has an action due date of December 29, 2012.


· An information request containing clinical items was issued on October 4, 2012.  The responses are contained in Appendix 7.

Clinical studies submitted to support licensure

The main clinical studies submitted to support licensure are the following:


1. VZ-006, a 3-arm randomized, open-label, active controlled [intramuscular VZIG 125 IU/10 kg (maximum dose 625 IU), Massachusetts Public Health Biologic Laboratories (MPHBL)] study in non-immune pregnant women exposed to varicella virus within 1-4 days of enrollment (stratum 1) or 5-14 days (stratum 2), with investigational study arms of 


a. intramuscular VariZIG 125 IU/10 kg (maximum dose 625 IU), or 


b. intravenous VariZIG 125 IU/10 kg (maximum dose 625 IU),.


2. VZ-009, an open-label expanded access study using VariZIG 125 IU/10 kg (maximum dose 625 IU), with a dose adjustment schedule for infants),  to treat “high risk” subjects exposed to varicella virus up to 10 days prior to enrollment.  These high risk groups included the following:


a. Immunocompromised pediatric patients.


b. Immunocompromised adult patients.


c. Full term infants (including infants < 1 year of age).


d. Pre-term infants.


e. Pregnant women


f. Newborns whose mothers had VZV infection shortly before delivery (<5 days).


g. Newborns whose mothers had VZV infection shortly after delivery (<2 days).


h. Healthy non-immune adults.

Clinical Study Results

VZ-006 -- Varicella-exposed, serologically confirmed varicella-naïve pregnant women.

Sixty (60) women enrolled, and 3 were excluded from the efficacy analysis due to inappropriate enrollment (subjects -------–b(6)--- were immune at baseline; -b(6)----- had active varicella infection at enrollment).


There were two enrollment strata based on the time from exposure to treatment, as follows:


1. Stratum 1: 1-4 days from exposure


2. Stratum 2: 5-14 days from exposure


The proposed primary endpoint for study VZ-006 was never uniquely specified, and was changed by the sponsor over time, as follows:


1. 1997 (IND 7201): Constitutional Illness Score (CIS) at day 7 after treatment initiation


2. 2005 meeting: CIS at time of clinical varicella (rash)


3. STN125430 (and in places in IND 7201): rate of varicella infection determined clinically (rash, symptoms; but not by serological confirmation)


Applicant’s Per Protocol Efficacy Analysis:  Subjects with Clinical Varicella


		Study Arm

		No. Enrolled

		No. with Varicella Infection (%)



		VZIG i.m.

		19

		8 (42%)



		VariZIG i.m

		17

		5 (29%)



		VariZIG i.v.

		21

		6 (29%)





These outcome differences between study arms are claimed by the applicant to be not statistically significant (p = 0.643).

The applicant compares these outcomes to a theoretical historical control rate of 70%, and claims the 95% confidence interval for the 29% attack rate for VariZIG i.m. excludes the theoretical historical control rate of 70%.  

The applicant proposes this historical control rate based on an observed varicella attack rate of 87% in a household (sibling) contact study [Ross A.H. et al., NEJM 267(8):369-376 (1962)].  The applicant apparently arbitrarily diminishes the reported 87% attack rate in the Ross study  to a proposed theoretical historical control attack rate of 70% for study VZ-006, recognizing that some varicella exposures in VZ-006 are likely to be less intense than those in the Ross study.


There has been no prospective agreement with FDA on the theoretical historical control attack rate of 70% for study VZ-006.

FDA Analysis of the Incidence of Clinical Varicella in VZ-006

Protocol VZ-006 did not precisely define ‘clinical varicella’; however, it is apparent from the applicant’s analyses that ‘clinical varicella’ is to be interpreted as the observation of typical varicella pock lesions after exposure to persons experiencing chickenpox or zoster.  By this definition, the applicant includes subjects as having ‘clinical varicella’ even if the Constitutional Illness Score is zero at every time point.  

Although a follow-up anti-VZ antibody measurement was made at day 42, the results of this test did not influence the determination of ‘clinical varicella’; therefore, subjects with subclinical varicella were not considered in the applicant’s analysis.

FDA reviewed the reported varicella exposure times and derived the following frequency histogram after rounding times up to the nearest hour:


[image: image1]

It is apparent that the distribution of varicella exposure times for VZ-006 differs markedly from the expected distribution for a household contact study, such as the Ross study, where all exposure times are expected to be at least 24 hours.  

Therefore, outcomes were analyzed by the extent of varicella exposure being less than or more than 24 hours.  The following chart shows the results:

Number of Subjects with Clinical Varicella by Strata and Exposure Time


		 

		VariZIG IM

		VZIG IM

		VariZIG IV



		Stratum

		< 24 hours

		>24 hours

		< 24 hours

		>24 hours

		< 24 hours

		>24 hours



		1-4 days

		1/8

		3*/3*

		0/3

		5/8

		0/7†

		3/5



		Subject IDs of infected

		--b(6)------

		---b(6)--------------------------------------------

		

		--b(6)---------------------------------------------------

		

		---b(6)----------------------



		5-14 days

		0/2

		1/5

		0/4

		3/4

		0/7

		3/3



		Subject IDs of infected

		

		--b(6)----

		

		--b(6)-------------------------

		

		--b(6)--------------------------





* -b(6)--- is excluded from the analysis because she had clinical varicella at baseline


†-b(6)----, in the non-infected VariZIG IV stratum 1 group, does not have a submitted VZ exposure time; therefore, for this analysis –b(6)------ is included in the denominator of the less than 24 hours exposure group.

It is clear that the low attack rate for subjects in the < 24 hours exposure group (1 case of clinical varicella in 30 subjects) implies that most of the subjects in this group did not have exposures intense enough to justify inclusion with the > 24 hours exposure group (18 cases of clinical varicella in 29 subjects).


Therefore, if the analysis considers only subjects with varicella exposure times more than 24 hours, and if the data for the two VariZIG arms are combined, the following numbers, rates, and 95% confidence intervals are obtained:

		

		No. Infected/No. Subjects

		Attack Rate

		95% Confidence


Interval



		VariZIG

		10/16

		63%

		(35.4%--84.8%)



		VZIG 

		8/12

		67%

		(35% -- 90%)





With the above analysis, the 95% confidence interval no longer excludes the theoretical historical control attack rate of 70%.

Therefore, these data cannot be used to support a claim for prevention of varicella for either VariZIG or for VZIG.


FDA Analysis of the Anti-Varicella-Zoster Antibody Results and the Potential for Missed Subclinical Infections and Missed Baseline Seropositives

Protocol VZ-006 collected serum samples at baseline, day 2 after dosing, and at day 42 (closeout).  Samples were tested using a VZ -----b(4)--------------------------------------------  The results of the –b(4)---- were not used in the determination of clinical varicella outcomes (which was based solely on the observation of varicella pocks). Therefore, it is possible that subjects with subclinical varicella infections may have been missed.

The following chart shows the results for the –b(4)------ measurements of individual subjects for the 3 study periods: Baseline, Day 2, and Closeout (which was approximately on day 42). The results are color-coded, blue denoting subjects judged to have clinical varicella outcomes, and orange denoting subjects judged not to have clinical varicella outcomes.  The plotted data are the Log10 of the anti-VZV titer as, measured in the –b(4)---------
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In the group judged not to have clinical varicella (orange lines), there are 4 subjects who have a 100-fold increase in their anti-VZV titer at Closeout compared to Baseline.  These subjects are the following: -b(6)- VariZIG IV; -b(6)- VZIG IM; -b(6)- VariZIG IV; and –b(6)-------- VZIG IM.  (See 6.1.12.6 for the individual anti-VZ antibody titers.)

These 4 subjects may have had subclinical VZ infections.


In addition, the 6 highest baseline anti-VZV titers all occur in the group judged not to have had varicella; however, only the subject with the highest baseline value, -b(6)-, was judged to have been inappropriately enrolled into VZ-006, and was excluded from the analysis for this reason.


The applicant states (Dec. 7, 2012) that the –b(4)---- results were not specified in protocol VZ-006 to play a role in outcome analysis, and that the –b(4)------ has a high degree of variability in its results.

The anti-VZ antibody results further call into question the appropriateness of a prevention claim, because subclinical infections may have been missed by not considering these data. Note that some VZ virus infection rates following exposure reported in the literature have included both clinical evidence of infection in terms of physical signs and symptoms of chickenpox, as well as the finding of a 4-fold rise in antibody titer to VZ virus [Zaia J.A. et al., J. Inf. Dis. 147:737-743 (1983)].

Applicant’s Analysis of the Constitutional Illness Score (CIS)  in VZ-006

The original protocol VZ-006 stated that the primary endpoint was the CIS at day 7 after treatment.  The CIS methodology was based on a study of the use of acyclovir to treat varicella patients [Wallace, et al. Ann Int Med 117:358-363 (1992)].  FDA requested justification for the day 7 endpoint in the context of the VZ-006 study design; however, this endpoint was never accepted by FDA as being adequately justified (see Appendix 1, Chronology of Regulatory Events).

The VZ-006 study results showed that the day 7 CIS was zero for every subject, except subject     -b(6)---- who was excluded from the analysis because the subject had varicella at study entry.


The applicant changed the time point for evaluation of the CIS to the time of clinical varicella (time of rash onset).


The Constitutional Illness Score (CIS) for subjects contracting varicella gave the following results:

Applicant’s Post Hoc Analysis of CIS Scores at the Time of Clinical Varicella

		Characteristic

		Value

		Treatment

		



		

		

		IM


VZIG


(n=19)

		IM


NP-001


(n=17)

		IV


NP-001


(n=21)

		Total


(n=57)



		CIS


Score

		CIS 01

		132

		133

		164

		42



		

		CIS 1

		0

		0

		2

		2



		

		CIS 2

		0

		0

		0

		0



		

		CIS 3

		1

		0

		1

		2



		

		CIS 4

		3

		0

		0

		3



		

		CIS 5

		0

		1

		0

		1



		

		CIS 6

		2

		3

		0

		5



		

		CIS 7

		0

		0

		2

		2



		Mean Weighted CIS


Score

		

		1.42

		1.35

		0.90

		



		Contracted


Varicella5

		No

		11 (58%)

		12 (71%)

		15 (71%)

		38 (67%)



		

		Yes

		8 (42%)

		5 (29%)

		6 (29%)

		19 (33%)6





1. Patients who did not develop clinical varicella were assigned a score of 0.


2. Patients –b(6)--------- developed varicella and had a CIS score of 0.


3. Patient –b(6)---- developed varicella and had a CIS of 0.


4. Patient –b(6)------ developed varicella and had a CIS of 0.


5. Omnibus comparison between groups for overall incidence of varicella, p=0.040. No significant differences noted for any pairwise group comparison.


6. Between group comparison for positive varicella, p=0.643.

Source: Original BLA 125430/0; Clinical Study Report for study VZ-006  Vol 5.3.5.1, p.23

The applicant states the “comparison did not show significant differences between the test articles ( NP-001 and licensed VZIG) or between strata (length of exposure to VZV - 1-4 days or 5-14 days) .” [Original BLA 125430/0; Clinical Study Report for study VZ-006  Vol 5.3.5.1, p.49]

This reviewer agrees with the applicant’s conclusion that significant differences are not seen between study arms or strata.

The applicant claims a demonstration of efficacy for amelioration of varicella symptoms, as measured by the CIS, by stating as follows (page 36 of the VZ-006 clinical report);


The mean weighted CIS at the time of varicella of 1.42 ( IM VZIG), 1.35 (NP-001 IM),


and 0.90 (NP-00 1 IV) are significantly lower than the expected CIS of 2.8 in this group


(Wallace 1992).

Regarding the derivation of the expected CIS of 2.8 in a historical control, the applicant states the following (page 12 of the VZ-006 clinical report):


Wallace et al. (l992) provided data to estimate the CIS standard deviation for patients one day after [acyclovir or placebo] treatment for a VZV infection; the mean CIS was 1.35 and the pooled CIS standard deviation was 2.04. It is assumed that 70% of exposed patients will develop VZV infections and that the mean CIS will be 4 at Day 7 for patients developing infections and 0 otherwise; then the overall mean would be 2.8 and the standard deviation would range between 2.0 and 2.6. With 20 patients per treatment group, the sample size is adequate to detect a treatment group difference ranging from 1.8 to 2.4 with 80% power for a two-sided hypothesis test of the equality of the means with 5% Type I error.

The 1992 Wallace study, from which the CIS is adapted, was a study of the use of acyclovir to treat young adults who demonstrated varicella lesions within 24 hours prior to study entry.  The following figure shows the CIS results of the Wallace study (Ann Int Med 117(5):358-362 (1992):
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It can be seen that the applicant’s claim that the mean of CIS at day 1 was 1.35 appears to be supported by the above figure.  However, it is not clear how the applicant derives the assumption that “the mean CIS will be 4 at Day 7 for patients developing infections.’  FDA has not accepted the plan for analysis of the CIS.

Therefore, there is inadequate support from study VZ-006 for a claim that VariZIG lessens varicella symptoms based on the submitted data.

Study VZ-006 Safety.

There were no deaths. There were 4 serious adverse events (worsening asthma – NP001 i.m. study arm; spontaneous abortion – 2 subjects – 1 in VZIG arm, 1 in NP001 im. Arm; therapeutic abortion).


Tables of adverse events for study VZ-006 are given in Appendix 3 (non-serious adverse events (NSAEs)) and Appendix 4 (serious adverse events (SAEs)).

VZ-009 – Expanded Access for High Risk Subjects.

Study VZ-009 evaluated the incidence of varicella infection as the primary endpoint. Outcomes were compared to historical control rates.  

This approach was not agreed upon with CBER. 

The following table gives these results:


Applicant’s Table 11-6 Comparison of Incidence of Varicella in Subjects Treated with VariZIG and Historical Incidence of Varicella in Untreated Individuals

		High Risk Population

		Historical Incidence of Varicella in Untreated Individuals

		n1

		Incidence of Varicella in VariZIG-treated Subjects

		95% Confidence Interval

		P-value2



		Pregnant Women

		70%

		70

		5.7% (n=4)

		(1.6% - 14.0%)3

		<.0001*



		Immunocompromised patients

		88%

		153

		5.2% (n=8)

		(2.3% - 10.0%)

		<.0001*



		Infants including newborns, pre-term infants and infants <1 year

		50%

		78

		12.8% (n=10)

		(6.3% - 22.3%)

		<.0001*





1 n = number of VariZIG doses for post-exposure prophylaxis of varicella.


2 One sample two-sided exact binomial test.

3Gray shading has been added to this cell by the reviewer to emphasize this result that appears to be substantially different than the outcomes reported for the maternal exposure study VZ-006.  The reasons for this difference are not known.

* Statistically significant (α=0.05).

Source: Original BLA 125430/0; Clinical Study Report for study VZ-009  Vol 5.3.5.1, p.48 of 306

FDA comment on the evaluation of efficacy in study VZ-009


Study VZ-009 was incompletely monitored and reported (see Appendix 7). Therefore, no statistical analysis comparing outcomes of VZ-009 to other outcome rates is meaningful. 


Study VZ-009 Safety.


Tables of adverse events for study VZ-009 are given in Appendix 5 (non-serious adverse events) and Appendix 6 (serious adverse events).

There were 6 serious adverse events due to coagulopathy in Expanded Access study VZ-009.  

Adverse event reporting was not uniform across study sites for study VZ-009.  For example, on June 22, 2006, there was a varicella exposure incident in the NICU at Wesley Medical Center in Wichita, KS. Thirteen (13) premature infants were treated with VariZIG i.m., with adverse events (including 2 deaths) as shown in the following table:


All received VariZIG 125 Units in 1.2 mL i.m.


		SUBJID

		NSAE

		SAE

		Day after


last dose



		--b(6)--------------

		

		

		



		--b(6)--------------

		Dermatitis Diaper

		

		4



		

		Haematochezia

		

		5



		--b(6)--------------

		

		

		



		--b(6)--------------

		

		

		



		--b(6)--------------

		

		

		



		--b(6)--------------

		

		

		



		--b(6)--------------

		Metabolic Acidosis

		

		2



		

		Hypoalbuminaemia

		

		6



		--b(6)--------------

		Hypothermia

		

		5



		

		Sepsis

		

		5



		--b(6)--------------

		Haematochezia

		

		3



		

		

		Death

[Bronchopulmonary Dysplasia]

		6



		--b(6)--------------

		

		Intraventricular Haemorrhage

		1



		

		

		Disseminated Intravascular Coagulation

		2



		

		

		Convulsion

		2



		

		

		Pulmonary Haemorrhage

		2



		

		

		Death

		3



		--b(6)--------------

		Sepsis

		

		4



		

		Metabolic Acidosis

		

		15



		

		Skin Disorder


“Skin Breakdown”

		

		21



		--b(6)--------------

		

		Staphylococcal Sepsis

		3



		

		

		Coagulopathy

		6



		

		

		Thrombocytopenia

		6



		

		Convulsion

		

		6



		

		Hypotension

		

		8



		

		Pneumonia

		

		9



		

		Metabolic Acidosis

		

		9



		

		Adrenal Insufficiency

		

		13



		

		Dermatitis Diaper

		

		14



		

		Hydronephrosis

		

		22



		

		Bronchopulmonary Dysplasia

		

		25



		

		Staphylococcal Sepsis

		

		25



		

		Pneumonia

		

		28



		

		Necrotising Enterocolitis Neonatal

		

		36



		--b(6)--------------

		

		

		





In contrast to this, a similar exposure to 9 premature infants at Winthrop University Hospital in Mineola, NY [VM-00510 to VM-00518] resulted in no adverse events being reported.

The above concerns about the monitoring and reporting of safety in VZ-009 were communicated to the applicant on October 4, 2012, and the applicant’s response (see Appendix 7) states that VZ-009 was intended to address a shortage of varicella immune globulin products for high-risk patients, and that the incompleteness of the study databases was known and expected.  The applicant stated that efforts to update the safety database for VZ-009 will continue.

Conclusions and Considerations.

1. The results of VZ-006 support a claim of safety in varicella non-immune pregnant women exposed to varicella virus.

2. The results of VZ-006 do not support a claim for the prevention of varicella infection in varicella non-immune pregnant women exposed to varicella virus.

3. The results of VZ-006 do not support a claim for mitigation of the varicella disease process (as measured by reduction in the Constitutional Illness Score) in varicella non-immune pregnant women exposed to varicella virus.


4. Comparisons of VZ-006 safety and efficacy outcomes for VariZIG to VZIG outcomes were under-powered to detect differences. There was no pre-specified non-inferiority margin in the plan for analysis.


5. A conclusion of efficacy cannot be based on the VZ-006 study results, although these data can be supportive of other study data.


6. VZ-009, the expanded access study, was not designed to provide safety or efficacy data for product licensure, and the data for VZ-009 do not contribute to a substantial demonstration of safety or efficacy.

7. Post-exposure prophylaxis of high-risk varicella-naïve patients with immune globulin products containing antibodies against Varicella-Zoster Virus has become standard practice since the licensure of VZIG in 1981.  A 1987 published review of all cases of varicella at St. Jude’s Children’s Hospital from March 1962 through 1986 [Pediatrics 80(4):465-475 (1987)] allowed a comparison of outcomes between the pre-VZIG era and the five-year period when VZIG was available. The authors state that in untreated immunocompromised children contracting varicella (N = 127), pneumonitis developed in 28% of cases; however, in a comparable group of children who received VZIG prophylaxis (N = 45), pneumonitis occurred in only 11% of cases.  It is not possible to compare the rates of adverse events, such as pneumonitis, in study VZ-009 to rates reported in this paper because monitoring for adverse events in study VZ-009 was incomplete (see Appendix 7). In addition, the concomitant use of antivirals, such as acyclovir, would confound any such attempted comparison.

8. A pharmacokinetic comparsion study VZ-008 of VariZIG and VZIG conducted in normal volunteers gave results that can be interpreted to demonstrate acceptably comparable outcomes (see review of Iftekhar Mahmood, Ph.D.).


Recommendation.

I recommend that VariZIG be licensed based on the results of the pharmacokinetics study VZ-008 that showed pharmacokinetic outcomes reasonably comparable to those of the licensed product VZIG can be achieved through appropriate dosing of VariZIG.  Studies VZ-006 and VZ-009 can be considered supportive for safety, and they showed similar trends for efficacy outcomes for VariZIG and VZIG, although hypotheses based on pre-specified margins were not tested.

Letter-ready final comments for the applicant: [Post Marketing Commitment]


1. Please submit a final study report for a non-clinical study that examines whether and to what extent -----b(4)------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ Please commit to a time frame for submission of the final report.


2. Please commit to a time frame for submitting the final study report for the –b(4)-------------------------------------------

2. Clinical and Regulatory Background


		MACROBUTTON button Show instructions



		The purpose of this section is to offer the reader basic information about the biologic product, currently available treatments for the proposed indication, safety and efficacy issues with related biologics, and the relevant regulatory activity related to this particular submission.

Under this main heading, some brief introductory comments regarding the product and the sought-after indication(s) may be appropriate.
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See Appendix 1 for a chronology of regulatory communications.


		MACROBUTTON button Show instructions



		Describe the existing alternatives to the proposed biologic for the sought-after indication(s).  Briefly summarize the available data on efficacy and safety.  Include non-pharmacological interventions.  Consider the following examples:


For a biologic intended to prevent disease following exposure to Anthrax, the reviewer would be expected to summarize issues associated with use of antibiotics, such as patient compliance on long-term, daily therapy.


For a product intended to prevent HPV infection and its sequelae, discussion might include such divergent issues as the effectiveness of condom use for prevention of HPV and the morbidity associated with excisional/ablative therapy for cervical dysplasia, such as cervical incompetence, preterm birth, and infertility.


Remember that the analysis in this section may figure prominently in the Risk-Benefit Considerations section (Section 11).  Do not hesitate in Section 11 to refer back to the discussion here.
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2.3 Safety and Efficacy of Pharmacologically Related Products

		MACROBUTTON button Show instructions



		Summarize safety or effectiveness concerns that have arisen in other members of the class or in biologics with a similar mechanism of action, whether marketed or investigational.  Particularly for investigational products, the reviewer may elect to include a brief discussion of relevant non-clinical toxicology and proof of principle data.

A discussion comparing efficacy and/or safety of the biologic under review to other available biologics can be included in this section.  However, any comparative statements should rely on the review of direct comparative data and should be made with caution, and the reviewer should state that conclusions are based solely on the reviewer’s clinical opinion.  

The proprietary nature of such data should be considered.  However, do not avoid the discussion if it represents important information for your internal audience to consider.  Instead, assist the Office of Communication Outreach and Development (OCOD) by communicating with them what material may need to be redacted before making the review public.
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From the submission:

Varicella Immune Globulin (VZIG)( Massachusetts Public Health Biologic Laboratories) was licensed in 1978.  It is not available due to voluntary license withdrawal due to cessation of business activities.  The following statements are excerpted from the year 2000 version of the VZIG package insert:


CLINICAL PHARMACOLOGY: 


· This product contains IgG class varicella-zoster antibodies representative of the contributions of the large number of normal persons who donated plasma to the pool from which the product was derived. 

· Upon absorption into the circulation, the antibodies persist for one month or longer. 

· The precise concentration of varicella-zoster antibodies that must be achieved or maintained in order to attenuate Varicella is not known. 


· In the clinical studies demonstrating its efficacy, VZIG was given within 96 hours of chickenpox exposure (4,5).


· When administered as described below, the product has been shown to significantly reduce mortality and morbidity from varicella among immunodeficient children. 

· Lack of treatment of such patients has been associated with

·  a mortality of 7%, 

· a pneumonia rate of 25%,

·  an encephalitis rate of 5%, and 

· widespread pox (more than 100 pox) in 87% (6,7). 

· Clinical studies have shown that Varicella-Zoster Immune Globulin (Human) was able to significantly modify 


· the expected severity of chickenpox, and that

·  the observed frequencies of 

· death (1%), 


· pneumonia (6%), 

· encephalitis (0%), and 

· widespread pox (27%) 

· were less than one quarter of those observed in the past when hyperimmune globulin was not given (4). 

· Although controlled clinical studies of VZIG efficacy in susceptible neonates, infants and healthy adults have not been done to date, 

· it is expected that VZIG will also attenuate VZV infection in these groups (8).

Pregnant Women. 


· Pregnant women may be at higher risk of complications of chickenpox than healthy adults (18). 


· They should be evaluated the same way as other adults. 


· There is no evidence that administration of VZIG to a susceptible, pregnant woman will prevent 


· viremia, 


· fetal infection or 


· congenital varicella syndrome. 


· Therefore the primary indication for VZIG in pregnant women is to prevent complications of varicella in a susceptible adult patient rather than to prevent intrauterine infection. 


· Pregnant women should be evaluated for type of exposure and history of previous infection as described for healthy adults.


2.5 Summary of Pre- and Post-submission Regulatory Activity Related to the Submission


See Appendix 1 for a Chronology of Regulatory Events.
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		Include information relevant to your review, such as important regulatory actions in other countries or important information contained in foreign labeling, as well as data pertaining to indications not being sought under the BLA being reviewed.  

Previous human experience may include not only experience with the product itself, but also with its separate components if they are/have been marketed or studied as part of a different product, particularly if this information is relevant to the risk-benefit considerations of the BLA product.  Such components could include:


Adjuvants


A component of a combination product such as a novel device


Excipients that are known to relate to risk
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2.5 Summary of Pre- and Post-submission Regulatory Activity Related to the Submission


		MACROBUTTON button Show instructions



		This discussion should be a focused, concise summary of the regulatory history of product development for the particular application/indication under review.  Focus on presubmission interactions with the applicant that represent important milestones in the establishment and conduct of the clinical development program.  Examples include clinical trial design, endpoints for pivotal studies, special safety surveillance/monitoring, special protocol assessments, outcomes of regulatory meetings or workshops, ethical issues that had an impact on the conduct of clinical trial(s), and inclusion of observational or pharmacoepidemiologic studies (this list is by no means exhaustive).  


Describe the major meeting interactions with the applicant and highlight important agreements made at each one.  A chronology of meetings/milestones may be helpful to frame the interactions.  

For important decisions or agreements, describe the scientific or regulatory basis, such as:


FDA and/or ICH guidances 


Prior FDA reviews 


Pediatric Written Requests


Internal policy 


Drug approvals or other actions 


Previous advisory committee discussions or recommendations


Relevant workshops and/or conferences


Perhaps the most critically important element of the clinical development for many products is the selection of endpoints for the proposed indication.  Commensurate to its importance, reviewers should focus special attention on this issue.  In most cases, discussion of the endpoint(s) should include regulatory history, past practices, assay development and validation, clinical interpretation, and capacity to provide a reasonable assessment of clinical benefit.  Describe any limitations of the endpoints (e.g., the extent to which a proposed surrogate is not validated).  


If applicable, include discussion of major modifications to a pivotal trial after the trial was initiated.  This may require close comparison to the IND (or other) clinical protocol(s), because the applicant cannot be relied upon to include this information in the BLA clinical study report.  If critical endpoints were modified, indicate whether this was done with knowledge of the randomized group comparative interim data, and summarize CBER’s opinion and recommendations regarding the change(s).  As always, consider whether this issue has a substantial impact on your overall assessment of the application before expounding on it in the review.  Many protocols are amended multiple times in ways that are inconsequential to the interpretation of the final study data; these changes do not warrant any attention in the clinical review.  

In some cases, significant regulatory action or other activities (such as refuse to file (RTF), major amendments, etc) may occur after the submission is received.  For example, discussing a complete response (CR) letter(s) and the applicant’s response can provide important insight into how clinical thinking evolved over the course of the review timeline.  Document those interactions that had an important impact on the conduct of the clinical review.  In many cases, a simple timeline is adequate to frame the discussion for this entire section; if so, simply demarcate pre- from post-submission events in the timeline.
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See Appendix 1 for a Chronology of Regulatory Events.


2.6 Other Relevant Background Information


		MACROBUTTON button Show instructions



		This subsection is simply a placeholder for discussion of background information that cannot be accommodated appropriately in any of the other pre-defined sections/subsections.  It will not be necessary, and can therefore be deleted, in the vast majority of clinical reviews.  Review the annotation under “General Instructions” and Section 5.1 Review Strategy, for guidance on how to omit sections/subsections.





IND 7201 was placed on clinical hold on July 24, 1997, for issues stated in a November 13, 1997 clinical hold letter, which are as follows:
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IND 7201 was placed on clinical hold on July 24, 1997, for issues stated in a November 13, 1997 clinical hold letter, which are as follows:


1. The submitted protocol [VZ-006] is not designed to support licensure for use of this product to treat pregnant women who are exposed to Varicella/Zoster virus (VZV).


The primary endpoint, the Constitutional Illness Score (CIS) at day 7 is problematic because it apparently has subjective components which.may confound an unblended study, and because its evaluation at day 7 may not be appropriate for subjects who erooll immediately after VZV exposure (days 1-4).


We recommend that VZV infection rate be used as a primary endpoint for this trial, with infant infection/complication rate as an important secondary endpoint. Please comment.

2. The sample size may be inadequately justified due to erroneous assumptions about VZV transmission rates in the exposed patient population. Please submit or cross-reference clinical data which support the following assumptions upon which the proposed clinical study is based:

a. the assumption that 70% of the exposed subjects will become infected with varicella virus as evidenced by the primary endpoint measurement of the trial, and

b. the assumption that administration of VZIG can have an effect on disease outcome if given more the 96 hours after exposure to varicella.


These assumptions affect the eligibility criteria, the determination of the subgroup in which the primary endpoint is evaluated for efficacy, and the calculation of sample size.


We note that a study by Enders (1994) reported much lower viral transmission rates after exposure to varicella.


3. Has the anti-VZ test kit that will be used to retrospectively exclude enrolled subjects based upon prior immunity to Varicella/Zoster been validated? If so, please submit or cross-reference the validation. If not, we recommend that the protocol be amended to specify that the analysis for efficacy will be on an intent-to-treat basis without retrospective eligibility exclusions for prior viral exposure. Please comment.

4. We recommend that the protocol exclude subjects who have a clinically diagnosed immunodeficiency, those who are immunosuppressed, or who have a defined level of thrombocytopenia.


The following comments concern clinical trial design and the statistical analysis plan:

5. We recommend that the protocol be amended to include blinding and other procedures to reduce bias. Please amend the protocol to specify the blinding procedures, including those for the outcome evaluators.

6. Please amend the Data Analysis Plan to clearly specify the subgroup in which the primary endpoint will be evaluated for efficacy.

7. We note that the data analysis plan does not allow for the evaluation of the stated objective of comparing the intravenous and intramuscular administration routes. Please comment.

8. For the purpose of an intent-to-treat analysis, what outcomes will be assigned to off-study subjects? We recommend that they be considered as treatment failures. Please comment.


3. Submission Quality and Good Clinical Practices
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3.1 Submission Quality and Completeness

		MACROBUTTON button Show instructions



		This section should describe the reviewer’s opinion of the overall quality of the submission.  Consider such topics as organization, ease (or lack thereof) of navigation (e.g., broken hyperlinks), ability to locate data, and completeness of the submitted information.


In the case of high quality submissions, very little commentary is necessary.  For example, it may be as brief as, “The submission was adequately organized and integrated to accommodate the conduct of a complete clinical review without unreasonable difficulty.”


When a submission is incomplete or is of such poor quality that a satisfactory clinical review is not possible, the Division may choose to address the problem(s) through regulatory action, such as issuing a refuse to file (RTF), major amendment, or complete response (CR) letter.  Discussion of such interactions with the applicant is expected in Section 2.5, so refer to that section if applicable.
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The Expanded Access Study VZ-009 was incompletely monitored, and not all data from completed subjects has been submitted. As a result, conclusions on safety and efficacy for study VZ-009 are difficult to derive from the database.


		MACROBUTTON button Show instructions



		Address whether the applicant has adequately disclosed financial arrangements with clinical investigators as recommended in the guidance for industry Financial Disclosure by Clinical Investigators.  This information is usually summarized on Form 3454, which is found under Module 1.3.4 of the electronic Common Technical Document (eCTD) structure.  State whether these arrangements raise questions about the integrity of the data.  If so, summarize the effect on the potential regulatory options and describe any proposed mitigation plan.
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4. Significant Efficacy/Safety Issues Related to Other Review Disciplines 


		MACROBUTTON button Show instructions



		Include here the significant findings relevant to the safety and efficacy of the biologic product from the perspective of other review disciplines:  chemistry, manufacturing, and controls (CMC), which will include assay validation review and microbiology review, if applicable; pharmacology/toxicology; epidemiology (pharmacovigilance proposal review); statistical; and clinical pharmacology (if applicable).  The reviewer should not restate all of the major points of the various disciplines; instead, limit the content of this section to a high-level discussion of issues that affect clinical safety and/or efficacy.  


In some instances, the final reviews of these disciplines will not be complete by the time the clinical review is finalized.  In these cases, this section should state that the findings are based on preliminary discussions, such as those at the mid-cycle meeting with the corresponding reviewer(s) in the relevant discipline(s).  


The focus of this section is for the reviewer to apply knowledge from these discipline reviews as background and focus for the clinical review.  For example, if a toxicology study showed dose-limiting local reactogenicity in an animal model, then the clinical reviewer may note that injection site reactions were a particular concern in the safety review, or state that despite this nonclinical finding, the local reactogenicity was acceptable compared with similar licensed products.
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4.1 Chemistry, Manufacturing, and Controls


		MACROBUTTON button Show instructions



		Discuss only those aspects of the CMC review that are critical to clinical interpretation of the data.  These may include, but are not limited to, demonstration of potency, detection of adventitious agents, quantitation of excipients and/or preservatives, microbiological tests (for example, antibiotic susceptibility of a bacterial vector).  





3.1 Submission Quality and Completeness

The Expanded Access Study VZ-009 was incompletely monitored, and not all data from completed subjects has been submitted. As a result, conclusions on safety and efficacy for study VZ-009 are difficult to derive from the database.

4. Significant Efficacy/Safety Issues Related to Other Review Disciplines 


4.1 Chemistry, Manufacturing, and Controls


RELEASE SPECIFICATION
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RELEASE SPECIFICATION


The batch release specification for VariZIG is shown in Table 1. Tests are performed at


Cangene Corporation 155 Innovation Drive facility (Winnipeg, Manitoba, Canada) except


where noted.


Table 1 Release Specifications for VariZIG

		Reference No.                 7.4000



		Approval Date:               2012-01-15



		Test Parameter

		Method Type

		Method

No.

		Acceptance Criteria



		Identity



		---b(4)----------------------------------------------

		--b(4)---------------

		--b(4)---

		--b(4)-------------------------------------------------------------------------



		Purity



		--b(4)---------------

		--b(4)------------------------------------------------------

		--b(4)---

		--b(4)---



		Impurities – Product Related



		-b(4)-------------

		--b(4)------------------------------------------------------

		--b(4)---

		--b(4)---



		--b(4)---------------

		--b(4)------------------------------------------------------

		--b(4)---

		--b(4)---



		Immunoglobulin A

		----b(4)------------------------

		--b(4)---

		≤40 µg/mL



		--b(4)---------------

		----b(4)------------------------

		--b(4)---

		--b(4)--------------------------------------------------------------------------------------------------------------------------------------------------------



		--b(4)---------------

		----b(4)------------------------

		--b(4)---

		--b(4)-----------------------------------------------------------------------------------------------------------------------------------------------------------



		--b(4)--------------------------------------------

		----b(4)------------------------

		--b(4)---

		--b(4)---------------------------



		Impurities – Process Related



		--b(4)----------------------------------------

		--b(4)-------------------------------------------

		--b(4)---

		--b(4)---



		Bacterial Endotoxins

		--b(4)---

		--b(4)---

		--b(4)---



		TnBP


--b(4)---

		--b(4)---

		--b(4)---

		--b(4)---



		Triton X-100


--b(4)---

		--b(4)---

		--b(4)---

		--b(4)---



		--b(4)---

		--b(4)---

		--b(4)---

		--b(4)---



		Potency



		--b(4)---

		--b(4)---

		--b(4)---

		--b(4)---125 IU/vial



		--b(4)---

		--b(4)---

		--b(4)---

		--b(4)---



		Quantity



		Total Protein

		--b(4)---

		--b(4)---

		<250 mg/vial



		General Tests



		pH

		--b(4)---

		--b(4)---

		--b(4)---



		pH (1%)

		--b(4)---

		--b(4)---

		--b(4)---



		General Safety Testb

		--b(4)---

		--b(4)---

		Meets 21 CFR 610.11 requirements



		Bulk Material Sterilitya

		--b(4)---

		--b(4)---

		Meets 21 CFR 610.12 requirements



		Final Container


Sterility

		--b(4)---

		--b(4)---

		Meets 21 CFR 610.12 requirements



		Polysorbate 80

		--b(4)---

		--b(4)---

		--b(4)---



		Glycine

		--b(4)---

		--b(4)---

		--b(4)---



		Chloride

		--b(4)---

		--b(4)---

		--b(4)---



		Reconstitution time

		Visual

		--b(4)---

		<10 minutes





a The ---------b(4)------- and --b(4)--- Material Sterility are performed on VariZIG DS but the results are


reported with the final product.


b The General Safety Test is performed by ---b(4)------------------------------------------------- in compliance with –b(4)----- requirements.


Source: Original BLA 125430/0; Specifications  Vol 3.2.P..5.1

Potency

Potency units are assigned using a ---b(4)--------------------------- that detects antibodies directed against varicella-derived glycoproteins.  The assay is conducted as follows:


· ------------b(4)-------------------------------------------------------------

· ----b(4)------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------

· --b(4)--- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 


· ---b(4)-- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

· --b(4)--- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

--b(4)-- --------------------------------------------

--b(4)-- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

[         b(4)                                                                           ]

--b(4)--- ----------------------------------------------------------------------------------------

--b(4)-- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Lack of information on levels of anti-Protein S antibodies in product

It is important to note that the submission does not measure the levels of anti-Protein S antibodies that have been reported to be present after varicella infection [Journal of Pediatric Hematology/Oncology (24)5:413-416 (2002)].
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		Immunologic assays are the source of the most critical data to be evaluated in many license applications, particularly those for which approval is based on an immunologic surrogate.  In this section, document the conclusion of the assigned reviewer(s), particularly with regard to whether the assay was adequately validated for its intended clinical study purpose.  The clinical relevance of the assay, e.g., the strength of the correlation with protection against a disease endpoint, should be summarized in Sections 2.5 and 6.1.8 and need not be repeated here.


In some cases, the complexity of the assay data necessitates review by statistical as well as CMC experts.  Consult with the reviewer(s) if the clinical implications of the validation review are not clear.  
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4.3 Nonclinical Pharmacology/Toxicology
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		Include important findings from the pharmacology/toxicology review, with emphasis on toxicological findings that affect the human safety evaluation, including reproductive toxicology studies.  The results of immunogenicity, dose-finding, and/or disease prevention proof-of-concept data in animal models should be included here if the information is relevant to the clinical evaluation of the proposed indication.  
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N/A


		MACROBUTTON button Show instructions



		Include implications of human pharmacology findings, particularly with respect to dose selection.  Discussion of drug-product interactions can be included here.  When applicable, briefly describe the conclusions of the Clinical Pharmacology discipline review.  For applications that contain only clinical pharmacology studies without separate efficacy or safety trials, summarize the study findings here, but discuss their safety issues in Section 8, Integrated Overview of Safety. 
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		Refer to the memo of the PK Reviewer and address any clinical implication of ADME issues.  Describe, if any, the relevance of PK in product-product, product-demographic and product-disease (e.g., renal failure, liver failure) interactions: summary tables are useful here.  Cover PK aspects related to dose selection, but summarize efficacy and safety trials on dose response in Section 7 Integrated Overview of Efficacy, and Section 8 Integrated Overview of Safety, respectively.





4.4.1 Mechanism of Action

VZ infection is controlled mainly through cell-mediated immunity.  Anti-VZ antibodies may play a role in decreasing the extent of viral spread during periods of viremia, however this has not yet been confirmed in animal models or by clinical data.

4.4.3 Human Pharmacokinetics (PK)

See clinical pharmacology review memo of Iftekhar Mahmood, Ph.D. OBRR/DH.


5. Sources of Clinical Data and Other Information Considered in the Review 


5.2 BLA/IND Documents That Serve as the Basis for the Clinical Review


Protocols were submitted to IND 7201. MACROBUTTON  nil Insert text here 

Study VZ-008 was conducted to compare the pharmacokinetic parameters of VariZIG and VZIG in normal volunteers.  (See the review of Iftekhar Mahmood, Ph.D.).
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		A complete BLA or BLA supplement application is expected to include a formal pharmacovigilance plan for monitoring safety in the post-licensure period.  An OBE medical officer will submit a review of this document.  Briefly summarize OBE conclusions.  


The reviewer may wish to refer back to this section when discussing recommendations for postmarketing actions in Section 11.6.
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5. Sources of Clinical Data and Other Information Considered in the Review 


		MACROBUTTON button Show instructions



		This section should provide both the sources of data used in the review and discussion of the overall review strategy.  


Potential sources for the review include both sources within the licensing application (such as submitted final study reports) as well as sources external to the BLA.  Much of the information from external sources (e.g., studies conducted by a third party (such as the NIH), studies conducted under an existing IND for a similar product, foreign postmarketing safety data, etc.) should be discussed in Section 2.  In those cases, simply make note here of such sources and refer to Section 2.  For all other sources, follow the instructions below.
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		General Review Strategy


A thorough accounting of all the BLA/IND documents considered in the review is to be documented in Section 5.2.  Here, describe the general review strategy utilized.  Which sources were emphasized in the review process, e.g., which studies were considered pivotal for efficacy and for safety?  How was the review strategy influenced by what the applicant proposed for the PI, both in terms of the indication(s) and the data quoted in the body of the PI? 


As mentioned under “General Instructions”, reviewers are encouraged to omit non-relevant sections.  When applicable, explain why certain sections of the template were considered unnecessary and were therefore deleted.  Explanation for omissions is not always necessary; omission of sub-subsections (i.e., anything below the second order subsection, e.g., X.X.X) need not be addressed.  Reviewers may wish to explain why the Table of Contents is purposefully not re-numbered when sections/subsections are omitted (see “General Instructions”).

Approach to Review of Individual Studies and Pooled Data


Particularly important in this section is a discussion of which, if any, of the trials were reviewed separately and why.  Determining which, if any, of the submitted studies merit separate discussion is an extremely important decision that should be made: 1) prior to proceeding beyond the development of a draft outline, and 2) with supervisory input in nearly every case.  


Points to consider regarding this issue:


Content of the clinical development program:  the approach may be clearly dictated by what is submitted.  For example, some applications are supported by a single Phase 3 pivotal study, for both efficacy and safety.  In this case, the reviewer may choose to review the Phase 3 study in-depth under Section 6.  For most of the elements in the overviews for efficacy and safety, the reviewer should refer to the definitive clinical assessment in Section 6, stating that earlier phase studies did not materially impact the analysis or the conclusions of the review.


Content of the PI:  it would be difficult to overemphasize the importance of focusing the clinical review based on content of the PI.  In fact, one of the central goals of the clinical reviewer should be to ensure that the final PI represents an adequate and appropriate characterization of the clinical data.  This applies not only to evaluation of what the applicant proposes to include but also to what the reviewer identifies as necessary but missing.  As such, reviewers are strongly discouraged from including in depth review of individual studies that do not appear (or need to appear) in the label.  At most, brief summaries of the findings of such studies can be placed in an appendix.  Reviewers who have found that writing a detailed review of every study is an indispensable part of the process are encouraged to keep the results of these efforts in their records as they might prove to be a useful personal reference.  

On the other hand, scenarios exist in which separate review of an unlabeled study would be appropriate.  For example, if an early phase study generated safety data that were substantially different from the pivotal study(ies), that early phase study might merit individual review.  In such a case, the reviewer would be expected to focus on the reasons for differences in the safety profile under different conditions and to comment on possible implications for use of the product in a broader population.


Similarity of study procedures/endpoints:  although it is the exception rather than the rule, in some cases, a series of studies may be sufficiently similar (in study population, surveillance, endpoints, etc) to review as a pooled dataset in the Overview Section.  The practice of pooling data is common for examining, for example, SAEs and deaths across a clinical development program.  But it is much less commonly appropriate for the purpose of reviewing efficacy.  It should be undertaken only with caution and after close collaboration and consensus with the statistical reviewer and other review team members.  


At a minimum, document the factors that were considered and the rationale used for the decisions about pooling data and/or conducting separate review.


Joint Review

Review teams may divide portions of the clinical review among various reviewers to address different aspects such as efficacy, safety, and studies supportive of an animal rule approach.  The arrangements for such joint reviews should be described in this section, including responsibilities for synthesis and documentation of the overall conclusions for the application.  
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5.2 BLA/IND Documents That Serve as the Basis for the Clinical Review
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		This subsection should consist of a simple, but comprehensive list of all the materials from the application that were considered for the review, i.e., the specific documents and datasets utilized.  Organizing this list by the eCTD module number and location in which the documents were submitted to the BLA is helpful for future reference.
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IND 7201 was submitted in 1997, after the phase 3 study VZ-006 was in progress in Canada.  IND 7201 is the source of most of the regulatory communications in Appendix 1.


5.3 Table of Studies/Clinical Trials
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		This section is the only part of the review that summarizes the efficacy and safety studies/clinical trials together for reference, making this table of studies/clinical trials an important resource for the reader.  Comprehensively list the studies/clinical trials, especially noting the differences between the efficacy and safety databases.  The table(s) can include basic trial information such as the protocol number, country(ies), subject age range, number of subjects planned, number of subjects enrolled, demographics, control group, randomization ratio, dose level(s), extent of exposure, duration of follow-up, formulation and lot number(s) of product(s) used, whether the primary endpoint was met, and whether or not the study was conducted under IND.  


Reviewers may choose to organize the table(s) in a variety of ways (e.g., by phase (1, 2, 3, or 4), control group, size, duration, indication); let the review strategy dictate which format is most suitable.  The table(s) can indicate the relevance of each study or clinical trial to the safety and/or efficacy review.  Make note of the particular studies/clinical trials reviewed and those not reviewed.  



		Type of

Study

		Study ID

		Location of Study Report

		Objective(s) of the Study

		Study Design and type of Control

		Test Product(s); Dosage Regimen; Route of Administration

		No. of

Subjects

(N, total; n, treatment group)

		Healthy Subjects or Diagnosis of Patients

		Duration of

Treatment

		Study Status; Type of Report



		Safety

		VZ-001

		5.3.5.2

		Primary: to assess safety of


VariZIG.

		Single center, Phase 1, open-label, no control

		VariZIG;


625 IU; IM


50 IU/kg; IV

		N = 10 n = 5


n = 5

		Healthy

		Single dose

		Complete; Full



		Safety/ Efficacy

		VZ-003

		5.3.5.4

		Primary: to provide evidence of effectiveness of IV VariZIG in the reduction of post-herpetic neuralgia.


Secondary: safety of VariZIG.

		Single center, Phase 2, double-blind, randomized study, placebo control

		VariZIG;


10 IU/kg; IV


50 IU/kg; IV Saline (placebo);


0.5 mL/kg; IV

		N = 24 n = 6


n = 10


n = 8

		Post-herpetic neuralgia patients

		Single dose

		Prematurely terminated; Abbreviated



		Safety/ Efficacy

		VZ-006

		5.3.5.1

		Primary: to establish safety and effectiveness of VariZIG in preventing or ameliorating maternal infections with varicella zoster virus.


Secondary: to compare safety


and efficacy of IV and IM routes of administration of VariZIG.

		Multi-center, Phase 3, randomized, active control

		VariZIG;


125 IU/10 kg, up to a maximum of 625

IU; IM

125 IU/10 kg, up to a maximum of 625

IU; IV


VZIG;


125 IU/10 kg; IM

		N = 60 n = 19


n = 22 n = 19

		Pregnant women

		Single dose

		Complete; Full



		BE

		VZ-008

		5.3.1.2

		Primary: to establish comparative bioavailability (bioequivalence) of VariZIG and VZIG, following IM administration.


Secondary: to demonstrate safety of VariZIG compared to VZIG.

		Single center, Phase 1, double-blind, randomized, parallel arm study

		VariZIG;


12.5 IU/kg; IM VZIG;


12.5 IU/kg; IM

		N = 35 n = 18


n = 17

		Healthy

		Single dose

		Complete; Full



		Safety/ Efficacy

		VZ-009

		5.3.5.1

		Primary: to provide VariZIG to high risk individuals in the USA and to collect safety and efficacy data for VariZIG.

		Multi-center, Phase 3, open-label, expanded access protocol, historical efficacy control

		VariZIG;


125 IU/10kg, up to


a maximum dose of


625 IU; IM

		N = 372 1

		High risk individuals 2

		Single dose 3

		Ongoing; Interim





		Type of

Study

		Study ID

		Location of Study Report

		Objective(s) of the Study

		Study Design and type of Control

		Test Product(s); Dosage Regimen; Route of Administration

		No. of

Subjects

(N, total; n, treatment group)

		Healthy Subjects or Diagnosis of Patients

		Duration of

Treatment

		Study Status; Type of Report



		Safety

		VZ-001

		5.3.5.2

		Primary: to assess safety of


VariZIG.

		Single center, Phase 1, open-label, no control

		VariZIG;


625 IU; IM


50 IU/kg; IV

		N = 10 n = 5


n = 5

		Healthy

		Single dose

		Complete; Full



		Safety/ Efficacy

		VZ-003

		5.3.5.4

		Primary: to provide evidence of effectiveness of IV VariZIG in the reduction of post-herpetic neuralgia.


Secondary: safety of VariZIG.

		Single center, Phase 2, double-blind, randomized study, placebo control

		VariZIG;


10 IU/kg; IV


50 IU/kg; IV Saline (placebo);


0.5 mL/kg; IV

		N = 24 n = 6


n = 10


n = 8

		Post-herpetic neuralgia patients

		Single dose

		Prematurely terminated; Abbreviated



		Safety/ Efficacy

		VZ-006

		5.3.5.1

		Primary: to establish safety and effectiveness of VariZIG in preventing or ameliorating maternal infections with varicella zoster virus.


Secondary: to compare safety


and efficacy of IV and IM routes of administration of VariZIG.

		Multi-center, Phase 3, randomized, active control

		VariZIG;


125 IU/10 kg, up to a maximum of 625

IU; IM

125 IU/10 kg, up to a maximum of 625

IU; IV


VZIG;


125 IU/10 kg; IM

		N = 60 n = 19


n = 22 n = 19

		Pregnant women

		Single dose

		Complete; Full



		BE

		VZ-008

		5.3.1.2

		Primary: to establish comparative bioavailability (bioequivalence) of VariZIG and VZIG, following IM administration.


Secondary: to demonstrate safety of VariZIG compared to VZIG.

		Single center, Phase 1, double-blind, randomized, parallel arm study

		VariZIG;


12.5 IU/kg; IM VZIG;


12.5 IU/kg; IM

		N = 35 n = 18


n = 17

		Healthy

		Single dose

		Complete; Full



		Safety/ Efficacy

		VZ-009

		5.3.5.1

		Primary: to provide VariZIG to high risk individuals in the USA and to collect safety and efficacy data for VariZIG.

		Multi-center, Phase 3, open-label, expanded access protocol, historical efficacy control

		VariZIG;


125 IU/10kg, up to


a maximum dose of


625 IU; IM

		N = 372 1

		High risk individuals 2

		Single dose 3

		Ongoing; Interim





5.4 Consultations
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		In this section, summarize from a clinical perspective any contribution to the evaluation of the application that came from outside the review team and the Division.  In general, this section is reserved for documenting recommendations solicited during the review cycle.  For example, the merits of a particular clinical endpoint for studying a specific product might be the primary subject of both a workshop convened during Phase 2 and an Advisory Committee held during the review of an application.  Discussion of the former belongs in Section 2; the latter, here (under subsection 5.4.1).


Recommendations on specific review issues are received from other FDA groups outside the Division as a matter of routine (e.g., PeRC, CBER’s safety working group, etc).  This type of input should be discussed in the separate, relevant section.  If an appropriate approach is not readily apparent, seek supervisory input.
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		At a minimum, this section should document the specific questions posed to the Advisory Committee and the results of any votes that were taken.  Beyond that, a brief summary of the opinions expressed on the major issues will suffice.  





5.4.1 Advisory Committee Meeting

The July 21, 2005, Blood Products Advisory Committee meeting discussed potential paths to licensure for Varicella Immune Globulin products.  See Appendix 2 for the transcript.
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Potential paths to licensure of Varicella Immune Globulin products was discussed at the July 2005 Blood Products Advisory Committee. (See Appendix 2.)


5.4.2 External Consults/Collaborations

CBER/OBRR reviewers have consulted Philip Krause, M.D., OVRR, at various times since the original submission of IND 7201 in 1997 for advice on clinical and biological issues related to varicella-zoster infection (see Appendix 1 Chronology of Regulatory Events).
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		The Division may formally request input on the application from another Office within CBER or from another Center within the Agency.  Cite the specific questions asked and briefly discuss the conclusions of the consultative review submitted in response to the request.  (The exception is reviews from the Office of Biostatistics and Epidemiology (OBE); do not include those here, as the template calls for discussion of OBE input in Sections 4.6 and 11.6).


As with the treatment of input from other review disciplines in Section 4, reviewers are discouraged from exhaustively recapitulating the consultant’s review.  For example, in the case of a biologic administered via a dedicated catheter-based delivery device, CDRH might provide a detailed and comprehensive review, but the clinical reviewer might choose to briefly summarize only certain aspects, such as biocompatibility and evidence of effective delivery to target tissues, because of the relevance of these issues to safety and efficacy assessments.


In some cases, the Division may request a consult from outside the Agency, such as from an individual clinician, scientist, or patient representative.  Such a consultant serves as a special government employee (SGE) and must be cleared by the Executive Secretary.  After clearly specifying that the consult was solicited from a source external to the Agency, approach the discussion in a manner similar to an inter-Center consult.  In addition, state the qualifications of the consultant (e.g., for a patient representative, state whether the consultant is a patient with the disease; a relative of someone who has/had the disease; or a representative of an advocacy group); describe the consultant’s conflicts of interest, or state that none were identified. 
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OBRR has consulted Philip Krause, M.D. of OVRR since the filing of IND 7201 in 1997 (see Appendix 1 Chronology of Regulatory Communications).


5.5 Literature Reviewed
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		The clinical reviewer may consult the academic literature for background and context regarding the targeted disease, mechanism of action of the proposed product, etc.  Provide specific references for any articles and/or book chapters that were considered in the course of performing the clinical review.  


In the less common circumstance in which academic studies not conducted under IND constitute important support for safety and/or efficacy conclusions, highlight this approach under Section 5.1 Review Strategy.
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The “Wallace Algorithm” for the “CIS Score” that is used as the primary endpoint for study VZ-006 is taken from a study of the use of acyclovir to treat varicella infection in patients with verified infections [Ann Intern Med 117:358-363 (1992)].


In that study, 206 active duty Navy and Marine Corps patients (San Diego) who presented with verified varicella infection were randomize to acyclovir 800 mg p.o. 5X daily for 7 days, or to placebo.  Enrollment was stratified by time since disease onset:


· < 24 hrs, or


· 25-72 hrs.


Subjects were monitored daily, for 7 days, for the following:


· Lesion counts [25cm x 25cm “pox box” on chest], calculating percent of lesions in the following categories:


· maculopapular


· vesicular


· crusted


· healed


· Symptom scores [Constitutional Illness Score (CIS)] obtained by daily summing of the severity scores for the following outcomes:


· anorexia


· lethargy


· fever


[These complaints were graded as “none” – 0 points, “mild” – 1 point, “moderate” – 2 points, “severe” – 3 points; for fever: <37.8 oC – 0 points, 37.8 to 38.3 oC – 1 point, 38.4 to 39.4 oC – 2 points, >39.4 oC – 3 points]


· Temperature


· Lab tests to monitor disease course


· White blood cell count


· Hematocrit


· Platelet count


· Alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin, alkaline phosphatase, blood urea nitrogen, and serum creatinine.

The following results were reported:
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The authors made the following conclusions:


· Early therapy with oral acyclovir decreases the time to cutaneous healing of adult varicella, decreases the duration of fever, and lessens symptoms. 


· Initiation of therapy after the first day of illness is of no value in uncomplicated cases of adult varicella.


· The low frequency of serious complications of varicella (pneumonia, encephalitis, or death) precluded any evaluation of the possible effect of acyclovir on these outcomes.


6. Discussion of Individual Studies/Clinical Trials
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		This section is not required for every clinical review; in many cases, discussion in the integrated overview (efficacy and safety) sections below is sufficient and appropriate.  Documentation of the rationale for discussing specific studies individually (or rationale for not singling out any studies for individual discussion) is expected in Section 5 under “Review Strategy”.  Here, simply state which, if any, of the studies will be discussed individually and refer to “Review Strategy” for additional information on the overall approach to the review. 


The following subsections contain a series of items to consider documenting/discussing in the review of individual studies.  Inclusion of each element is not obligatory.  The amount of information provided should reflect the relevance of the study to the overall determination of safety and efficacy.  Reviewers are encouraged to exercise their clinical judgment to omit irrelevant detail.


Clinical study features (e.g., eligibility criteria, methods of measuring endpoints) may be common to several studies.  To avoid redundancy in discussion of multiple similar studies, do not describe these features repeatedly.  Instead, simply reference the section which first describes them (ideally with a hyperlink to the relevant section).  Some reviewers prefer to create a synopsis table for each study to document clinical study features instead of discussing them in individual subsections.  This approach can be adapted to accommodate documentation of clinical study features of multiple similar studies.





Study VZ-006
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6.1 Trial #1 Clinical Study VZ-006
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“Randomized Trial of Varicella Zoster Immune Globulin (NP-001) to Prevent or Modify the Course of Varicella Zoster Virus Infection in Pregnant Women”

The study was conducted in Canada.  The study was initiated before the sponsor filed IND 7201, which was placed on clinical hold for trial design issues.  The sponsor inactivated IND 7201, continuing the study in Canada, and later re-activated the IND and occasionally sought advice from FDA on manufacturing and trial design issues.

6.1.1 Objectives (Primary, Secondary, etc)
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		A single phrase, sentence or paragraph describing the purpose/objective and rationale of the study should be included.
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· To establish the safety and effectiveness of a Varicella Zoster Immune Globulin Intravenous (Human) [NP-001] in preventing or ameliorating maternal infections with varicella zoster virus.


· To compare safety and efficacy of intravenous and intramuscular routes of administration ofVZIG.

6.1.2 Design Overview 
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		A single phrase, sentence or paragraph describing the general design, including such terms as randomized, single-blind, double-blind, placebo-controlled, parallel or cross-over is usually sufficient.  State the planned study duration.  More granular design elements can be described here (such as the allowed time interval between randomization and 1st dose/intervention) but only if they will subsequently receive more attention because they are thought to have an important impact on the clinical results.

The reviewer is encouraged to include here a “Reviewer Comment” regarding the strength of the study design to generate definitive data to support the sought-after indication; also, address issues with study design and/or analysis that could limit interpretation of the data.  Consider, for example, concerns about blinding, unplanned subset analyses, use of secondary endpoints, inadequately justified choice of noninferiority margin, imbalance of baseline characteristics, handling of dropouts, etc.  Many, if not all, of these issues will have been resolved in discussions with the sponsor at the end of phase 2.  This represents the reviewer’s opportunity to comment on the impact of those decisions.  Reference to the guidance for industry Providing Clinical Evidence of Effectiveness for Human Drug and Biological Products, could be useful for framing this discussion.  





 MACROBUTTON  nil Insert text here 


Randomized, actively controlled (VZIG), comparing i.v. NP-001, i.m. NP-001, and licensed i.m. VZIG in prevention or amelioration of the sequelae of maternal varicella infection during pregnancy


Randomized, actively controlled (VZIG), comparing i.v. NP-001, i.m. NP-001, and licensed i.m. VZIG in prevention or amelioration of the sequelae of maternal varicella infection during pregnancy


The study was not blinded.

6.1.3 Population 

Inclusion Criteria
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		Summarize the important eligibility criteria.
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Inclusion Criteria


1. Pregnant women without immunity to varicella zoster virus confirmed by a latex agglutination test.


2. Women who have had close contact with individuals infected with varicella.


3. Informed consent.


4. Knowledge of time and length of varicella exposure.


5. Willingness to fulfill requirements for participation in clinical study.


Exclusion Criteria


1. More than 14 days of known exposure to varicella.


2. History of hypersensitivity to blood products.


3. Disease with a potential risk of transmission via blood or plasma.


4. Viral hepatitis at any time or in the absence of a history of hepatitis; exposure in the past 6 months to viral hepatitis.


5. History of malignancy.


6. Known immunity to VZV.


7. Vaccination to VZV.


8. Shingles.


9. Active acne that would interfere with assessments.


10. Infections other than varicella that would interfere with study assessments.


11. History of, or suspected, substance abuse.


12. Use of any investigational drug within the prior 3 months.


13. An opinion of the Investigator that it would be unwise to enroll the patient.

6.1.4 Study Treatments or Agents Mandated by the Protocol
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		Provide the dose, schedule and route of administration of the investigational product and control product (e.g., placebo), as well as concomitantly administered approved products (e.g., sealants/hemostatic agents, licensed vaccines).


The product formulation used for each study arm should be stated; or reference the CMC review.  Lot numbers may be provided for the investigational product(s).  Composition of the placebo or other comparative control may be described, as well as lot numbers when applicable.
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NP-001 is an investigational sterile, freeze-dried gamma globulin fraction containing antibodies present in people at high levels after infection with the virus causing chickenpox (varicella). NP-001 is suitable for administration by IM or IV injection. Lot #0411502 and lot #0405601 were used.


NP-001 is an investigational sterile, freeze-dried gamma globulin fraction containing antibodies present in people at high levels after infection with the virus causing chickenpox (varicella). NP-001 is suitable for administration by IM or IV injection. Lot #0411502 and lot #0405601 were used.


Licensed VZIG was produced by the Massachusetts Public Health Biologic Laboratories and was licensed for sale by the US FDA in 1980 (but it is no longer available). This is a sterile, freeze-dried gamma globulin fraction containing antibodies present at high levels after infection with the virus causing chickenpox and it is suitable for IM injection only. The following lot numbers were used: MVZIG-56VI, MVZIG-58, MVZIG-59RF, MVZIG-62, and MVZIG-57.


Pregnant women without immunity to varicella zoster virus confirmed by latex agglutination  test were stratified on the basis of time from first exposure (1-4 days


or 5-14 days) and randomized to receive 125 units per 10 kg body weight to a maximum dose of 625 units of VZIG as 


a) licensed VZIG,


b) IM NP-001 or 


c) IV NP-001


· Study drug was administered within 4 hours of reconstitution.


· Subjects randomized to the IV arm of therapy had reconstituted NP-001 (625 units) infused into a suitable vein. 


· Subjects randomized to the IM NP-001 arm of therapy had reconstituted NP-001 given as a single or divided dosage of up to 625 units into a suitable muscle. 


· Subjects randomized to the Commercial VZIG arm of therapy had product administered IM as directed by package labelling. VZIG was administered only under the direct supervision of the investigator or aqualified subinvestigator previously identified to the Sponsor. 


· The date and time of administration of drug were recorded by the investigator or the subinvestigator for each study patient in this trial. 


· NP-001 was not to be used other than as specified in the protocol.
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		In the case of some products, particularly blood products or tissues or combination products that include devices, the protocol may specify a detailed set of instructions and/or parameters for use in the study.  Document (and discuss if needed) those elements here.
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6.1.6 Sites and Centers


 MACROBUTTON  nil Insert text here 

		Clinical Site

		Investigator



		Sick Children's Hospital, Toronto (Site Code: HSCTOR)

		Dr. Gideon Koren



		B.C. Women's Health Centre, Vancouver (Site Code: BCWHCV)

		Dr. Deborah Money



		CHILDREN'S HOSPITAL OF WESTERN Ontario, London


(Site Code: CHWOLO)

		Dr. Michael Rieder



		Health Sciences Centre, Winnipeg (Site Code: HSCWPG)

		Dr. Fred Aoki



		Hopital Ste. Justine, Montreal (Site Code: HSJMON)

		Dr. Marc Boucher





6.1.7 Surveillance/Monitoring
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		Summarize the surveillance/monitoring plans for both safety and efficacy.  Reviewers should consider the following items:


Follow-up visits.


Who performed surveillance/monitoring.


Use of an independent Data Monitoring Committee (DMC), if applicable.


Forms used (CRFs, scripted interviews, etc.).


What parts of surveillance/monitoring were active versus passive.


Any actions that were taken based upon specific findings.


Any algorithms. 


Frequently, the applicant submits in the clinical study report a figure or table that provides all necessary detail of surveillance and monitoring in as concise a manner as possible.  Do not try to improve on what amounts to reference material for readers who may want to check details regarding conduct of the study.  Cutting and pasting this table (and documenting the source) may be sufficient in some cases.





Study-eligible women were given a baseline assessment that included medical history, physical exam, and laboratory testing.  After study drug administration, subjects returned to the study site for physical exam and varicella antibody test.  Subjects returned for testing on days 7, 14 and 28, and whenever signs or symptoms of varicella infection were noted.  A “close-out assessment” was done at 6 weeks after dosing.  The following table shows these events:
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Study-eligible women were given a baseline assessment that included medical history, physical exam, and laboratory testing.  After study drug administration, subjects returned to the study site for physical exam and varicella antibody test.  Subjects returned for testing on days 7, 14 and 28, and whenever signs or symptoms of varicella infection were noted.  A “close-out assessment” was done at 6 weeks after dosing.  The following table shows these events:


Schedule of Events

		

		Screening

		Baseline

		Day 2

		At time of 


Varicella


Development2

		Day 71

		Day 141

		Day 281

		Close-out



		Admission Criteria

		X

		

		

		

		

		

		

		



		Informed Consent

		

		X

		

		

		

		

		

		



		Medical History

		

		X

		

		

		

		

		

		



		Maternal Anti-VZV Antibodies - Serological Screen

		X

		

		

		

		

		

		

		



		Maternal Anti-VZV Antibodies- Titre Determination

		

		X

		X

		

		

		

		

		X



		Physical Exam

		

		X

		X

		X

		X

		X

		X

		X



		Vital Signs

		

		X

		X

		X

		X

		

		

		X



		Hematology

		

		X

		

		X

		X

		

		

		X



		Clinical Chemistry

		

		X

		

		X

		X

		

		

		X



		Urinalysis

		

		X

		

		X

		X

		

		

		X



		Adverse Events

		

		

		X

		X

		X

		X

		X

		X



		Concomitant Medications

		

		X

		X

		X

		X

		X

		

		X



		Dosage Records

		

		X

		

		

		

		

		

		





Hematology Tests to include: RBC counts; hemoglobin, hematocrit; WBC counts and differential, platelet counts, reticulocytes.


Clinical Chemistry tests to include: albumin and total protein, alkaline phosphatase, ALT, total bilirubin, direct bilirubin, Creatinine. BUN.


Urinalysis to include: appearance and color, specific gravity, protein, glucose, pH, occult blood, microscopic examination.


Physical Exam to include signs, symptoms and severity of varicella infection of mother.


1 Day 7, day 14, and day 28 assessments will be performed within one day of the scheduled time for these assays (eg. 27- 29 days for the 4 week assessment)


2 If necessary.


6.1.8 Endpoints and Criteria for Study Success 
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		Describe in detail the prospective primary and secondary endpoint(s) of the study.  Indicate whether instruments and/or endpoints were appropriate for the study, including consideration of any validation of the endpoints for the indicated disease (or health-related condition) and for the population being studied.  


State whether definitions for endpoints in the protocol were modified during or after the completion of the study.  As always, avoid repetition whenever possible by referring to the relevant section if the topic has been addressed adequately elsewhere in the review.





Primary Endpoint.
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Primary Endpoint.


The primary endpoint changed from the original submission of IND 7201, which used the constitutional illness score (CIS), to later times during product development, which used number of infected subjects as the primary endpoint.   The submission mentions both endpoints in different places in the submission.

The Wallace algorithm [Ann Intern Med 117:358-363 (1992)] for constitutional illness scores (CIS) at day 7 was the primary study endpoint in the original submission of IND 7201.

Efficacy Variable(s)


The following efficacy variables were to be compared across study arms:

· the number of patients at the time of development of symptoms of varicella, if it occurred, 


· the CIS for each treatment group, 


· the number of lesions in the pox box and percentage that were 


· maculopapular, 


· vesicular, 


· crusted or 


· healed, 


· stratum, and 


· CIS at other post-Baseline evaluation times.

6.1.9 Statistical Considerations & Statistical Analysis Plan


		MACROBUTTON button Show instructions



		Statistical considerations can be complex.  Do not hesitate to refer to the review provided by CBER’s statistician.


The following are some elements of the statistical analysis plan that the clinical reviewer may elect to cover:


a statement of the null hypothesis


assumptions used to calculate the sample size (percent power, magnitude of effect (i.e., point estimate of efficacy), lower bound of confidence interval)  


prespecified methods of handling missing data


statistical methodology used to adjust for multiplicity
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Statistical and Analytical Plans


Statistical and Analytical Plans

· Statistical analysis was done by –b(4)------------------------------------------------------------------------------------

· For determining the differences in incidence rates, the primary statistical test for between group comparisons was the Chi-square test. 

· A survival-type analysis was undertaken to determine whether the time to clinical varicella differed among the three treatment groups. All tests are two sided.


Determination of Sample Size


· Wallace et al.(l992) provided data to estimate the CIS standard deviation for patients one day after treatment for a VZV infection; the mean CIS was 1.35 and the pooled CIS standard deviation was 2.04. 

· It is assumed that 70% of exposed patients will develop VZV infections and that the mean CIS will be 4 at Day 7 for patients developing infections and 0 otherwise; then the overall mean would be 2.8 and the standard deviation would range between 2.0 and 2.6. 

· With 20 patients per treatment group, the sample size is adequate to detect a treatment group difference ranging from 1.8 to 2.4 with 80% power for a two-sided hypothesis test of the equality of the means with 5% Type I error.

6.1.10 Study Population and Disposition
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		In general, use of tables and graphs are encouraged.  Tables and graphs displaying trial results should indicate the source and whether the material was adapted or replicated (i.e., “cut and paste”).  The following example footnotes are provided as suggested templates:


Identical replication:


“Source: Original sBLA 125126/773; Clinical Study Report V503-019, p.138”


Adaptation:


“Source: Adapted from - sBLA 125126/773; Clinical Study Report V503-019, p.236”





Sixty (60) pregnant women without immunity to varicella zoster virus confirmed by a latex
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Sixty (60) pregnant women without immunity to varicella zoster virus confirmed by a latex


agglutination test were stratified based on time from first exposure (1-4 days or 5-14


days), and randomized to treatment. 


Number of Subjects per Treatment Group


		No. of Subjects in Group

		Treatment



		19 (32%)

		received a single IM administration 

of NP-001 at 625 units



		22 (37%)

		received a single IV infusion 


of NP-001 at 625 units



		19 (32%)

		received an IM administration 


of licensed VZIG (active control) at 625 units



		60 Total

		





The following frequency histogram shows the time from reported VZV exposure to the time of the first dose of varicella immune globulin, by study arm:
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· All of the patients enrolled were included in the intent-to-treat analysis of efficacy and in the analysis of safety; 


· of these, 57 were included in the per-protocol analysis of efficacy.


Of 60 subjects treated with study medication, 10 subjects (17%) did not complete the study.


The reasons for not completing the study are given by the sponsor as follows:


· Subject –b(6)-, did not come to the closeout visit of the study due to lack of transportation. She delivered her baby soon after.

· Subject –b(6)-----, had a therapeutic abortion and did not return for the follow-up visits.

· Subject –b(6)-----, failed to return for follow-up visits, telephone calls were unsuccessful in convincing the subject to complete study participation.

· Subject –b(6)-, found it difficult to return for assessments, because she was near delivery, so she voluntarily withdrew from the study.

· Subject –b(6)-, was on bed rest and could not come for the closeout visit.

· Subject –b(6)-----, had a spontaneous abortion and did not return for the follow-up visits.

· Subject –b(6)-----, delivered her baby during the study, and did not return for the follow-up visits.

· Subject –b(6)-----, stated that she was busy looking after her children and therefore could not come for the closeout visit.

· Subject –b(6)-, had a spontaneous abortion and did not return for follow-up visits.

· Subject –b(6)-, was withdrawn from study: did not meet entry criteria.

Three subjects were enrolled and treated, and then were found to not have met the eligibility criteria. The sponsor states, “the following three subjects should not have been enrolled in the study and were excluded from the analysis of efficacy. They were however, included in the intent-to-treat assessment of safety.”


· Subject –b(6)-tested negative with the latex agglutination (LA) at the baseline assessment. During physical examination, four vesicles, one macule, and one crusted macule was observed. The subject was enrolled in the study and received study drug. The subject developed chickenpox rash the following day (Day-2 assessment).

· Subject –b(6)----was not tested for chickenpox antibodies with the LA test at the time of enrollment. The subject received study drug and was sent home. The following day,when the laboratory performed LA screening it was positive and the Investigator withdrew the subject from the study.

· For Subject –b(6)------, the results of antibody screening from the laboratory was verbally reported as "non-reactive." The subject was enrolled in the trial, and received study drug. Upon receipt of the hard copy of the laboratory report, however, it was noted that the result was "reactive."

6.1.10.1
Populations Enrolled/Analyzed
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		In this section, the reviewer should routinely specify how populations were defined for specific analyses (e.g., per protocol, intention to treat (ITT)) and provide a detailed definition for each analysis population.


Clinical trials are nearly always conducted in a narrow segment of a much larger population for whom the product is intended for use.  Comment here on the extent to which the enrolled population adequately represents the broader population targeted by the proposed indication.  If applicable, briefly discuss any major differences between analyzed and intended populations with regard to variables that could impact efficacy and/or safety.  





6.1.10.1.1 Demographics

Patient Characteristics by Treatment
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		Provide, usually in tabular form, demographic information for the treatment groups (e.g., age, gender, race/ethnicity, distribution by investigator or site, etc.)
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Patient Characteristics by Treatment

		Characteristic

		Value

		Treatment

		Total


 (n=57)

		P-Value2





		

		

		IM


VZIG 


(n=19)

		IM


NP-001


 (n=17)



		IV


NP-001 


(n=21)

		

		



		Age (years)

		Mean ± SD


Range

		28.68±4.0

19-35

		29.18±6.0

20-41

		31.48±5.6

23-46

		30.03±5.5

19-46

		0.210



		Height (em)

		Mean ± SD


Range

		162.32±6.9

152-178

		165.53±7.4

155-178

		161.57±7.7

147-178

		162.77±7.4

147-178

		0.235





		Weight (kg)

		Mean ± SD


Range

		68.24±16.0

47-109

		67.54±8.4

53-85

		66.98± 15.3

43-104

		67.22±13.4

43-109

		0.959



		Type of Contact

		Direct with lesions

		0 (0%)

		2 (12%)

		0 (0%)

		2 (4%)



		0.440



		

		Household

		15 (79%)

		9 (53%)

		15 (71 %)

		39 (68%)

		



		

		Workplace

		1 (5%)

		2 (12%)

		2 (10%)

		5 (9%)

		



		

		Daycare

		1 (5%)

		21 (12%)

		0 (0%)

		3 (5%)

		



		

		Other

		2 (10%)

		2 (12%)

		4 (19%)

		8 (14%)

		



		Days Since


Contact

		0

		1 (5%)

		1 (6%)

		0 (0%)

		2 (3%)

		0.645



		

		1-4

		10 (53%)

		11 (65%)

		13 (62%)

		34 (60%)

		



		

		5-8

		4 (21%)

		5 (29%)

		6 (29%)

		15 (26%)

		



		

		9-14

		3 (16%)

		0 (0%)

		2 (9%)

		5 (9%)

		



		

		Not recorded

		1 (5%)

		0 (0%)

		0 (0%)

		1 (2%)

		



		Duration of 


Exposure

		< 3 hrs

		3 (16%)

		6 (35%)

		5 (24%)

		14 (25%)

		0.244



		

		3-12 hrs

		2 (10%)

		3 (18%)

		7 (33%)

		12 (21%)

		



		

		> 12 hrs

		13 (68%)

		8 (47%)

		8 (38%)

		29 (51%)

		



		

		Not recorded

		1 (5%)

		0 (0%)

		1 (5%)

		2 (4%)

		



		Age Group

		< 20

		1 (5%)

		0 (0%)

		0 (0%)

		1 (2%)

		0.780



		

		21-29

		9 (47%)

		7 (41%)

		7 (33%)

		23 (40%)

		



		

		31-39

		9 (47%)

		9 (53%)

		13 (62%)

		31 (54%)

		



		

		> 41

		0 (0%)

		1 (6%)

		1 (5%)

		2 (4%)

		



		Ethnicity

		Caucasian

		12 (63%)

		14 (82%)

		16 (76%)

		42 (74%)

		0.799



		

		Black

		1 (5%)

		0 (0%)

		0 (0%)

		1 (2%)

		



		

		Hispanic

		0 (0%)

		0 (0%)

		1 (5%)

		1 (2%)

		



		

		Asian

		2 (10%)

		0 (0%)

		1 (5%)

		3 (5%)

		



		

		Other

		4 (21%)

		3 (18%)

		3 (14%)

		10 (18%)

		



		Gestation Week

		0-12 wks

		6 (32%)

		6 (35%)

		9 (43%)

		21 (18%)

		0.847



		

		13-24 wks

		6 (32%)

		6 (35%)

		5 (24%)

		7 (30%)

		



		

		>24

		7 (37%)

		5 (29%)

		7 (33%)

		19 (33%)

		



		Strata

		1-4 days

		11 (58%)

		11 (65%)

		12 (57%)

		34 (60%)

		--



		

		5-14 days

		8 (42%)

		6 (35%)

		9 (43%)

		23 (40%)

		





1One patient also had household contact.


2Omnibus test among the three groups.

Adapted from: Original BLA 125430/0; Clinical Study Report for study VZ-006  Vol 5.3.5.1, p.20
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		If needed, further characterize the enrolled population with regard to variables that could have an important impact on the assessment of safety and efficacy.  

Consider the following examples:


If the indication sought by the applicant is for prevention of a sexually transmitted infection, the reviewer may elect to compose a separate table dedicated to documenting the sexual history and practices of the experimental and control group subjects.  

For a trial of a therapeutic vaccine intended for smoking cessation, it may be appropriate to document at the individual subject level prior smoking cessation interventions attempted and the reasons for their failure.  

For a trial of prevention of thromboembolic events (TE) in patients with antithrombin III deficiency during surgery or peripartum, documentation of prior history of TE in these patients is particularly important.


Other example subject characteristics potentially relevant to interpretation of study results include:  use of concomitant medications, history of procedures or other medical interventions, past or current infections (including baseline serostatus), history of residence in an area endemic for a specific disease.


Make note of any imbalances in randomization results that could affect efficacy and/or safety results, or include a statement that no such imbalances were identified.





6.1.10.1.3 Subject Disposition


Sixty (60) women enrolled, and 3 were excluded from the efficacy analysis due to inappropriate enrollment (subjects –b(6)-------------- were immune at baseline; -b(6)---- had active varicella infection at enrollment).

6.1.11.1 Analyses of Primary Endpoint(s)


Signs and Symptoms in Patients who Contracted Varicella (n=19)
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		Frequently, this is best documented with a flow diagram that illustrates graphically how many subjects were recruited, failed eligibility criteria, violated protocol, died, dropped out, crossed over to a different study arm according to protocol, were lost to follow-up, were available for analysis in defined study populations, etc.
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6.1.11 Efficacy Analyses
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6.1.11.1 Analyses of Primary Endpoint(s)
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		Where relevant, provide the results of analyses of the primary endpoint performed in different analysis populations, such as per protocol and ITT.  Highlight notable differences and comment on the clinical implications.


If applicable, describe the use of composite primary endpoints.  How many component endpoints make up the composite?  In the reviewer’s judgment, how much weight should each component be given in assessing overall clinical impact?  Comment on the distribution of cases.  Was there a roughly even distribution among the components?  Did one or two components make up the vast majority of the composite endpoint cases?  Assessment of composite endpoints and their composition should be done in collaboration with the statistical reviewer.  
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Signs and Symptoms in Patients who Contracted Varicella (n=19)


		ID

		Strata & Drug

		Visit

		Days from Randomization

		Pruritus

		Anorexia

		Lethargy

		Temperature



		--b(6)----------------------------

		1 


IM 
NP-001

		Day 14 (97.10.29) Clinical Varicella 


Day 28 


Closeout

		14
15
42
30

		None Moderate Mild 


None

		Mild Moderate None 


None

		Mild Moderate None 


None

		<37.8
<37.8
<37.8
<37.8



		-b(6)----------

		1 


IM 
NP-001

		Clinical Varicella (97.05.24) 


Day 28

		18
28
40

		Severe

		Mild
None

		Moderate
None

		<37.8
<37.8



		--b(6)--

		1 


IM 
COMM 
VZIG

		Day 14

		14

		Moderate

		Mild

		Mild

		<37.8



		--b(6)------------------

		1 


IM 
COMM 
VZIG

		Day 14 (97.06.16) 
Day 28
Closeout

		14
29
43

		Mild 


None None

		Mild 


None 


None

		Mild 


None 


None

		<37.8
<37.8
<37.8



		--b(6)--------

		1 


IV
NP-001

		Day 28 (97.08.01) Closeout

		28
46

		None
None

		None
None

		None
None

		<37.8
<37.8



		--b(6)-------------------

		1 


IV
NP-001

		Day 14 (97. 10.14) 
Day 28
Closeout

		13
27

		Mild 


None None

		Severe None 


None

		Severe None 


None

		<37.8
<37.8



		--b(6)------------------

		1 


IM 
NP-001

		Day 14 (98.01.28) 
Day 28
Closeout

		14
28
42

		None None None

		None 


None 


None

		None 


None 


None

		<37.8
<37.8
<37.8



		--b(6)--

		1 


IV
NP-001

		Clinical Varicella

		12

		None

		None

		Mild

		<37.8



		-b(6)---------

		1 


IM 
COMM 
VZIG

		Clinical Varicella
Day 28

		21
27

		Severe
None

		None
None

		Mild
None

		<37.8
<37.8



		--b(6)-------

		1 


IM 
NP-001

		Day 14
Day 28

		16
28

		None
None

		Mild
None

		Severe
None

		37.8 to 38.3
<37.8



		-b(6)--

		1 


IM 
COMM 
VZIG

		Clinical Varicella

		12

		None

		None

		None

		<37.8



		--b(6)------------------

		1 


IM 
COMM 
VZIG

		Clinical Varicella 
Day 28
Closeout

		15
27
42

		None 


Mild 


None

		Moderate None 


None

		Mild 


None 


None

		>39.4
<37.8
<37.8



		-b(6)---

		1 


IM 
NP-001

		Day 2
Day 7
Day 14

		2
7
14

		Mild 


Mild 


None

		Mild 


None 


None

		Mild 


Mild 


None

		<37.8
<37.8
<37.8



		--b(6)------------------

		2 
IM COMM 
VZIG

		Clinical Varicella (97.02.09) 
Day 28
Closeout

		18
29
42

		Moderate None None

		Moderate None 


None

		Moderate None 


None

		<37.8
<37.8
<37.8



		-b(6)--

		2 


IV 
NP-001

		Clinical Varicella (97.11.17)

		12

		Severe

		Moderate

		Moderate

		<37.8



		--b(6)------------------

		2 
IM COMM 
VZIG

		Day 14 (97.12.26) 
Day 28
Closeout

		20
31
41

		None None None

		None 


None 


None

		None 


None 


None

		<37.8
<37.8
<37.8



		--b(6)-------------------

		2 


IV 
NP-001

		Clinical Varicella
Day 14
Closeout

		11
17
41

		Mild 


None None

		None 


None 


None

		Mild 


None 


None

		37.8 to 38.3
<37.8
<37.8



		--b(6)-----------------

		2 
IM COMM 
VZIG

		Day 14
Day 28
Closeout

		14
24
41

		Severe Severe Mild

		Mild Severe None

		None Severe None

		<37.8
38.4 to 39.4
<37.8



		--b(6)-----------------

		2 


IV 
NP-001

		Day 14
Day 28
Closeout

		14
28
49

		Mild 


None None

		None 


None 


None

		None 


None 


None

		<37.8
<37.8
<37.8



		-b(6)--

		2 
IM NP-001

		Clinical Varicella

		18

		Mild

		Moderate

		Moderate

		37.8 to 38.3





1Subject –b(6)--- had clinical varicella at baseline and therefore should not have been enrolled in the study.


Source: Original BLA 125430/0; Clinical Study Report for study VZ-006  Vol 5.3.5.1, p.32


The gray background denotes subjects ----b(6)------------------------------------- who are reported to have experienced clinical varicella, although all CIS scores were zero; these subjects did have pocks that were clinically judged to be varicella.


Distribution of Symptoms Among all Patients (n=57)


		

		

		IMVZIG 


(n=19)

		IM NP001


(N=17) 

		IV NP001


(n=21) 

		p-Value



		Pruritus:

		None

		14

		14

		17

		0.732



		

		Mild

		1

		1

		3

		



		

		Moderate

		2

		1

		0

		



		

		Severe

		2

		1

		1

		



		Anorexia:

		None

		14

		13

		19

		0.468



		

		Mild

		3

		2

		0

		



		

		Moderate

		2

		2

		1

		



		

		Severe

		0

		0

		1

		



		Lethargy:

		None

		14

		13

		17

		0.884



		

		Mild

		4

		0

		2

		



		

		Moderate

		1

		3

		1

		



		

		Severe

		0

		1

		1

		



		Temperature:

		<37.8o

		18

		15

		21

		0.639



		

		37.8 to 38.3o

		0

		2

		1

		



		

		>39.4o

		1

		0

		0

		





Source: Original BLA 125430/0; Clinical Study Report for study VZ-006  Vol 5.3.5.1, p.22

Analysis of CIS Scores at the Time of Clinical Varicella

		Characteristic

		Value

		Treatment

		



		

		

		IM


VZIG


(n=19)

		IM


NP-001


(n=17)

		IV


NP-001


(n=21)

		Total


(n=57)



		CIS


Score

		CIS 01

		132

		133

		164

		42



		

		CIS 1

		0

		0

		2

		2



		

		CIS 2

		0

		0

		0

		0



		

		CIS 3

		1

		0

		1

		2



		

		CIS 4

		3

		0

		0

		3



		

		CIS 5

		0

		1

		0

		1



		

		CIS 6

		2

		3

		0

		5



		

		CIS 7

		0

		0

		2

		2



		Mean Weighted CIS

Score

		

		1.42

		1.35

		0.90

		



		Contracted


Varicella5

		No

		11 (58%)

		12 (71%)

		15 (71%)

		38 (67%)



		

		Yes

		8 (42%)

		5 (29%)

		6 (29%)

		19 (33%)6





1. Patients who did not develop clinical varicella were assigned a score of 0.


2. Patients –b(6)------------ developed varicella and had a CIS score of 0.


3. Patient –b(6)---- developed varicella and had a CIS of 0.


4. Patient –b(6)---- developed varicella and had a CIS of 0.


5. Omnibus comparison between groups for overall incidence of varicella, p=0.040. No significant differences noted for any pairwise group comparison.


6. Between group comparison for positive varicella, p=0.643.

Source: Original BLA 125430/0; Clinical Study Report for study VZ-006  Vol 5.3.5.1, p.23

CIS Scores for Subjects with Clinical Varicella; mean (range)

		

		

		Treatment



		

		

		IM VZIG


(n-8)

		IM NP-001


(n=5)

		IV NP-001


(n=6)



		

		Strata

		N

		

		N

		

		N

		



		Days of Clinical Varicella

		1 (1-4 days)

		5

		3.4 (0-6)

		4

		4.3 (0-6)

		3

		2.7 (0-7)



		

		2 (5-14 days)

		3

		3.3 (0-6)

		1

		6

		3

		3.7 (1-7)





The following table shows the CIS for individual subjects at the various study periods:

		

		Stratum

		Subject ID

		Screening

		Baseline

		Day 2

		Day 7

		Day 14

		Day 28

		Closeout

		At Time of


Varicella 


Development



		VariZIG IM

		Days 1 - 4

		-b(6)--

		0

		0

		0

		0

		2

		0

		0

		4



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		3



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		

		

		

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		0



		

		

		-b(6)--

		0

		0

		0

		0

		0

		

		

		



		

		

		-b(6)--

		

		

		

		0

		4

		0

		

		4



		

		

		-b(6)--

		0

		0

		0

		

		0

		

		

		



		

		

		-b(6)--

		2

		2

		2

		1

		0

		

		0

		



		

		Days  5 - 14

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		

		0

		

		0

		



		

		

		-b(6)--

		0

		0

		

		0

		

		

		

		



		

		

		-b(6)--

		0

		0

		

		

		

		

		

		



		

		

		-b(6)--

		

		0

		0

		0

		0

		

		

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		5



		VZIG IM

		Days 1 - 4

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		2

		

		

		2



		

		

		-b(6)--

		0

		0

		0

		0

		2

		0

		0

		2



		

		

		-b(6)--

		0

		0

		0

		

		

		

		

		



		

		

		-b(6)--

		0

		0

		0

		0

		

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		

		

		

		0

		0

		0

		

		1



		

		

		-b(6)--

		

		

		

		

		

		

		

		0



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		6



		

		Days  5 - 14

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		4



		

		

		-b(6)--

		0

		0

		0

		0

		

		

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		

		

		0

		



		

		

		-b(6)--

		

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		

		

		

		

		1

		8

		0

		1



		

		

		-b(6)--

		0

		0

		0

		0

		0

		

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		VariZIG IV

		Days 1 - 4

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		

		



		

		

		-b(6)--

		0

		0

		0

		

		

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		6

		0

		0

		6



		

		

		-b(6)--

		0

		0

		0

		0

		

		

		0

		



		

		

		-b(6)--

		

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		

		

		

		

		

		

		

		1



		

		

		-b(6)--

		

		0

		0

		0

		0

		

		0

		



		

		

		-b(6)--

		

		0

		

		0

		

		

		

		



		

		Days  5 - 14

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		

		

		

		

		4



		

		

		-b(6)--

		

		

		

		

		0

		

		0

		2



		

		

		-b(6)--

		

		

		

		

		

		0

		

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		



		

		

		-b(6)--

		0

		0

		0

		0

		0

		0

		0

		





		MACROBUTTON button Show instructions



		The reviewer may choose to focus little, if any, attention on these types of analyses.  Exceptions include those exploratory or post hoc analyses that were critical to characterizing the overall clinical performance of the product and those the applicant proposes to include in the PI.

With regard to the former exception (characterizing overall clinical performance), reviewers are encouraged to be vigilant for inconsistencies in the data that may indicate undue influence by outliers on the efficacy results.  For example, if the clinical outcome of interest occurred in a much higher percentage of subjects in one region compared with others, an analysis by region would be warranted.  Other factors to consider include disease severity, components of a composite endpoint, outcomes related to the primary endpoint, etc. 





 MACROBUTTON  nil Insert text here 

6.1.12 Safety Analyses


		MACROBUTTON button Show instructions



		Clearly indicate the population being presented/analyzed in tables and text, e.g., all subjects randomized, or all subjects who received any study product.  In cases where a method different from that specified in the protocol is used for analysis, information on the approach and the rationale behind it should be included. 

Most studies acquire safety data in (at least) two different ways.  Adverse events can be actively solicited (such as with a patient diary card) or passively collected (such as unscheduled visits to a health care provider).  Be sure to distinguish between these two fundamentally different sets of data and clearly identify what is included in each analysis below.





 MACROBUTTON  nil Insert text here 

6.1.12.2 Overview of Adverse Events

IM and IV NP-001 Adverse Events


		MACROBUTTON button Show instructions



		In most cases, reviewers are encouraged to provide a comprehensive analysis of the AE data in tabular form stratified by severity and by organ system.  Scrutinize the data for trends, patterns or syndromes, and comment on their significance.  


The reviewer may choose to display additional analyses of AE data in special populations, e.g., pediatric, premature infants, elderly, immunocompromised, etc.





 MACROBUTTON  nil Insert text here 

IM and IV NP-001 Adverse Events


		

		IM COMM VZIG 


Number of Subjects= 19

		IM NP-001


Number of Subjects= 19

		IV NP-001


Number of Subjects= 22



		

		Events

		Subjects Reporting


Event

		Events

		Subjects Reporting


Event

		Events

		Subjects Reporting


Event



		Preferred Term

		All

		Related

		All

		Related

		All

		Related

		All

		Related

		All

		Related

		All

		Related



		Adverse Events

		40

		14

		16

		11

		38

		12

		15

		10

		42

		6

		16

		3



		Body as a


Whole

		22

		12

		14

		11

		21

		12

		13

		10

		14

		1

		9

		1



		Asthenia

		0

		0

		0

		0

		1

		1

		1

		1

		2

		0

		2

		0



		Chills

		0

		0

		0

		0

		2

		0

		2

		0

		0

		0

		0

		0



		Fever

		2

		0

		2

		0

		2

		0

		1

		0

		2

		0

		2

		0



		Flu Syndrome

		0

		0

		0

		0

		2

		0

		2

		0

		0

		0

		0

		0



		Headache

		4

		2

		2

		2

		4

		3

		4

		3

		4

		0

		2

		0



		Infection

		1

		0

		1

		0

		3

		0

		3

		0

		2

		0

		2

		0



		Injection Site


Reaction

		1

		1

		1

		1

		0

		0

		0

		0

		2

		1

		2

		1



		Malaise

		1

		0

		1

		0

		0

		0

		0

		0

		0

		0

		0

		0



		Neck Rigid

		1

		0

		1

		0

		0

		0

		0

		0

		0

		0

		0

		0



		Pain

		3

		0

		2

		0

		0

		0

		0

		0

		0

		0

		0

		0



		Pain Abdomen

		0

		0

		0

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Pain Back

		0

		0

		0

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Pain Chest

		0

		0

		0

		0

		1

		0

		1

		0

		0

		0

		0

		0



		Pain Injection Site

		9

		9

		9

		9

		8

		8

		8

		8

		0

		0

		0

		0



		Cardiovascular


System

		0

		0

		0

		0

		1

		0

		1

		0

		1

		0

		1

		0



		Cardiovascular


Disease

		0

		0

		0

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Migraine

		0

		0

		0

		0

		1

		0

		1

		0

		0

		0

		0

		0



		Digestive


System

		4

		1

		3

		1

		2

		0

		2

		0

		10

		1

		8

		1



		Anorexia

		0

		0

		0

		0

		0

		0

		0

		0

		2

		0

		2

		0



		Diarrhea

		0

		0

		0

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Gastrointestinal


Disease

		0

		0

		0

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Nausea

		3

		1

		3

		1

		2

		0

		2

		0

		4

		1

		4

		1



		Vomit

		1

		0

		1

		0

		0

		0

		0

		0

		2

		0

		2

		0



		Hemic and


Lymphatic


System

		1

		0

		1

		0

		0

		0

		0

		0

		1

		1

		1

		1



		Ecchymosis

		0

		0

		0

		0

		0

		0

		0

		0

		1

		1

		1

		1



		Lymphadeno

		1

		0

		1

		0

		0

		0

		0

		0

		0

		0

		0

		0



		Metablic and


Nutritional


Disease

		2

		0

		2

		0

		1

		0

		1

		0

		2

		0

		2

		0



		Edema

		0

		0

		0

		0

		1

		0

		1

		0

		0

		0

		0

		0



		Edema


Peripheral

		1

		0

		1

		0

		0

		0

		0

		0

		0

		0

		0

		0



		Phosphatase


Alkaline


Increase

		0

		0

		0

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Weight


Decrease

		1

		0

		1

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Musculoskeletal


System

		0

		0

		0

		0

		0

		0

		0

		0

		1

		1

		1

		1



		Myalgia

		0

		0

		0

		0

		0

		0

		0

		0

		1

		1

		1

		1



		Nervous


System

		2

		1

		2

		1

		1

		0

		1

		0

		5

		1

		4

		1



		Dizziness

		2

		1

		2

		1

		0

		0

		0

		0

		0

		0

		0

		0



		Hypertonia

		0

		0

		0

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Insomnia

		0

		0

		0

		0

		1

		0

		1

		0

		1

		0

		1

		0



		Somnolence

		0

		0

		0

		0

		0

		0

		0

		0

		2

		0

		2

		0



		Vasodilat

		0

		0

		0

		0

		0

		0

		0

		0

		1

		1

		1

		1



		Respiratory


System

		3

		0

		2

		0

		6

		0

		5

		0

		1

		0

		1

		0



		Asthma

		1

		0

		1

		0

		2

		0

		2

		0

		0

		0

		0

		0



		Cough Increase

		1

		0

		1

		0

		2

		0

		2

		0

		0

		0

		0

		0



		Epistaxis

		0

		0

		0

		0

		1

		0

		1

		0

		0

		0

		0

		0



		Pharyngitis

		1

		0

		1

		0

		1

		0

		1

		0

		1

		0

		1

		0



		Skin and


Appendages

		3

		0

		2

		0

		4

		0

		4

		0

		3

		1

		3

		1



		Acne

		1

		0

		1

		0

		0

		0

		0

		0

		0

		0

		0

		0



		Pruritus

		0

		0

		0

		0

		2

		0

		2

		0

		1

		1

		1

		1



		Rash

		0

		0

		0

		0

		2

		0

		2

		0

		1

		1

		1

		1



		Rash


Maculopapular

		1

		0

		1

		0

		0

		0

		0

		0

		0

		0

		0

		0



		Rash


Vesiculobullous

		1

		0

		1

		0

		0

		0

		0

		0

		0

		0

		0

		0



		Special Senses

		1

		0

		1

		0

		1

		0

		1

		0

		1

		0

		1

		0



		Corneal Lesion

		1

		0

		1

		0

		0

		0

		0

		0

		0

		0

		0

		0



		Otitis Media

		0

		0

		0

		0

		1

		0

		1

		0

		0

		0

		0

		0



		Taste


Perversion

		0

		0

		0

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Urogenital


System

		2

		0

		2

		0

		1

		0

		1

		0

		3

		0

		3

		0



		Abortion

		2

		0

		2

		0

		0

		0

		0

		0

		1

		0

		1

		0



		Hemorrhage


Vaginal

		0

		0

		0

		0

		0

		0

		0

		0

		2

		0

		2

		0



		Infection Urinary Tract

		0

		0

		0

		0

		1

		0

		1

		0

		0

		0

		0

		0





6.1.12.3 Deaths 

There were no deaths.

		MACROBUTTON button Show instructions



		Particularly for products intended for prevention of disease in generally healthy populations, reviewers may choose to evaluate and comment on each case in narrative form.  Indicate your concurrence (or lack thereof) with the investigator’s assessment of causality.


For high-risk populations, summarize the natural history of the relevant diseases, focusing particularly on whether there is any discordance between the expected and observed fatality rate and on the comparison between rates in the treatment and control arms.  

If death was a clinical efficacy endpoint, simply state that fact and refer to the discussion in the relevant efficacy section.





 MACROBUTTON  nil Insert text here 

N/A


6.1.12.4 Nonfatal Serious Adverse Events 

See Appendix 4.

		MACROBUTTON button Show instructions



		Generally, the approach to reviewing SAEs should be similar to the one recommended for reviewing deaths (see above).  The number of cases may make individual assessment infeasible, particularly in high risk populations.  Display in tabular format is acceptable.

Care should be taken in the analysis of multiple SAEs that are linked, particularly in the assessment of causality.  For example, if a subject undergoing stem cell mobilization and apheresis experiences a myocardial infarction (MI) and subsequently develops pulmonary edema, both events might meet the defining criteria for an SAE.  However, complications that subsequently develop as a direct result of the initial pathology should generally be reported as, and evaluated as, a single event.  





 MACROBUTTON  nil Insert text here 

See Appendix 4.


6.1.12.5 Adverse Events of Special Interest (AESI) 

There were no cases of varicella pneumonitis.

		MACROBUTTON button Show instructions



		Reviewers are encouraged to exercise clinical judgment in identifying AEs of special interest for particular products.  Some of CBER Offices’ clinical groups have developed lists of AESIs specific for certain classes of products or adjuvants; check with colleagues and supervisors.  


Examples include thromboembolic events in FVII studies, neoantigenicity with FVIII products, autoimmune diagnoses made after receipt of products containing novel adjuvants, and cardiac perforation following intramyocardial catheter delivery of stem cells using a percutaneous catheter.





 MACROBUTTON  nil Insert text here 

6.1.12.6 Clinical Test Results 


		MACROBUTTON button Show instructions



		Identify and discuss treatment-emergent laboratory or vital sign abnormalities (regardless of whether reported as AEs).  





 MACROBUTTON  nil Insert text here 

Anti-VZ antibody titers were measure at baseline, day 2, and at ‘closeout’ (approximately day 42).  These data were not used to classify outcomes (see Executive Summary).  The following table gives the Log10 anti-VZ titers measured in the –b(4)-----

		

		

		

		Log10 –b(4)------- Titer by Period

		



		Clinical


Varicella?

		Study


Arm

		Subject


ID

		Baseline

		Day 2

		Closeout

		> 100 X Baseline at Closeout



		No

		IM VZIG

		--b(6)--

		0

		1.612784

		2.889302

		1



		No

		IM VZIG

		--b(6)--

		2.401401

		2.522444

		4.524889

		1



		No

		IV NP001

		--b(6)--

		1.041393

		1.908485

		3.209783

		1



		No

		IV NP001

		--b(6)--

		0

		1.973128

		2.622214

		1



		No

		IM NP001

		--b(6)--

		2.041393

		2.130334

		1.995635

		0



		No

		IM NP001

		--b(6)--

		1.361728

		1.919078

		1.60206

		0



		No

		IM NP001

		--b(6)--

		0.30103

		1.643453

		

		0



		No

		IM NP001

		--b(6)--

		0.30103

		1.544068

		1.278754

		0



		No

		IM NP001

		--b(6)--

		0.954243

		1.414973

		

		0



		No

		IM NP001

		--b(6)--

		1.041393

		1.380211

		1.69897

		0



		No

		IM NP001

		--b(6)--

		0.778151

		1.361728

		1.146128

		0



		No

		IM NP001

		--b(6)--

		1.176091

		1.531479

		1.230449

		0



		No

		IM NP001

		--b(6)--

		0.477121

		1.414973

		1.146128

		0



		No

		IM NP001

		--b(6)--

		0.477121

		1.477121

		

		0



		No

		IM NP001

		--b(6)--

		0.477121

		1.591065

		1.255273

		0



		No

		IM NP001

		--b(6)--

		0.69897

		1.544068

		1.20412

		0



		No

		IM VZIG

		--b(6)--

		2.857332

		2.802089

		2.821514

		0



		No

		IM VZIG

		--b(6)--

		1.113943

		1.755875

		1.623249

		0



		No

		IM VZIG

		--b(6)--

		0

		1.518514

		

		0



		No

		IM VZIG

		--b(6)--

		0

		1.623249

		1.079181

		0



		No

		IM VZIG

		--b(6)--

		0

		1.69897

		1.146128

		0



		No

		IM VZIG

		--b(6)--

		1

		1.643453

		1.518514

		0



		No

		IM VZIG

		--b(6)--

		0.30103

		1.230449

		0.90309

		0



		No

		IM VZIG

		--b(6)--

		0.477121

		1.491362

		1.30103

		0



		No

		IM VZIG

		--b(6)--

		2.609594

		2.624282

		2.507856

		0



		No

		IV NP001

		--b(6)--

		0.30103

		1.763428

		1.20412

		0



		No

		IV NP001

		--b(6)--

		0.69897

		2.252853

		1.113943

		0



		No

		IV NP001

		--b(6)--

		1.079181

		2.133539

		

		0



		No

		IV NP001

		--b(6)--

		0.845098

		1.968483

		1.30103

		0



		No

		IV NP001

		--b(6)--

		0

		1.716003

		0.90309

		0



		No

		IV NP001

		--b(6)--

		1.612784

		2.274158

		1.763428

		0



		No

		IV NP001

		--b(6)--

		0.477121

		1.982271

		1.653213

		0



		No

		IV NP001

		--b(6)--

		0.477121

		1.653213

		1.113943

		0



		No

		IV NP001

		--b(6)--

		0.69897

		2.053078

		1

		0



		No

		IV NP001

		--b(6)--

		0.69897

		1.919078

		1.342423

		0



		No

		IV NP001

		--b(6)--

		0.90309

		2.311754

		

		0



		No

		IV NP001

		--b(6)--

		0.60206

		2.357935

		1.60206

		0



		No

		IV NP001

		--b(6)--

		2.55145

		2.691081

		2.453318

		0



		No

		IV NP001

		--b(6)--

		2.912753

		3.107888

		3.100715

		0



		Yes

		IM NP001

		--b(6)--

		0.778151

		1.20412

		3.576457

		1



		Yes

		IM NP001

		--b(6)--

		1.20412

		1.531479

		3.852236

		1



		Yes

		IM VZIG

		--b(6)--

		0

		1.462398

		3.301247

		1



		Yes

		IM VZIG

		--b(6)--

		1.322219

		1.322219

		3.468347

		1



		Yes

		IM VZIG

		--b(6)--

		0.477121

		1.70757

		3.375298

		1



		Yes

		IM VZIG

		--b(6)--

		0.778151

		1.544068

		3.779669

		1



		Yes

		IV NP001

		--b(6)--

		0.30103

		1.880814

		3.017868

		1



		Yes

		IV NP001

		--b(6)--

		0.477121

		1.880814

		2.666518

		1



		Yes

		IV NP001

		--b(6)--

		1

		2.444045

		3.055378

		1



		Yes

		IM NP001

		--b(6)--

		1.361728

		1.819544

		2.755112

		0



		Yes

		IM NP001

		--b(6)--

		0.954243

		1.531479

		

		0



		Yes

		IM NP001

		--b(6)--

		0.477121

		1.278754

		2.255273

		0



		Yes

		IM NP001

		--b(6)--

		1.447158

		1.919078

		3.116608

		0



		Yes

		IM VZIG

		--b(6)--

		0.954243

		1.70757

		

		0



		Yes

		IM VZIG

		--b(6)--

		0.60206

		1.892095

		2.568202

		0



		Yes

		IM VZIG

		--b(6)--

		1.740363

		2.120574

		

		0



		Yes

		IM VZIG

		--b(6)--

		1.255273

		1.447158

		3.24403

		0



		Yes

		IV NP001

		--b(6)--

		0.69897

		2.152288

		2.555094

		0



		Yes

		IV NP001

		--b(6)--

		1.716003

		2.037426

		1.995635

		0



		Yes

		IV NP001

		--b(6)--

		0.60206

		1.886491

		

		0





6.1.12.7 Dropouts and/or Discontinuations


		MACROBUTTON button Show instructions



		Discuss the overall impact of discontinuations on the evaluation of safety.  Focus special attention on discontinuations due to AEs.
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Three subjects were excluded from the efficacy analysis because of inappropriate enrollment (subjects VF-252 and VF-258 were immune at baseline; VF-146 had active varicella infection at enrollment).


Three subjects were excluded from the efficacy analysis because of inappropriate enrollment (subjects ---b(6)------------- were immune at baseline; -b(6)-- had active varicella infection at enrollment).


		Instructions for reviewing additional individual studies:  to show/hide, double-click here -> MACROBUTTON button Show instructions



		If there is a second (or third, fourth, etc.) important trial to be reviewed individually, this is the location to include the review.  

Each section from the first trial reviewed is numbered 6.1(.X.X.X).  Copy and paste the headings to be used in the review of the second trial into this section.  Change each heading number from 6.1(.X.X.X) to 6.2(.X.X.X).  For example, the headings for the second trial would begin as follows:







6.2 Trial #2 Study VZ-009


 “Safety and Efficacy of Varicella Zoster Immune Globulin (Human) (VariZIG™) in Patients At-Risk of Varicella Infection”


Objectives (Primary, Secondary, etc)


· to outline the handling and use of VariZIG which is distributed by FFF Enterprises under the Expanded Access IND


· to collect safety and efficacy data for VariZIG


6.2.2 Design Overview 


Study VZ-009 was an open-label Expanded Access Protocol to provide VariZIG to high risk subjects following exposure to VZV in the USA.  The study was conducted by the U.S. distributor of the product, FFF Enterprises, Inc.


There were four visits prescribed in the protocol, as follows:


· Baseline visit (visit 1)


· collection of eligibility data, 


· medical history, 


· varicella exposure history, 


· informed consent, 


· hematology and blood chemistry parameters (if available), 


· VariZIG administration and 


· adverse event monitoring. 


· Two observational visits


· Visit 2 conducted between Day 1-4 and 


· Visit 3, between Day 7-20, collect data on safety and efficacy. 


· Visit 4 between Day 28-42, include the overall clinical review of varicella infection and completion of adverse event and safety data. 


· Follow-up with for 4 weeks (or to resolution of varicella infection) and completion of the CRF was encouraged.


The following schema shows the study design:


[image: image8.png]Figure 1: Schematic Diagram of VariZIG Release and Data Collection
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56.104 part () or Cangene Corporation)

N

Investigator (or designate)
sends the completed CRF o
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6.2.3 Population 


		MACROBUTTON button Hide instructions



		Summarize the important eligibility criteria.
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Inclusion Criteria


1. Signed and dated ICF.


2. Cangene Corporation (or designate) VariZIG release requirement.


3. Any of the following high risk subjects exposed to VZV ideally within the previous 96 hours but within the previous 10 days maximum (protocol version 4.0):


a. Immunocompromised pediatric patients.


b. Immunocompromised adult patients.


c. Full term infants (including infants < 1 year of age).


d. Pre-term infants.


e. Pregnant women


f. Newborns whose mothers had VZV infection shortly before delivery (<5 days).


g. Newborns whose mothers had VZV infection shortly after delivery (<2 days).


h. Healthy non-immune adults.


Exclusion Criteria


1. Subjects with known immunity to VZV [i.e. previous varicella infections or varicella


2. vaccination (received 2 doses of the varicella vaccine)].


3. Hypersensitivity to blood or blood products, including IV or IM human immunoglobulin preparations.


4. Hypersensitivity to any component of VariZIG, its diluent or any packaging component.


5. History of selective IgA deficiency.


6. Evidence of VZV infection (chicken pox or shingles) at study entry.


7. Subjects that were severely thrombocytopenic (platelets < 50 x 109/L).


6.2.4 Study Treatments or Agents Mandated by the Protocol


		MACROBUTTON button Show instructions



		Provide the dose, schedule and route of administration of the investigational product and control product (e.g., placebo), as well as concomitantly administered approved products (e.g., sealants/hemostatic agents, licensed vaccines).


The product formulation used for each study arm should be stated; or reference the CMC review.  Lot numbers may be provided for the investigational product(s).  Composition of the placebo or other comparative control may be described, as well as lot numbers when applicable.
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NP-001 (VariZIG) was administered intramuscularly according to body weight by dose algorithm shown in the following table:


		Weight of Subject

		Dose

		Volume to


Administer*


(mL)



		Kg

		lb

		Units

		Number of vials

		



		≤10.0

		≤22.0

		125

		1

		1.2



		10.1-20.0

		22.1-44.0

		250

		2

		2.4



		20.1-30.0

		44.1-66.0

		375

		3

		3.6



		30.1-40.0

		66.1-88.0

		500

		4

		4.8



		>40.0

		>88.0

		625

		5

		6.0





* Volume of VariZIG to be administered to the subject after reconstitution.


· The maximum dose was 625 units for subjects with weight > 40 kg.


· The original protocol recommended a dose of 62.5 units (0.6 ml) for infants under 5 kg body weight; however this dose was increased to 125 units (1.2 ml) after consultations by the sponsor with CDC (Atlanta).

· There were no restrictions on the use of prior or concomitant therapy.

6.2.5 Directions for Use


		MACROBUTTON button Show instructions



		In the case of some products, particularly blood products or tissues or combination products that include devices, the protocol may specify a detailed set of instructions and/or parameters for use in the study.  Document (and discuss if needed) those elements here.





Most subjects received VariZIG by the intramuscular route of administration, as per protocol, with a few subjects receiving it by the intravenous route of administration.

 MACROBUTTON  nil Insert text here 

N/A


6.2.6 Sites and Centers

Nationwide expanded access

 MACROBUTTON  nil Insert text here 

N/A  nationwide expanded access


6.2.7 Surveillance/Monitoring


		MACROBUTTON button Show instructions



		Summarize the surveillance/monitoring plans for both safety and efficacy.  Reviewers should consider the following items:


Follow-up visits.


Who performed surveillance/monitoring.


Use of an independent Data Monitoring Committee (DMC), if applicable.


Forms used (CRFs, scripted interviews, etc.).


What parts of surveillance/monitoring were active versus passive.


Any actions that were taken based upon specific findings.


Any algorithms. 


Frequently, the applicant submits in the clinical study report a figure or table that provides all necessary detail of surveillance and monitoring in as concise a manner as possible.  Do not try to improve on what amounts to reference material for readers who may want to check details regarding conduct of the study.  Cutting and pasting this table (and documenting the source) may be sufficient in some cases.
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Schedule of Events for VZ-009 Study


		

		Visit 1

		Visit 2

		Visit 3

		Visit r



		

		Day 0/Baseline

		Day 1 to Day 4

		Day 7 to Day 20


(or approximate day of


varicella rash development


as applicable)1

		Day 28 to Day 42


(closeout) or Early


Termination



		Admission Criteria

		X

		

		

		



		Signed Informed Consent

		X

		

		

		



		Medical


History

		X

		

		

		



		History of Varicella Exposure

		X

		

		

		



		Hematology2

		X

		X

		X

		X



		Blood Chemistry2

		X

		X

		X

		X



		VariZIG Dosing3

		X

		

		

		



		Adverse Events

		X4

		X

		X

		X



		Concomitant Medications

		X5

		X

		X

		X



		Evaluation of Varicella Lesion(s)

		

		X

		X

		X



		Overall Clinical Review of Varicella


Infection

		

		

		

		X





1If appropriate; 2If available; 3Re-dosing of VariZIG may occur on Days other than Day 0, if clinically justified; 4Post dosing; 5Record all transfusions and prescription, non-prescription and herbal medications.


Source: Original BLA 125430/0; Clinical Study Report for study VZ-00  Vol 5.3.5.1.2, p.18


Clinical Assessments Conducted During VZ-009 Study


		Assessment

		Visit 1

(Baseline)

		Visit 2

(D1 – D4)

		Visit 3

(D7 – D20)

		Visit 4

(D28 – D42)



		Adverse events

		

		√

		√

		√



		Blood chemistry tests*:


Total bilirubin, AST, ALT, alkaline phosphatase, lactate dehydrogenase, creatinine, BUN

		√

		√

		√

		√



		Hematology tests*:


Hemoglobin, hematocrit, WBC count and differential, RBC count and platelet count

		√

		√

		√

		√



		Evaluation of varicella lesions - type, number, size, location of the body and percent of body area affected

		

		√

		√

		√



		Assessment for incidence of pneumonia, encephalitis, pox count > 100

		

		

		

		√





* If available; D: Day post VariZIG administration.


Source: Original BLA 125430/0; Clinical Study Report for study VZ-00  Vol 5.3.5.1.2, p.27


6.2.8 Endpoints and Criteria for Study Success 

Efficacy assessments were based on evaluation of the following:


		MACROBUTTON button Show instructions



		Describe in detail the prospective primary and secondary endpoint(s) of the study.  Indicate whether instruments and/or endpoints were appropriate for the study, including consideration of any validation of the endpoints for the indicated disease (or health-related condition) and for the population being studied.  


State whether definitions for endpoints in the protocol were modified during or after the completion of the study.  As always, avoid repetition whenever possible by referring to the relevant section if the topic has been addressed adequately elsewhere in the review.
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Efficacy assessments were based on evaluation of the following:


· incidence of varicella (chickenpox), 


· mortality, 


· pneumonia, 


· encephalitis and 


· complications due to VZV infection


6.2.9 Statistical Considerations & Statistical Analysis Plan

Protocol VZ-009 planned to analyze the incidence of clinical varicella as a primary endpoint, as well as secondary endpoint of mortalily due to VZ infection, varicella pneumonia, varicella encephalitis, number of subjects with pox count > 100, and other complications of varicella in high-risk subjects.

Study VZ-009 was incompletely monitored and reported (see Appendix 7). Therefore, no statistical analysis comparing outcomes of VZ-009 to other outcome rates is possible. 


		MACROBUTTON button Show instructions



		Statistical considerations can be complex.  Do not hesitate to refer to the review provided by CBER’s statistician.


The following are some elements of the statistical analysis plan that the clinical reviewer may elect to cover:


a statement of the null hypothesis


assumptions used to calculate the sample size (percent power, magnitude of effect (i.e., point estimate of efficacy), lower bound of confidence interval)  


prespecified methods of handling missing data


statistical methodology used to adjust for multiplicity





 MACROBUTTON  nil Insert text here 

N/A


6.2.10 Study Population and Disposition

		MACROBUTTON button Show instructions



		In general, use of tables and graphs are encouraged.  Tables and graphs displaying trial results should indicate the source and whether the material was adapted or replicated (i.e., “cut and paste”).  The following example footnotes are provided as suggested templates:


Identical replication:


“Source: Original sBLA 125126/773; Clinical Study Report V503-019, p.138”


Adaptation:


“Source: Adapted from - sBLA 125126/773; Clinical Study Report V503-019, p.236”
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6.2.10.1
Populations Enrolled/Analyzed


		MACROBUTTON button Show instructions



		In this section, the reviewer should routinely specify how populations were defined for specific analyses (e.g., per protocol, intention to treat (ITT)) and provide a detailed definition for each analysis population.


Clinical trials are nearly always conducted in a narrow segment of a much larger population for whom the product is intended for use.  Comment here on the extent to which the enrolled population adequately represents the broader population targeted by the proposed indication.  If applicable, briefly discuss any major differences between analyzed and intended populations with regard to variables that could impact efficacy and/or safety.  
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6.2.10.1.1 Demographics

[image: image9.png]‘Table 11-4 Summary of Study Population Demographics Based on Safety Population®

Demography Variable Overall

Age’ (vears) o 372
Mean (SD) 122(146%)
Median 61
Range 00 -758

Gender [n (%)) Female 224 (602)
Male 148 (39.9)







[image: image10.png]Demography Variable

Race [2 (%)] White 204 (548)
‘Black or African American. 38(102)
Asian 1961)
‘Hispanic or Latino 79Q12)
American Indian or Alaska Native 205
‘Native Hawaiian or Other Pacific Islander 103)
‘Subject Declined to Provide 7019
Not Reported. 269

Weight (kg) o 372
Mean (SD) 343 (3399)
Median 20
Range 05-145.0

TIf demographic information was missing on the CRF. available data provided on the DRF was used.
? Age is calculated from the date of VariZIG administration, if available. If not available, age is calculated
from the date of Informed Consent or the date of drug request

* Total mumber of subjects in the safety population. Only the demographic information for initial dose is
included in the summary for subjects who received more than 1 dose of VariZIG.







		MACROBUTTON button Show instructions



		Provide, usually in tabular form, demographic information for the treatment groups (e.g., age, gender, race/ethnicity, distribution by investigator or site, etc.)
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6.2.10.1.2 Medical/Behavioral Characterization of the Enrolled Population

Table 10-1 Composition of Safety and Efficacy Populations in VZ-009 Study

		MACROBUTTON button Show instructions



		If needed, further characterize the enrolled population with regard to variables that could have an important impact on the assessment of safety and efficacy.  


Consider the following examples:


If the indication sought by the applicant is for prevention of a sexually transmitted infection, the reviewer may elect to compose a separate table dedicated to documenting the sexual history and practices of the experimental and control group subjects.  


For a trial of a therapeutic vaccine intended for smoking cessation, it may be appropriate to document at the individual subject level prior smoking cessation interventions attempted and the reasons for their failure.  


For a trial of prevention of thromboembolic events (TE) in patients with antithrombin III deficiency during surgery or peripartum, documentation of prior history of TE in these patients is particularly important.


Other example subject characteristics potentially relevant to interpretation of study results include:  use of concomitant medications, history of procedures or other medical interventions, past or current infections (including baseline serostatus), history of residence in an area endemic for a specific disease.


Make note of any imbalances in randomization results that could affect efficacy and/or safety results, or include a statement that no such imbalances were identified.





		Type of high risk subject (Abbreviation)

		Safety Population

No. of Subjects1 (No. of

VariZIG doses) Total = 372 (379)

		Efficacy Population No. of Subjects (No. of VariZIG doses)

Total = 297 (303)



		Healthy non-immune adults (HA)

		5 (5)

		2 (2)



		Pregnant women (PW)

		80 (81)

		70 (70)



		Immunocompromised adults (IC-Ad)

		22 (22)

		15 (15)



		Immunocompromised pediatric subjects2

		152 (158)

		132 (138)



		Full term newborns, age: 0-27 days (Nb)

		37 (37)

		29 (29)



		Pre-term infants (Pt)

		69 (69)

		43 (43)



		Infants, age: 28 days – 1 year (If)

		7 (7)

		6 (6)





1 There were 337 subjects for whom AE page was submitted to Cangene.


2 Immunocompromised pediatric subjects consisted of adolescents, IC-Al (age: 12 – 18 years), children, IC-Ch


(age: 2 – 11 years), toddlers, IC-To (age: 1 – 2 years), infants, IC-If (age: 28 days – 1 year), full term newborns,


IC-Nb (age: 0 – 27 days) and pre-term infants, IC-Pt.

Source: Original BLA 125430/0; Clinical Study Report for study VZ-009  Vol 5.3.5.1.2, p.39 of 306
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6.2.10.1.3 Subject Disposition

From the VZ-009 study report (page 38):


To obtain VariZIG, the investigator (or delegate) was required to complete a DRF to


determine subject eligibility for VZ-009. For eligible subjects, a subject identification


number (ID) was assigned and VariZIG was released by FFF Enterprises. The completed


DRFs with subject ID were submitted to Cangene for database entry. From the start of the


study (March 7, 2006) to the data collection cut-off (September 01, 2011), there were 998


authorized requests for VariZIG administration. Of the 998 authorized requests, 192


individuals did not receive the drug, as confirmed by site personnel. This report includes the 372 individuals for whom data was received and VariZIG was administered (Section 9.7.1.1).


Post-dosing subject data was not received for the remaining 434 subjects.


Of the 372 subjects in this report, a total of 337 subjects with sufficient information on


incidence of adverse events are included in the safety analysis population. This population includes four subjects (VM-00215, VM-00216, VM-00301 and VM-00779) for whom CRF data was extracted from submitted SAE forms. A total of 303 subjects had sufficient efficacy data to allow inclusion into the primary efficacy analysis population. A summary of subject disposition is provided in Figure 2.


[image: image11.png]Figure 2 Dispos

on of Subjects in Study

'Z-009 up to September 1, 2011

998 Authorized Requests for VarZIG.

VariZIG not admmistered
5=192
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|
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*Safety data received by Cangene include information derived fom CRFs and SAE forms.







Source: Original BLA 125430/0; Clinical Study Report for study VZ-009  Vol 5.3.5.1.2, p.38 of 306


6.2.11 Efficacy Analyses


The duration of varicella contact is not reported for 77 of 361 subjects listed in database VARHIST, which gives the history of exposure to varicella.


		MACROBUTTON button Show instructions



		Frequently, this is best documented with a flow diagram that illustrates graphically how many subjects were recruited, failed eligibility criteria, violated protocol, died, dropped out, crossed over to a different study arm according to protocol, were lost to follow-up, were available for analysis in defined study populations, etc.
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6.2.11 Efficacy Analyses


 MACROBUTTON  nil Insert text here 

The duration of varicella contact is not reported for 77 of 361 subjects listed in database VARHIST, which gives the history of exposure to varicella.


For the 284 subjects with reported varicella exposure times, the following chart shows the distribution of exposure times (in minutes):
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It can be seen that reported exposure times can be classified into three groups:


		Varicella Exposure Time

		Number of Subjects



		Less than 24 hours

		174



		24-48 hours

		36



		More than 48 hours

		53





It can be seen from the above table that 173/283 (61%) of subjects for whom varicella exposure time data were reported had exposures less than 24 hours.

Of the 78 subjects for whom the duration of varicella contact was not reported, 5 subjects (6%) developed varicella, and infection information is not reported for 6 subjects (8%).


Of the 283 subjects for whom varicella exposure times are available, 18 subjects developed varicella, and infection information is not reported for 24 subjects.

		MACROBUTTON button Show instructions



		The reviewer may choose to focus little, if any, attention on these types of analyses.  Exceptions include those exploratory or post hoc analyses that were critical to characterizing the overall clinical performance of the product and those the applicant proposes to include in the PI.


With regard to the former exception (characterizing overall clinical performance), reviewers are encouraged to be vigilant for inconsistencies in the data that may indicate undue influence by outliers on the efficacy results.  For example, if the clinical outcome of interest occurred in a much higher percentage of subjects in one region compared with others, an analysis by region would be warranted.  Other factors to consider include disease severity, components of a composite endpoint, outcomes related to the primary endpoint, etc. 





 MACROBUTTON  nil Insert text here 

6.2.12 Safety Analyses


		MACROBUTTON button Show instructions



		Clearly indicate the population being presented/analyzed in tables and text, e.g., all subjects randomized, or all subjects who received any study product.  In cases where a method different from that specified in the protocol is used for analysis, information on the approach and the rationale behind it should be included. 


Most studies acquire safety data in (at least) two different ways.  Adverse events can be actively solicited (such as with a patient diary card) or passively collected (such as unscheduled visits to a health care provider).  Be sure to distinguish between these two fundamentally different sets of data and clearly identify what is included in each analysis below.
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6.2.12.2 Overview of Adverse Events


		MACROBUTTON button Show instructions



		In most cases, reviewers are encouraged to provide a comprehensive analysis of the AE data in tabular form stratified by severity and by organ system.  Scrutinize the data for trends, patterns or syndromes, and comment on their significance.  


The reviewer may choose to display additional analyses of AE data in special populations, e.g., pediatric, premature infants, elderly, immunocompromised, etc.
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See Appendix 5 for non-serious adverse events and Appendix 6 for serious adverse events.


In those appendices, subjects with pink background had adverse events in the following list that possibly could have occurred because of thrombotic or coagulopathic events:  “Cardiac Arrest”, “Deep Vein Thrombosis”, “Disseminated Intravascular Coagulation”, “Exacerbation of Thrombocytopenia”, “Increased PTT”, “Intercranial Hemorrage”, “Intraventricular Hemorrhage”, “Necrotizing Enterocolitis”, “Petechiae – Chest, Platelets”, “Pulmonary Hemorrhage”, “Thrombocytopenia”, “Unresponsive”.


In those appendices, subjects with red backgrounds are the subjects listed in section 6.2.12.4 “Nonfatal Serious Adverse Events” who had thrombotic or coagulopathic adverse events. 


6.2.12.3 Deaths 


		MACROBUTTON button Show instructions
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Table 12-5 Deaths Reported in VZ-009 Study

		Subject ID (Subject Population1)

		Cause of death

		SAE Case #



		VM-00039 (IC-Al)

		Intracranial hemorrhage

		VZ009-00001



		VM-00088 (Pt)

		Bronchopulmonary dysplasia

		VZ009-00008





		VM-00089 (Pt)

		Intraventricular hemorrhage

		VZ009-00004





		VM-00779 (IC-Nb)

		Cardiac failure congestive

		US-144894





		VM-00903 (IC-Ad)

		Respiratory failure

		US-145151





		VM-00914 (IC-Ch)

		Neoplasm Malignant

		US-145137







Source: Original BLA 125430/0; Clinical Study Report for study VZ-009  Vol 5.3.5.1.2, p.61


Table 14-28 Narratives of Deaths Reported in VZ-009 Study


		Subject ID (Subject Population)

		Narrative



		VM-00039 (IC-Al)

		Encephalitis Herpes, Status Epilepticus, Coma, Acute Graft-Versus-Host Disease, Cardiac Arrest, Blood Pressure Fluctuation, Renal Insufficiency, Hemorrhage Intercranial, Case VZ009-00001

A 13 year-old female subject (immunocompromised adolescent) had prolonged exposure in hospital to another patient with primary varicella on April 24, 2006. She received one dose of VariZIG (625 IU) on April 28, 2006.


The subject had a medical history of osteogenic sarcoma of the skull at age 9 months requiring high- dose radiation which was complicated with brain necrosis requiring surgical debridement and resulted in left sided weakness. In 2005, she developed acute lymphoblastic leukemia. Since January 2006 she started to present self-limited seizures. In April 2006 she had a bone marrow transplant.


On the night of May 2, 2006, she had a self-limited focal seizure. At noon, May 3, 2006 she had a left sided seizure that progressed into a generalized tonic/clonic seizure. She was transferred to PICU. Over the next 24 hours she became increasingly unresponsive and was intubated. On May 9, 2006

HHV6 encephalitis was identified by PCR testing; the same day she was also diagnosed with severe graft-versus-host disease (GVHD).


While in the hospital, the subject developed cardiac arrest on May 19, 2006. She remained pancytopenic after her bone marrow transplantation. Due to the co-morbidities and treatment with nephrotoxic agents, her hospital stay was complicated with renal insufficiency which required dialysis. She became hypertensive. A CT scan revealed a large intracranial hemorrhage. On this basis the family withdrew medical support. The subject died on --b(6)--------

Her physician reported that all of these events resulted from her bone marrow transplant complicated by HHV6 encephalitis and severe GVHD.  None of them were thought to be related to VariZIG.



		VM-00088 (Pt)

		Bronchopulmonary Dysplasia, Case VZ009-00008

A one month old female preterm infant (23 weeks gestation, 0.403 kg at birth) received 125 IU (1.2mL) IM dose of VariZIG on June 22, 2006 after she was exposed to varicella virus while in hospital June 19, 2006. The patient's comorbid conditions were respiratory distress, hypotension and neonatal anemia due to extreme prematurity. At the time of study enrollment the infant was on 100% oxygen and high frequency ventilation.

The patient continued to deteriorate with complications such as cholestatic jaundice, thrombocytopenia, hydrocephalus and suspected sepsis. The parents decided to remove the ventilator support which resulted in death. The cause of death on the death certificate was severe bronchopulmonary dysplasia (BPD).


The investigator indicated that there was no relationship to either the varicella exposure or VariZIG administration.



		VM-00089 (Pt)

		Intraventricular Haemorrhage, Pulmonary Haemorrhage, Convulsion, Disseminated Intravascular Coagulation, Case VZ009-00004

A premature male infant (24 weeks, 6 days of gestation) born on --b(6)--------was exposed to varicella zoster on June 19, 2006. He received one dose of 125 U (1.2 mL) of VariZIG IM on June 22, 2006.

Due to the prematurity, he had bronchopulmonary dysplasia complicated with isolated bowel perforation and worsening thrombocytopenia. On June 22, 2006 a cerebral sonogram revealed grade 2 hemorrhage (platelets had decreased to 21,000/µL). Repeat ultrasound revealed grade 4 intraventricular hemorrhage. Thrombocytopenia was a baseline condition, which worsened contributing to disseminated intravascular coagulation (DIC). Mechanical support was withdrawn and patient died on --b(6)----------The cause of death was extreme prematurity and intracranial hemorrhage, not related to VariZIG.



		VM-00779

(Nb)

		Cardiac Failure Congestive, Case US-144894

A male newborn subject at 38 weeks gestation born on --b(6)--------------was diagnosed with


hypoplastic left heart syndrome in uterus. After he was exposed to varicella he received 125 IU of


VariZIG IM on October 11, 2009.


On September 30, 2009 he underwent Norwood-Type Stage I reconstruction surgery (right ventricle to pulmonary artery conduit insertion with Sano shunt modification and atrial septectomy). On October


1, 2009 he required extracorporeal membrane oxygenation (ECMO) due to low cardiac output syndrome and junctional ectopic tachycardia. On October 4, 2009 the ECMO was removed.


The following day, he became hypotense and required cardiopulmonary resuscitation. He was found to have significant intraventricular hemorrhage. The same day, he underwent urgent reconstruction of right common carotid artery and ligation of right internal jugular vein. On October 13, 2009 he had mediastinal exploration operation and chest closure.


Despite medical and surgical support the subject developed irrevocable uncompensated cardiac failure and died on --b(6)--------

According to the investigator the subject did not die as a result of receiving VariZIG, the infant was born with a cyanotic heart defect and was not expected to live.



		VM-00903 (IC-Ad)

		Respiratory Failure, Case US-145151

A 29 year-old female subject with a history of HIV/AIDS diagnosed in February 2010 and related complications with CNS toxoplasmosis and previous treatment for Kaposi sarcoma, received 625 IU of VariZIG IM on August 28, 2010 after exposure to varicella virus.


On August 24, 2010 she was admitted to hospital for dyspnea, cough, fever, diffuse myalgias, neck pain and headache. A spinal tap done on admission showed CSF (cerebral spinal fluid) positive for varicella zoster and she was diagnosed with possible disseminated varicella the next day. On the second hospital day, the subject became hypotensive and her respiratory status declined rapidly requiring PEEP (positive end-expiratory pressure).


By August 27, 2010 it was thought that the subject had become septic; although multiple blood cultures had no growth except one culture obtained on September 4, 2010 [positive for VRE (vancomycin resistant enteroccoci)].


On --b(6)----------------the subject died of respiratory failure secondary to severe acute respiratory distress syndrome (ARDS) or pulmonary Kaposi, unrelated to the administration of the VariZIG. The investigator stated that the subject was severely immunosuppressed and critically ill. They first


thought she had disseminated varicella; however, the subject did not develop varicella. Varicella virus


was not isolated in respiratory viral cultures or CSF viral culture; it was detected only by PCR (polymerase chain reaction) in the CSF sample on the day of admission. If it was varicella pneumonia, the virus should have been detected in the BAL (broncho-alveolar lavage) too. The investigator also stated that if the subject had disseminated varicella, she already had it on admission. The subject had very severe respiratory disease of unknown etiology (ARDS) or Kaposi sarcoma.



		VM-00914 (IC-Ch)

		Neoplasm Malignant, Case US-145137

A 6 year-old male subject with a history of relapsed stage IV MYCN – non-amplified neuroblastoma since April 6, 2010 was exposed to varicella virus and received 375 IU of VariZIG IM on October 6,


2010.


On --b(6)--------------------------after VariZIG administration) the subject died due to progression of the neuroblastoma; the immediate cause of death was respiratory failure. No autopsy was performed. The principal investigator assessed the event as unrelated to VariZIG.





* The subject was classified as a healthy non-immune adult on the CRF by the investigator; however, the subject had Hodgkin lymphoma relapse soon before administration of VariZIG.

6.2.12.4 Nonfatal Serious Adverse Events 

Table 14-29 Narratives for other Serious and Certain other Significant Adverse Events Reported in VZ-009 Study

		MACROBUTTON button Show instructions



		Generally, the approach to reviewing SAEs should be similar to the one recommended for reviewing deaths (see above).  The number of cases may make individual assessment infeasible, particularly in high risk populations.  Display in tabular format is acceptable.
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Table 14-29 Narratives for other Serious and Certain other Significant Adverse Events Reported in VZ-009 Study

		Subject ID (Subject Population)

		Narrative



		VM-00011 (Nb)

		Pneumonia Bacterial, Case VZ009-00002

A male newborn, born --b(6)--------------to a mother with varicella lesions 5 days before delivery, received 62.5 IU of VariZIG. Within the same day, the newborn developed pneumonia (bacterial suspected).


A chest x-ray and significant laboratory tests results including C-reactive protein, WBC, lymphocytes, provided the diagnosis of pneumonia. The patient was treated with cefotaxime for 10 days. Acyclovir was also added. Cerebral spinal fluid was negative for varicella zoster by PCR, ruling out pneumonia related to varicella. The event resolved completely with no residual effects and the infant was discharged from the hospital on April 11, 2006.

The reporter considered the pneumonia to be mild and unrelated to VariZIG.



		VM-00031 (IC-Ch)

		Neutropenia, Case VZ009-00031

A 5 year-old female subject with a known history of Acute Lymphoblastic Leukemia was exposed to varicella on April 3, 2006 by another playmate at school that developed varicella lesions on April 4,


2006. The subject was administered a total dose of 250 IU of VariZIG IM on April 6, 2006.

On May 17, 2006, during the Day 42 visit (close out), the investigator reported neutropenia based on the blood test results; WBC was 0.6 K/mm3, neutrophils at 26%. Prior, on Day 13 (April 19, 2006) WBC count was 2.2 K/mm3.


Neutropenia was ongoing at the end of the study. No corrective treatment was reported.


The investigator considered the event of neutropenia conditional and unrelated to VariZIG and due to chemotherapy and assessed the seriousness as medically significant. However, Cangene considers conditional adverse events as related to study drug administration, therefore this case of neutropenia was considered as related to VariZIG.



		VM-00039 (IC-Al)

		Encephalitis Herpes, Status Epilepticus, Coma, Acute Graft-Versus-Host Disease, Cardiac Arrest, Blood Pressure Fluctuation, Renal Insufficiency, Hemorrhage Intercranial, Case VZ009-00001

See narrative in Table 14-28.



		VM-00065 (IC-Ch)

		Febrile Neutropenia , Case VZ009-00005

A 5 year-old female subject (immunocompromised child) received 250 IU of VariZIG IM on June 2,


2006, post exposure to varicella. The subject had a history of Wilm’s tumor stage III and had recently received chemotherapy treatment with cyclophosphamide and etoposide from June 6 to 12, 2006.


On June 23, 2006, she was admitted to the hospital with diagnosis of febrile neutropenia. She presented in the emergency room with increased temperature (38.6ºC), vomiting and lethargy. Her skin appeared pale with bruises over her legs and arms; WBC count of 0.1 K/mm3.


The course in the hospital was eventful, she was treated with Filgrastim; the events completely resolved on June 25, 2006, and the patient was discharged from the hospital on that day.


The investigator considered the event to be severe and unrelated to VariZIG.



		VM-00066 (IC-Ch)

		Cystitis Haemorrhagic, Staphylococcal Bacteraemia, Case VZ009-00003

An 8 year-old female subject (immunocompromised child) with history of meduloblastoma since November 2005 and chemotherapy with cisplatin and etoposide, was administered one dose of 375 IU of VariZIG IM on June 2, 2006 post varicella exposure.


On June 15, 2006, the subject developed fever and the next day, she presented hematuria and was admitted to the hospital with diagnosis of haemorrhagic cystitis.


She empirically started antibiotic therapy with ceftriaxone (changed to cefotaxime) and Mesna. On June 18, 2006 the events resolved and was discharged on June 20, 2006.

On June 26, 2006, she developed fever of 38ºC with chills and decreased oral intake and the patient was re-admitted for hemorrhagic cystitis to rule out bacteremia. This time the blood cultures were positive for Staphylococcus aureus. By June 30, 2006 infection resolved and the patient was discharged home to finish antibiotic therapy.


The investigator considered that neither the hemorrhagic cystitis nor the infection was related to VariZIG.



		VM-00088 (Pt)

		Bronchopulmonary Dysplasia, Case VZ009-00008

See narrative in Table 14-28.



		VM-00089 (Pt)

		Intraventricular Haemorrhage, Pulmonary Haemorrhage, Convulsion, Disseminated Intravascular


Coagulation, Case VZ009-0004

See narrative in Table 14-28.



		VM-00091 (Pt)

		Staphylococcal Sepsis, Coagulopathy, Thrombocytopenia, Case US-144813


A premature female infant (24 weeks of gestation with weight of 0.561 kg) born on        --b(6)--------was exposed to chicken pox on June 19, 2006; she received 125 IU of VariZIG IM on June 22, 2006. Fetal and maternal complications included placental abruption, maternal insulin dependent diabetes and fetal hydrocephaly. Apgar scores were 1, 2 and 3 at one, three and five minutes respectively.


The baseline conditions included bronchopulmonary dysplasia, patent ductus arteriosus, hypoperfusion, superior vena cava syndrome, metabolic acidosis, hydronephrosis, and anemia of prematurity.

On June 25, 2006 the patient developed sepsis due to Staphylococcus epidermidis infection. Platelet count on June 28, 2006 was 119 x 109/L; PT 1.5 sec (normal range: 0.8-1.2 sec), PTT 56 sec (normal range: 23-36 sec), fibrinogen 111 mg/dL (normal range: 160-440 mg/dL). The patient was diagnosed with thrombocytopenia which was subsequently considered to have escalated to the diagnosis of coagulopathy treated with cryoprecipitate, platelets and red blood cells. The case was complicated by seizures, adrenal insufficiency, hypotension, necrotizing enterocolitis. The subject received treatment including antibiotic therapy and blood and platelets transfusions. The events were resolved on September 21, 2006.

The investigator considered the events to be severe and unrelated to VariZIG.



		VM-00135 (IC-Ch)

		Chills, Pyrexia, Tinea Versicolour, Rash Vesicular, Case VZ009-00006

A 3 year-old male subject (immunocompromised child) with a history of Wiskott Aldrich Syndrome and bone marrow transplant, was exposed to varicella from his cousin on July 5, 2006 and received


250 IU (2.6mL) of VariZIG IM on July 11, 2006.


On July 28, 2006 he developed vomiting and diarrhea. On August 1, 2006, he presented to the clinic with chills/rigors and a vesicular lesion on the abdomen.

The lesion was dime sized vesiculo-erythematous base rash diagnosed as tinea versicolor. He also developed circular erythematous rash on the forehead also diagnosed as ringworm treated with Clotrimizole and resolved on August 14, 2006. Chickenpox was ruled out. He was discharged on August 3, 2006 with all symptoms resolved.

The investigator indicated that the event was moderate and unrelated to VariZIG.



		VM-00166 (IC-To)

		Bacteraemia, Case VZ009-00023

A 14 month old female subject (immunocompromised toddler) diagnosed with retinoblastoma on April 28, 2006 was exposed to chicken pox on September 6, 2006 at daycare. On September 8, 2006, the subject received a 125 IU dose of VariZIG IM.


On September 26, 2006 (19 days after VariZIG administration), the subject was admitted for bacteremia, fever and line infection. On admission, she had fever of 38.4°C and 39.3°C the following day. She remained afebrile for the rest of the hospital stay. On examination there was a brownish discharge at catheter site. Blood cultures grew Pseudomonas aeruginosa and at the catheter site grew methicillin-resistant Staphylococcus aureus. She received treatment with gentamycin, ceftazidine and Timentin. The infection was resolved on September 30, 2006 and the subject discharged home.


The investigator considered bacteremia as unrelated to VariZIG.



		VM-00168 (IC-To)

		Streptococcal Bacteraemia, Case VZ009-00009

A 21 month old female subject (immunocompromised toddler) born on December 06, 2004 was diagnosed in February 2006 with Juvenile myelomonocytic leukemia, had a bone marrow transplant (July 2006) and GVHD (August 2006). The subject received 150 IU dose of VariZIG IV on September 13, 2006 after exposure to varicella September 10, 2006 in hospital.


On September 26, 2006, the patient was seen in the emergency department for a breath holding spell;

as precaution blood cultures drawn from the central line grew Streptococcus mitis/oralis. On


September 28, 2006 she was admitted to the hospital for an infection. She was treated with Vancomycin IV; the infection was resolved with no residual effects and she was discharged from the hospital on October 9, 2006.

The investigator confirmed that VariZIG was given IV in error (no events were associated). The infection was moderate and unrelated to VariZIG.



		VM-00215 (IC-Al)

		Deep Vein Thrombosis, Case VZ009-00010

A 16 year-old female subject (immunocompromised adolescent) recently diagnosed with osteosarcoma of the right knee in September 2006. She received 625 IU of VariZIG IM on December


1, 2006 after exposure to varicella in hospital the previous day.


On December 31, 2006, the subject was brought to the emergency room for swelling of arm/chest to investigate DVT or line infection (Broviac) and was admitted to the hospital. Blood cultures showed no isolated organisms. A CT scan on January 1, 2007 revealed clot and filling deficit in the left arm. The catheter was removed and treatment with Lovenox for DVT was initiated and prophylactic antibiotic therapy with ceftriaxone. The patient remained in hospital to have a peripherally inserted central catheter (PICC) line placed and resumed her chemotherapy regimen. She was discharged on January 11, 2007.

The investigator indicated that the DVT was moderate, due to the catheter and unrelated to VariZIG.



		VM-00216 (IC-Ch)

		Dehydration, Gastroenteritis, Thrombocytopenia, Mucosal Inflammation, Vasculitis, Enterococcal


Infection, Case VZ009-00011

A 6 year-old female subject (immunocompromised child) with history of medulloblastoma under chemotherapy received 250 IU of VariZIG IM on December 1, 2006 after exposure to varicella in hospital the previous day.


On December 11, 2006, the subject was admitted to the hospital with gastroenteritis (vomiting and diarrhea); in addition, she developed mucositis, thrombocytopenia with petechiae due to chemotherapy. While in the hospital she developed vancomycin-resistant Enterococcus faecium (VRE) sepsis associated with the Broviac catheter, which had to be removed and replaced on January


15, 2007. She also developed methotrexate induced vasculitis with erythema and edema of the palms and soles.


By January 16, 2007 the events resolved and the subject was discharged home.


The investigator considered the events moderate and unrelated to VariZIG. He also indicated that the VRE sepsis was due to a vascular catheter related infection. Thrombocytopenia and mucositis were due to the chemotherapy.



		VM-00217 (Nb)

		Varicella, Case VZ009-00012

A 9 day-old female infant, born on --------(b)(6)-------, to a mother with varicella lesions 5 days before delivery . received 125 IU of VariZIG IM on December 6, 2006. By December 14, 2006 the subject developed varicella lesions and was hospitalized for disseminated varicella.


At the ER, the subject presented with pustular lesions and oral yeast infection. She was treated with acyclovir and IV fluids. She was discharged on December 31, 2006. The adverse event was completely resolved on January 5, 2007.


The diagnosis was confirmed as varicella infection unrelated to VariZIG but rather related to congenital exposure.



		VM-00238 (IC-Al)

		Varicella, Pyrexia, Neutropenia, Hypotension, Case VZ009-00013

A 13 year-old female subject (immunocompromised adolescent) with a recent history of Stage IVa Hodgkin’s Lymphoma since December 2006 received 625 IU of VariZIG IM on January 18, 2007 after her sister developed varicella 2 days before.


The subject had just completed her third cycle of chemotherapy treatment on February 6, 2007. On February 10, 2007, she was hospitalized for fever and neutropenia. She had fever (39.3ºC) for a day, left peri-orbital headache and complaining of dizziness and weakness. She also presented multiple erythematous papules about 1mm, non-vesicular, with some scabbing from scratching on back, scalp, arms and legs; negative induration consistent with varicella.

The following day, she became hypotensive; she was infused with platelets, RBCs and IV fluids;


hydrocortisone, Acyclovir and antibiotics were added due to septic shock concerns. Blood and urine cultures were negative.


By February 16, 2007, all events resolved, the patient was stable, afebrile, with no new complaints and discharged home on 10 days of oral Acyclovir.


The investigator considered that the neutropenia was severe, unrelated to VariZIG and due to chemotherapy. Hospitalization was primarily for neutropenia. He also indicated that subject had prolonged household exposure to varicella that may have longer than 96 hours.



		VM-00283 (IC-Al)

		Varicella, Case VZ009-00014

A 17 year-old male subject (immunocompromised adolescent) with a history of Evans syndrome, common variable immunodeficiency disease, irritable bowel, growth deficiency, diabetes and ITP received 625 IU of VariZIG IM on March 22, 2007 after varicella exposure from a sibling.


On April 9, 2007, he developed non-productive cough, no fever, and no rash or pruritus was noted. One papular, non-vesicular lesion was noted on the right side of his chest. By April 12, 2007, there were 25 distinct papuloerythematous lesions, 3-4 vesicular. The cough had improved. The chest was clear and negative for upper respiratory infection. The rash was non-pruritic and not painful. Acyclovir


400 mg PO TID was prescribed as an outpatient.


On April 16, 2007 varicella was confirmed. He had maculopapular rash with vesicles (about 100) in different stages, some crusted. By April 26, 2007 the rash had resolved, no vesicular lesions, 3 scattered crusted lesions remained.


The subject was not hospitalized but the investigator reported the case as a medically significant SAE. The investigator considered the varicella infection was mild and unrelated to VariZIG. He thought that the subject had prolonged exposure in the household to a sibling that may have been longer than 96 hours and he did not consider it lack of effect.



		VM-00301 (IC-Ad)

		Abdominal Pain, Arthralgia, Decreased Appetite, Fatigue, Pyrexia, Asthenia, Case            VZ009-00017

A 37 year-old female subject (immunocompromised adult) with a history of lupus erythematosus, biliary stent for an unknown reason and chronic abdominal pain received 625 IU of VariZIG IM on April 23, 2007 after she was exposed to varicella in the household to her daughter with varicella lesions on April 19, 2007.

On May 3, 2007, the subject developed fever (temperature to 101ºF), acute on chronic abdominal pain, weakness, arthralgia, and decreased appetite. On May 4, 2007, the subject was managing her activities of daily living (ADLs) with some help from her family. The attending physician considered the events to be disabling.


Laboratory work-up revealed liver enzymes were elevated (in the past she had similar issues associated with the biliary stent). Lupus flare was ruled out. The subject had been maintained on chronic narcotics for the pain. As of June 11, 2007, she was still on treatment. Since then, she was lost to follow-up. She did not develop varicella; IgG antibodies were positive for anti-VZV (May 4, 2007) and IgM results (May 8, 2007) were negative.

The events were considered significantly disabling/incapacitating, severe and unrelated to VariZIG.



		VM-00304 (Pt)

		Convulsion, Case VZ009-00021

A 7 month-old male subject (preterm infant) diagnosed with Lissencephaly was exposed to on April


29, 2007 to a nurse who later developed zoster lesions. On May 2, 2007, the subject received a dose of

125 IU of VariZIG IM.


The subject was having 3-4 seizures/day prior to VariZIG. The convulsions were controlled with Phenobarbital, Dilantin and Klonopin. One week after VariZIG administration, the frequency of seizures increased to 20 to 40 per day, lasting from 1 - 2.5 minutes each. This frequency continued for approximately three more weeks and then the convulsions progressively decreased to one a day. Anticonvulsive therapy had to be adjusted. The event resolved on May 28, 2007.

The investigator considered the increased frequency of seizures moderate, disabling and possibly related to VariZIG; although seizures are common occurrence in patients with Lissencephaly.



		VM-00310

(IC-Ch)

		Varicella, Case VZ009-00016

A 3 year-old female subject (immunocompromised child) with a history of a heart transplant at 4


month of age and subsequently immunosuppressed received 250 IU of VariZIG IM on May 9, 2007 after she was exposed to herpes zoster from her father.


The patient was admitted to the hospital on May 22, 2007 for concerns with active varicella. She was treated with acyclovir and by May 28, 2007 the infection resolved and she was discharged home.


The investigator considered the varicella infection was moderate and unrelated to VariZIG. He also did not consider this event to be a lack of effect; he rather believed that VariZIG at least decreased the eventual number of lesions.



		VM-00326 (IC-Ch)

		Catheter Site Haemorrhage, Coagulopathy, Case VZ009-00015

A 10 year-old male subject (immunocompromised child) with a history of liver transplant for biliary atresia and chronic diarrhea received 500 IU of VariZIG IM on May 23, 2007 after he was exposed to varicella while in the hospital..


On May 27, 2007 the dressing at the peripherally inserted central catheter (PICC) site started to bleed. New dressing was applied but quickly became blood saturated as well. The third pressure dressing was successful. The patient's prothrombin time (PT) and partial thromboplastin time (PTT) were both prolonged beyond the level of detection. Repeat PT/PTT was the same. It was considered to be coagulopathy of undetermined origin. However, the coagulopathy resolved spontaneously without intervention and the subject was released from the hospital on May 29, 2007 (hospitalization extended for two days due to this event).


The investigator indicated that the coagulopathy was transient of unknown etiology but suspected to be iatrogenic because a heparin flush and the rapid resolution. He also considered the event unrelated to VariZIG.



		VM-00334 (IC-Ch)

		Pyrexia, Sinusitis Bacterial, Case VZ009-00022

A 7 year-old female subject (immunocompromised child) diagnosed on May 20, 2005 with Acute Lymphoblastic Leukemia treated with chemotherapy was exposed to chickenpox June 1, 2007. On June 5, 2007, the subject received 250 IU of VariZIG IM.


On July 6, 2007 (32 days after VariZIG administration); the subject had a history of 3-4 days of headache, running nose, cough and poor appetite. Temperature was 38.4ºC. She was referred to the hospital and admitted the same day with diagnosis of fever with neutropenia and bacterial sinusitis. Lab from June 9, 2007 revealed WBC count 1.7 K/mm3 and positive PCR for EBV. A head CT scan revealed chronic sinusitis. She was treated with ceftazidine and clindamycin. No treatment given for neutropenia and mononucleosis (not serious). On July 9, 2007 the subject was discharged from the hospital. The events were resolved on June 17, 2007.

The investigator indicated that the fever, neutropenia and the sinusitis were not related to VariZIG. Neutropenia was the result of 2 years of chemotherapy.



		VM-00347-1 (IC-Al)

		Pneumonia, Case VZ009-00025

A 14 year-old, male subject, with medical history of cystic fibrosis and recent bilateral lung transplant was exposed to his mother's shingles on June 24, 2007. He received 625 IU of VariZIG IV on June 26,

2007.

On July 28, 2007, the subject was hospitalized with diagnosis of pneumonia after he developed fever, productive cough, decreased energy, increased respiratory rate, dyspnea on exertion, and left lower lobe infiltrate.


During the hospitalization, the subject had a bracheoalveolar lavage performed. Treatment was started on IV Timentin, Tobramycin, and Colisthemethate. Cultures were negative for bacteria, fungus, acid fast bacilli (AFB) and viruses. PCP stain was negative and a biopsy showed no rejection. The pneumonia resolved on August 1, 2007 and he was discharged from hospital that day.


The pneumonia was considered by the investigator to be severe and unrelated to VariZIG. The IV administration of VariZIG was uneventful.



		VM-00347-1 (IC-Al)

		Pneumonia, Case VZ009-00027

A 14 year-old, male subject with medical history of cystic fibrosis and recent bilateral lung transplant was exposed to shingles on June 24, 2007. He received 625 IU of VariZIG IV on June 26, 2007.

The subject had previous hospitalization due to pneumonia on July 28, 2007 (Case             VZ009-00025).

On August 30, 2007, the subject was admitted to hospital for pneumonia due to a positive MRSA and other penicillium species. On September 4, 2007 cultures grew abundant MRSA and pseudomonas. On October 17, 2007 bronchial alveolar lavage showed Aspergillus flavus. Antibiotic therapy and antifungal treatment was also given. He was discharged on October 19, 2007.


The investigator considered the bacterial and fungal pneumonia severe and unrelated to VariZIG.



		VM-00347-2 (IC-Al)

		Pneumonia, Case VZ009-00026

A 14 year-old male subject with a medical history of cystic fibrosis and recent bilateral lung transplant was exposed to his mother's shingles (twice) on June 26, 2007 and October 5, 2007. He received the first dose of 625 IU of VariZIG IV on June 26, 2007. The subject received a second dose of 625 IU of VariZIG IV on October 5, 2007.

The subject had two previous admissions to the hospital for pneumonia; July 28, 2007 (Case VZ009-


00025) and on August 30, 2007 to October 19, 2007 (Case VZ009-00027).


On October 31, 2007 he was hospitalized with symptoms of fever, upper respiratory infection (URI) symptoms, and dyspnea and diagnosed with pneumonia. A bronchoscopy on October 31, 2007 showed thick mucoid secretions; a culture grew >100,000 colonies of Pseudomonas aeruginosa. Pneumonia was treated with Meropenem, Tobramycin, and Ceftazidime. On November 7, 2007 the patient developed diarrhea due to Clostridium difficile infection (not serious) and was treated with Flagyl.


Both events resolved at the time of discharge from the hospital on November 15, 2007.

The investigator considered pneumonia to be severe and unrelated to VariZIG; Clostridium difficile

infection (diarrhea) was not serious and not related. The IV administration was uneventful.



		VM-00348 (IC-Ch)

		Pancytopenia, Pseudomonas Infection, Pyrexia, Neutropenia, Case VZ009-00018

A 9 year-old female subject (immunocompromised child) currently being treated for pre B cell acute lymphoblastic leukemia (ALL) diagnosed in December 2006. She had a household exposure to varicella (June 22, 2007) and was administered 500 IU of VariZIG IM on June 25, 2007.

Subject has a past medical history of vincristine sulfate (VCR) toxicity with leg weakness and bilateral foot drop, steroid-induced hyperglycemia, bilateral renal calculi, neutropenia and recent


hospitalization (before VariZIG treatment) for an uncontrollable pain and dehydration on April 8,

2007). During that hospitalization, the subject had her third dose of chemotherapy with vincristine/doxorubicin. She received packed red blood cells (PRBCs) and platelets transfusions as necessary throughout her hospitalization. She had slow recovery and was still neutropenic when discharged on June 27, 2007.

On June 28, 2007, while at home, she became febrile and was re-admitted with fever (38.5ºC), mucositis and neutropenia. In the hospital, blood cultures drawn, grew pseudomonas. She was placed on ceftazidime and ciprofloxacin. She had significant pain during this hospitalization and required increasing doses of analgesics. Meanwhile the blood glucose increased >500 mg/dL controlled with insulin.

On July 7, 2007, the subject was discharged home with improved condition.


The investigator indicated that the events were severe and unrelated to VariZIG, rather due to chemotherapy.



		VM-00361 (PW)

		Premature Separation of Placenta, Case VZ009-00019

A 24 year-old pregnant female subject at 36 weeks 5 days of pregnancy was exposed to chicken pox on July 12, 2007. On July 15, 2007, the subject received a 625 IU dose of VariZIG IM.


On July 28, 2007 (13 days after VariZIG administration), the subject developed acute abdominal pain associated with vaginal bleeding and admitted with diagnosis of premature separation of placenta that required caesarean section. She delivered a healthy female neonate. While in the hospital, she developed back pain and sinus infection and allergies (all not serious). She was discharged on July 31,

2007.

The investigator considered the placental abruption not related to VariZIG.



		VM-00374 (IC-Al)

		Neutropenia, Case VZ009-00024

A 16 year-old male subject diagnosed with HIV and a history of recurrent neutropenia, and non-

compliance with medication, was exposed to chickenpox on July 25, 2007 in a residential facility


where he was under care for direct observed therapy (DOT) for HIV medication noncompliance. On


July 27, 2007, the subject received a 625 IU dose of VariZIG IM.


One month prior to VariZIG administration the subject's absolute neutrophil count (ANC) was 468 cells/µL; by June 25, 2007 the ANC was 374 cells/µL. On July 27, 2007 diagnosis of neutropenia was made. Ten days post VariZIG injection, the ANC was 520 cells/µL. The neutropenia resolved by October 1, 2007.

The investigator considered neutropenia to be mild and not related to VariZIG. He believed the neutropenia was caused by the antiretroviral therapy.



		VM-00380 (PW)

		Congenital Anomaly, Case VZ009-00020

A 39 year-old pregnant female subject with 17 weeks 1 day of pregnancy was exposed to chicken pox on August 1, 2007. On August 5, 2007, the subject received 625 IU of VariZIG IM.


The subject had a consult with an obstetrician (high risk specialist) on August 20, 2007, to discuss ultrasound results showing fetal anomalies (consistent with Holoprosencephaly). On August 23, 2007 (19 days after VariZIG administration), the subject was admitted to the hospital for dilatation and evacuation. The procedure failed; the following day, she was taken to the operation room for a hysterotomy. The subject tolerated the procedure well, the course in the hospital was uneventful and she was discharged from the hospital on August 27, 2007.


The pathology revealed a male fetus with no internal anomalies identified. The chromosome analysis revealed normal karyotype female (46 XX) (possibly representing maternal karyotype).


The Investigator assessed the event of congenital anomaly as not related to VariZIG.



		VM-00471 (Nb)

		Varicella, Case VZ009-00028

Full term newborn female subject born --b(6)--------was exposed to varicella from a mother who developed Varicella one days after to birth. She received 125 IU of VariZIG IM on January 10, 2008. On January 20, 2008 the subject was admitted to the hospital for neonatal varicella and started on


Acyclovir. She developed approximately 150 poxes covering the entire body. Blood cultures and urine


cultures taken at admission were negative. An MRI of the brain showed small hemorrhage that was consistent with birth trauma and was considered normal for her age. She was maintained in the hospital to finish the treatment; she was discharged home on January 30, 2008.


The blood spinal tap was positive for Varicella on spinal fluid. A ----b(4)---------------- was negative for varicella IgG ten days post VariZIG dosing.


The investigator considered this case to be a lack of efficacy for VariZIG due to the number of pox, complications and undetected antibody level. Cangene verified that the stability of the lot number


0040511demonstrated potency of (b)(4) 125 IU in specification.. It was possible that –b(4)-------- test result was a false negative, that the antibody was consumed due to a large VZV exposure or there was a dosing administration error.



		VM-00567 (IC-Ch)

		Febrile Neutropenia, Case US-144807

A 6 year-old, male patient recently diagnosed with Acute Lymphoblastic Leukemia since April 2008 was exposed to chickenpox on June 6, 2008. On June 9, 2008, the patient received a dose of 375 IU of VariZIG IM.


The subject received chemotherapy (methotrexate and vincristine) on June 25, 2008. On June 26, 2008 (17 days after VariZIG administration), he was admitted to the hospital for neutropenic fever, with temperature of 102ºF and fatigue.


At time of admission absolute neutrophil count (ANC) was 300 cells/µL, by the 3rd day the ANC dropped to 0 cells/µL. He also had poor appetite with associated complaints of nausea and emesis and continued to have fever and chills. The blood cultures were negative.


Physical examination was negative for any changes and his blood chemistries were monitored, he did have a slight elevation of his liver enzymes with AST of 89 U/L and ALT of 117 U/L. All other results were within acceptable range.


By July3, 2008, he had been afebrile for more than 48 hours; the ANC count recovered to 2.2 cells/µL, WBC of 4.85 K/mm3, Haemoglobin of 11.1 K/mm3 and platelets 562K/mm3. The same day he was discharged from the hospital in stable condition.


The investigator assessed the event of febrile neutropenia to be severe and unrelated to VariZIG.






		VM-00567 (IC-Ch)

		Anaphylactic Reaction, Case US-144808

A 6 year-old, male subject with a history of Pre-B Acute Lymphoblastic Leukemia since April 2008 was exposed to chickenpox on June 6, 2008. On June 9, 2008, he received a dose of 375 IU of VariZIG IM.


On June 18, 2008 (9 days after VariZIG administration), the boy received chemotherapy with PEG, vincristine and methotrexate. About four hours after, the child was admitted to the hospital with an allergic reaction. He had developed itchy eyes, diffuse rash, swollen throat, difficulty breathing, gagging and emesis. He was given 70 mg of Solumedrol and 30 mg of Benadryl. The subject improved slowly over the next two days. Claritin and hydroxyzine were also used to improve the patient’s rash, swelling and itchiness.


By June 20, 2008 the allergic reaction resolved and the subject was discharged from the hospital in good condition. Final diagnosis was anaphylaxis due to PEG-asparaginase.


The investigator assessed the event of anaphylactic reaction as severe and unrelated to VariZIG.



		VM-00684-1 (IC-Ch)

		Folliculitis, Case VZ009-00030

An 8 year-old male with a known history of Acute Lymphoblastic Leukemia diagnosed on September


17, 2007 and undergoing maintenance chemotherapy since March 21, 2008 received 625 IU of VariZIG IM on March 25, 2008. The subject was exposed to varicella from another boy with varicella on March 21, 2008.

On March 31, 2008 the subject developed pruritus on his arms and neck and a blotchy rash on his face along with decreased appetite, nausea and mild stomach ache; by the evening, the there were


numerous bumps and vesicles on arms, neck and face. The next day, he was admitted to the hospital for probable varicella infection.


The Varicella Zoster Virus PCR was negative on April 1, 2008 but he was treated empirically with Acyclovir. The event was re-evaluated by pediatricians and concluded that the rash was consistent with folliculitis. The subject was discharged from the hospital on April 3, 2008.


The study investigator confirmed that the rash was mild, due to folliculitis and not related to VariZIG.



		VM-00684-3 (IC-Ch)

		Varicella, Case VZ009-00032

The subject is a 9 year-old male with history of Acute Lymphoblastic Leukemia (ALL) since


September 2007. He had received two previous doses of VariZIG for exposure to varicella on March


25, 2008 and May 23, 2008. On January 25, 2009, he had the exposure to a contact with varicella at school. On January 26, 2009, the subject received a dose of 625 IU of VariZIG IM.


On February 11, 2009 (17 days after VariZIG administration), the subject developed small papular skin lesions, fever, back pain, and headache and was admitted to the hospital for varicella infection. During the hospitalization, the lesions became vesicular and scattered over the face, trunk and feet. He was febrile until February 13, 2009. The following day, the lesions started to dry and had multiple scabbing. He was treated with Acyclovir and Famaclovir. He was discharged home on February 15,


2009. The event was completely resolved by February 17, 2009. A culture sample confirmed varicella zoster virus.


The investigator assessed varicella as moderate infection and not related to VariZIG. She considered that VariZIG may have caused milder course of infection because this patient was immunocompromised.



		VM-00690 (Nb)

		Varicella, Case VZ009-00034

A 2 day-old female infant with weight of 2.66 kg was born at 38 weeks by spontaneous vaginal delivery. She was exposed to varicella from her mother who developed chicken pox after delivery. The baby received 125 IU of VariZIG IM on January 30, 2009.


On February 9, 2009, the infant developed two lesions on her face. The next day the lesions spread to her stomach, back, legs and arms and a few more lesions on her face for an approximate of 100 poxes. The infant was reported otherwise well without fever or other skin lesions; she was acting normally and eating well but admitted to the hospital for varicella treatment. She received Acyclovir until February 16, 2009 when she was discharged. Varicella infection was considered resolved.


The investigator assessed the event to be mild and considered unrelated to VariZIG.



		VM-00693 (IC-Ad)

		Pancreatitis, Case VZ009-00035

An 18 year-old female with history of SLE, lupus nephritis, pancreatitis, pancreatic pseudocysts, insulin dependent diabetes and bone infarction at the epicondyle of right femur received 625 IU of VariZIG IM on February 11, 2009 after exposure to varicella from a hospital employee during previous hospitalization.


On March 18, 2009 she was just discharged from the hospital after rituximab treatment.


The next day (37 days after VariZIG administration), she was admitted to the hospital with suspicion of recurrent pancreatitis.


On admission, she had moderated intermittent LUQ pain with radiation to her back. She also had four episodes of non-bloody yellowish-green vomiting during the morning and she was complaining of decreased appetite. Relevant laboratory revealed ESR and CRP elevated; amylase and lipase were mildly elevated.


The subject continued to improve. Pancreatic enzymes eventually normalized. An abdominal ultrasound showed improvement of the pancreatic pseudocysts and no evidence of pancreatitis or gallstones. On April 20, 2009, the event of pancreatitis was considered resolved and the patient was discharged from the hospital with medications.


The investigator assessed the final diagnosis of pancreatitis as severe and unrelated to VariZIG.



		VM-00694 (Nb)

		Varicella, Case US 144841

A 7 day-old newborn male was exposed to varicella in uterus; her mother developed varicella three days after the delivery. On --b(6)---------------(five days after birth), he received a dose of 125 IU of VariZIG IM.


On February 25, 2009 in the morning, body rash was noticed, no fever and was feeding well. He was taken to the hospital and admitted on the same day for risk of complications from active chicken pox infection and treated with Acyclovir. The dermatological examination showed 59 poxes mostly papular, vesicular with 2 early pustules distributed along the face, trunk and extremities. The PCR diagnostic test detected varicella zoster virus.


On February 28, 2009, the subject was discharged with scabbed lesions. Meanwhile during the hospitalization, the neonate developed transient low absolute neutrophil count (ANC) of 0.5 cells/µL (normal range: 1.0 - 9.5 cells/µL).


On March 2, 2009, the subject was a normal acting baby, eating well, no fever, skin seen with scabbed chickenpox. The ANC was normal (2.1 cells/µL).


The investigator assessed the event of varicella infection to be mild and not related to VariZIG. She considered neutropenia secondary to varicella.



		VM-00704 (IC-Al)

		Nausea, Vomiting, Case US-144809

A 17 year old female patient with a medical history of Lupus, GERD and Lupus nephropathy received


625 IU of VariZIG IM on March 26, 2009 after she was recently exposed to varicella.


Since February 2009, the subject has been taking the following medications: Cellcept 500 mg PO q12 hrs; Prednisone 10 mg PO, QD and Lasix 20 mg PO QD for Lupus; Prilosec 20 mg PO QD for GERD and Calcium 600U PO QD as supplement.


On March 30, 2009 the patient experienced nausea and vomiting and went to the emergency department of the hospital. The subject was treated with Phenergan intravenously and was discharged on the same day. The subject said that nausea persisted from March 30, 2009 until 06-April 6, 2009.

The investigator assessed the events of nausea and vomiting related to VariZIG and considered to be of moderate intensity and medically significant; however, most of the events associated with VariZIG occur almost immediately post infusion. The patient’s concomitant diseases and the medications may have caused or contributed to the development of the events.



		VM-00706 (Nb)

		Varicella, Case US-145312

Subject VM-00706 is a 3 day old newborn Hispanic male born --b(6)--------------to a mother with varicella lesions two days prior to delivery.


Varicella exposure and treatment: The subject was exposed to varicella from his mother who developed lesions March 28, 2009. The mother was noted to have fever hours after delivery on March 30, 2009. The subject (4.69 kg) received 125 IU VariZIG IM in 0.5 mL on April 2, 2009.


Clinical course of varicella: The subject developed varicella on April 13, 2009, 11 days after treatment. On April 15, 2009, 23 papular and vesicular lesions (0.2 to 0.4 cm in size) were noted, two on the face, 3 – 4 on the feet and several on the trunk, affecting 20% of the body area. The subject was admitted to hospital on April 15, 2009 for neonatal chickenpox and treated for 5 days (SAE case US 145312). Varicella had resolved at the last assessment on May 1, 2009. The subject was assessed


as ‘Ok’ with only 2 crusted lesions remained on the right foot when evaluated at a WBC (Well Baby


Clinic). No complications of varicella were noted on clinical review in the CRF.



		VM-00754 (HA)*

		Neutropenia, Nausea, Vomiting, Case US-144896

An 18 year-old female subject diagnosed with Hodgkin lymphoma in 2008 and relapse in 2009, was exposed to chickenpox. She received 625 IU of VariZIG IM on August 18, 2009.

On August 26, 2009 the patient was admitted to the hospital for chemotherapy for relapsed Hodgkin lymphoma; absolute neutrophil count (ANC) was 3290 cells/µL.


The subject had a history of difficulty tolerating chemotherapy because nausea and vomiting. To diminish her symptoms, she received multiple anti-emetics along with visualization exercises. By August 28, 2009 the nausea and vomiting was grade 3 toxicity as per NCIC (National Cancer Institute Criteria).


In addition, she developed neutropenia (unknown results) which resolved September 4, 2009.

She was discharged on September 3, 2009 in good condition to continue with anti-emetics. The nausea and vomiting were resolved on September 13, 2009.

The investigator considered the neutropenia, nausea and vomiting severe and unrelated to VariZIG.



		VM-00779 (IC-Nb)

		Cardiac Failure Congestive, Case US-144894

See narrative in Table 14-28.



		VM-00903 (IC-Ad)

		Respiratory Failure, Case US-145151

See narrative in Table 14-28.



		VM-00914 (IC-Ch)

		Neoplasm Malignant, Case US-145137

See narrative in Table 14-28.



		VM-00982 (Pt)

		Cytomegalovirus Infection, Case US-145246

A premature (unknown age of gestation) female baby subject with weight of 1.16 kg presented at birth bronchopulmonary dysplasia, patent ductus arteriosus, anemia and osteopenia of prematurity was exposed to varicella on May 20, 2011 from the nurse caring for her 2 months after birth. She received


14 units (0.14 mL) of VariZIG IM on May 24, 2011.

On May 31, 2011 she acquired a cytomegalovirus infection (urine CMV positive); platelets count was

54 K/mm3 which progressively increased without requiring transfusion; by June 5, 2011 was 199

K/mm3. The CMV was treated with oral Valganciclovir for 6 weeks.


The investigator considered the thrombocytopenia to be mild and CMV to be moderate; both unrelated to VariZIG. He considered that the thrombocytopenia was due to the CMV and the CMV was most likely acquired from maternal breast milk.


The subject was administered a reduced dose which was calculated by the investigator based on the AAP Red Book due to the subject’s weight of about 1.1 kg and not by the recommended dose as per product label.



		VM-00995 (IC-Al)

		Serum Sickness, Case US-145211

A 14 year-old female subject with a medical history of T-cell ALL (acute lymphoblastic leukemia) in consolidation was exposed to varicella; she received 625 IU of VariZIG IM on June 11, 2011.

Starting on June 16, 2011, the patient had pain in her left wrist which progressively worsened with swelling; also, pain in her right elbow and both hips and felt extreme fatigue with hematocrit of 20%. The next day, she was admitted to hospital for possible polyarthritis and fever. A wrist X-ray showed minimal soft tissue thickening and wrist needle aspirate yielded negative cultures. She received prophylactic treatment with vancomycin. It was thought to be infectious or reactive arthritis.


On June 18, 2011, she had a fever of 39ºC. She also developed a mild non serious hypersensitivity due to vancomycin and resolved 2 days later. A chest x-ray showed new medial retrocardiac opacity/infiltrate, not well-seen on lateral view, possibly representing atelectasis, infection or Mycoplasma pneumonia. She had a positive Mycoplasma IgM antibody but Mycoplasma pneumonia by immunofluorescence antibody was negative. She did not have any evidence of prior strep infection, given the negative Streptozyme and negative antistreptolysin O titer.


By June 22, 2011, the symptoms resolved and was discharged from the hospital. She did require 1 packed red blood cell infusion on the day prior to discharge.


The final diagnosis was serum sickness which was the cause of the symptoms; the investigator considered the event to be severe and related to VariZIG. The retro-cardiac infiltration was unrelated to VariZIG.



		VM-00997


(IC-Ch)

		Bacteraemia, Case US-145230

A 3 year old male subject with metastatic suprarenal and bone marrow neuroblastoma since February 4, 2011 and under chemotherapy was exposed to varicella on June 7, 2011 and received 250 IU of VariZIG IM on June 11, 2011.


On June 15, 2011, he underwent resection of primary tumor and received the 6th course of Vincristine, doxorubicin and cyclophosphamide postoperatively. His chemotherapy has been complicated by severe nausea and vomiting after cisplatin and etoposide. He was discharged from the hospital on July 2, 2011.


He had done well until July 7, 2011 when he developed fever, neutropenia, abdominal pain, and distention and increased vomiting and admitted to the hospital. Blood cultures and samples from the catheter line were positive for coagulase-negative Staphylococcus and Streptococcus anginosus treated with Ceftazidime and Clindamycin. His laboratory studies on admission were remarkable for a hematocrit of 17.4%, platelet count of 13 K/mm3 total white counts < 200/mm3, with the ANC of 0 cells/μL. He was also treated with total parenteral nutrition (TPN), blood and platelets transfusions.


All the events resolved and the subject was discharged home on July 15, 2011.


The investigator considered infection and neutropenia to be severe and unrelated to VariZIG, rather


related to the patient’s underlying neuroblastoma and concurrent chemotherapy.





* The subject was classified as a healthy non-immune adult on the CRF by the investigator; however, the subject had Hodgkin lymphoma relapse soon before administration of VariZIG.

Source: Original BLA 125430/0; Clinical Study Report for study VZ-009  Vol 5.3.5.1, p.303 of 306
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Serious Adverse Event Narratives For Potential Thrombotic Events From Clinical Trials


Thrombotic/Coagulopathic Adverse Events

		Source of SAE

		Narrative



		EIND 13013, Cangene ID 001

		Intracranial Hemorrhage, Case EAP_00001

A 21 month-old female diagnosed with adenosine deaminase deficiency (ADA) leading to severe combined immunodeficiency (SCID).

On April 18 and 19, 2006 the patient was vaccinated for mumps, measles, rubella

(MMR) and varicella.

The patient had attenuated virus infections of measles, mumps, rubella but varicella became disseminated. She received 125 IU of VariZIG® IV on April 25, 2006 and another 125 IU dose IV on May 16, 2006.

On May 6, 2006, she developed hypoxia. A scope of her lungs indicated no inflammation of the mucosa. Initial assessment of all organs did not reveal any findings, but she late developed renal insufficiency. She received 3 lymphocyte transfusions from a patient recovering from varicella. On May 17, 2006, the patient developed nosocomial adenovirus infection causing respiratory insufficiency which ultimately led to the use of extracorporeal membrane oxygenation (ECMO). On --b(6)--------, she developed catastrophic intracranial hemorrhage unrelated to her infections, which resulted in her death. The autopsy confirmed a large left hemispheric intracerebral hemorrhage with uncal and cerebellar tonsillar herniation.

The attending physician considered the events to be severe and unrelated to VariZIG®.



		VZ-009 study, subject VM-

00039

		Encephalitis Herpes, Status Epilepticus, Coma, Acute Graft-Versus-Host Disease, Cardiac Arrest, Blood Pressure Fluctuation, Renal Insufficiency, Hemorrhage Intracranial, Case VZ009-00001

A 13 year-old female subject (immunocompromised adolescent) had prolonged exposure in hospital to another patient with primary varicella on April 24, 2006. She received one dose of VariZIG (625 IU) on April 28, 2006.

The subject had a medical history of osteogenic sarcoma of the skull at age 9 months requiring high-dose radiation which was complicated with brain necrosis requiring surgical debridement and resulted in left sided weakness. In 2005, she developed acute lymphoblastic leukemia. Since January 2006 she started to present self-limited seizures. In April 2006 she had a bone marrow transplant.

On the night of May 2, 2006, she had a self-limited focal seizure. At noon, May 3, 2006 she had a left sided seizure that progressed into a generalized tonic/clonic seizure. She was transferred to PICU. Over the next 24 hours she became increasingly unresponsive and was intubated. On May 9, 2006 HHV6 encephalitis was identified by PCR testing; the same day she was also diagnosed with severe graft-versus-host disease (GVHD).

While in the hospital, the subject developed cardiac arrest on May 19, 2006. She remained pancytopenic after her bone marrow transplantation. Due to the co-morbidities and treatment with nephrotoxic agents, her hospital stay was complicated with renal insufficiency which required dialysis. She became hypertensive. A CT scan revealed a large intracranial hemorrhage. On this basis the family withdrew medical support. The subject died on --b(6)--------

Her physician reported that all of these events resulted from her bone marrow transplant complicated by HHV6 encephalitis and severe GVHD. None of them were thought to be related to VariZIG.





---------

		The cause of death was extreme prematurity and intracranial hemorrhage, not related to

VariZIG.

		



		VZ-009 study, subject, VM-

00091

		Staphylococcal Sepsis, Coagulopathy, Thrombocytopenia, Case US-144813

A premature female infant (24 weeks of gestation with weight of 0.561 kg) born on --b(6)---------------- was exposed to chicken pox on June 19, 2006; she received 125 IU of VariZIG IM on June 22, 2006.

Fetal and maternal complications included placental abruption, maternal insulin dependent diabetes and fetal hydrocephaly. Apgar scores were 1, 2 and 3 at one, three and five minutes respectively.

The baseline conditions included bronchopulmonary dysplasia, patent ductus arteriosus, hypoperfusion, superior vena cava syndrome, metabolic acidosis, hydronephrosis, and anemia of prematurity.

On June 25, 2006 the patient developed sepsis due to Staphylococcus epidermidis

infection. Platelet count on June 28, 2006 was 119 x 109/L; PT 1.5 sec (normal range:

0.8-1.2 sec), PTT 56 sec (normal range: 23-36 sec), fibrinogen 111 mg/dL (normal range:

160-440 mg/dL). The patient was diagnosed with thrombocytopenia which was subsequently considered to have escalated to the diagnosis of coagulopathy treated with cryoprecipitate, platelets and red blood cells. The case was complicated by seizures, adrenal insufficiency, hypotension, necrotizing enterocolitis. The subject received treatment including antibiotic therapy and blood and platelets transfusions. The events were resolved on September 21, 2006.

The investigator considered the events to be severe and unrelated to VariZIG.



		VZ-009 study, subject VM-

00215

		Deep Vein Thrombosis, Case VZ009-00010

A 16 year-old female subject (immunocompromised adolescent) recently diagnosed with osteosarcoma of the right knee in September 2006. She received 625 IU of VariZIG IM on December 1, 2006 after exposure to varicella in hospital the previous day.

On December 31, 2006, the subject was brought to the emergency room for swelling of arm/chest to investigate deep vein thrombosis (DVT) or line infection (Broviac) and was admitted to the hospital. Blood cultures showed no isolated organisms. A CT scan on January 1, 2007 revealed clot and filling deficit in the left arm. The catheter was removed and treatment with Lovenox for DVT was initiated and prophylactic antibiotic therapy with ceftriaxone. The patient remained in hospital to have a peripherally inserted central catheter (PICC) line placed and resumed her chemotherapy regimen. She was discharged on January 11, 2007.

The investigator indicated that the DVT was moderate, due to the catheter and unrelated to VariZIG.



		VZ-009 study, subject VM-

00326

		Catheter Site Haemorrhage, Coagulopathy, Case VZ009-00015

A 10 year-old male subject (immunocompromised child) with a history of liver transplant for biliary atresia and chronic diarrhea received 500 IU of VariZIG IM on May 23, 2007 after he was exposed to varicella while in the hospital.

On May 27, 2007 the dressing at the peripherally inserted central catheter (PICC) site started to bleed. New dressing was applied but quickly became blood saturated as well. The third pressure dressing was successful. The patient's prothrombin time (PT) and partial thromboplastin time (PTT) were both prolonged beyond the level of detection.


Repeat PT/PTT was the same. It was considered to be coagulopathy of undetermined


origin. However, the coagulopathy resolved spontaneously without intervention and the


subject was released from the hospital on May 29, 2007 (hospitalization extended for two days due to this event).


The investigator indicated that the coagulopathy was transient of unknown etiology but suspected to be iatrogenic because a heparin flush and the rapid resolution. He also


considered the event unrelated to VariZIG.
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		This section is provided for the unusual circumstance in which some critical issue in the clinical review cannot be appropriately incorporated into any of the other headings in the template structure.  If this occurs, reviewers may elect to rename the section title above (e.g., “Clinical Assessment Regarding [insert issue here]).  After renaming the heading, click on “Update Table of Contents” in the toolbar to ensure that the renaming is reflected in the Table of Contents.
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9. Conclusions
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11. Risk-Benefit Considerations and Recommendations


11.1 Risk-Benefit Considerations


		MACROBUTTON button Show instructions



		The inclusion of a risk-benefit section in the template grew out of the recognition that in coming to their overall opinion regarding an application, clinical reviewers engage in some form of risk-benefit assessment.  The elements considered and the weight placed on each element often remain opaque (possibly even to the reviewers themselves, who may perform at least some degree of this analysis subconsciously).  The goal is to make these considerations explicit, so they are more transparent to audiences both within and outside the Agency.  The exercise will likely also help reviewers as they try to consider comprehensive, but focused, lists of all the important elements from applications that are frequently vast and complex.


Terms that include risk-benefit, such as “Risk-Benefit Analysis”, can mean different things in different contexts.  For the purposes of the clinical review, the ideal is simply to document the important elements of risk and benefit identified by the reviewer and to give some indication of the relative emphasis placed on each.  


In addition, terms such as “Risk-Benefit Analysis” can imply that the results of the undertaking are quantitative.  Reviewers should emphasize in their discussion that this section represents a qualitative evaluation based on their individual judgment as clinical reviewers.


A risk-benefit assessment is often complex and can require perspective on a broad range of issues, including (but not limited to), the state of the science, adequacy of the studies/clinical trials reported, the requested indication, severity of the disease or condition, treatment alternatives, type and severity of adverse events, and regulatory precedents.  Repeated deliberations with other reviewers, team leaders, and supervisory staff may be essential in formulating this assessment.  


To assist reviewers in focusing the assessment into a manageable format, the following guidance is provided as a framework.  


Consider the table below.  As an example exercise, it has been populated to reflect the deliberations from a difficult case of risk-benefit assessment (Merck’s sBLA application to extend the indications for Gardasil to “mid-adult women” aged 27 to 45).  Remove the entries and use the table as a template for documenting risk-benefit considerations for the application being reviewed.  Be sure to insert a table number and title before finalizing the document.

For a list of questions to consider when completing the table, refer to the Risk-Benefit Annotation box below.  The purpose of this list is to aid you in your deliberations; reviewers are strongly encouraged to address only those questions that are obviously relevant and have an important impact on the assessment.

Finally, reviewers should be aware that the performance and documentation of a formal risk-benefit assessment is relatively new in the Agency and that opinion varies across divisions with regard to implementation.  Check with supervisors for guidance on how to approach this section.





The medical literature indicates that immunocompromised individuals as well as pregnant women are at increased risk of experiencing complications of varicella infection, such as pneumonia, encephalitis, and death.  We are unaware of any adequate and well-controlled studies having been conducted to prove the efficacy of any varicella immune globulin biologic product in these high-risk groups, either in reducing the incidence of infection upon exposure or in reducing morbidity among those infected and manifesting clinical chickenpox. Epidemiologic data comparing the incidence of complications of varicella before and after the availability of varicella immune globulin (but before the advent of acyclovir therapy), are suggestive of efficacy for the licensed product VZIG.  Any such efficacy of VZIG is expected to be shared by VariZIG, based on the pharmacokinetic results from study VZ-008 (See clinical pharmacology review memo).  The adverse event profile of VariZIG in the submitted trials appears roughly comparable to the previously licensed product, VZIG.  No new safety signals for VZIG or for VariZIG have been identified from review of the submitted data.

VarZIG is made from high-titer anti-VZ antibody donated blood.  Therefore, it will contain antibodies from persons recently-infected with VZV and persons recovering from recent shingles.  

After the original submission of IND 7201 (VariZIG) in 1997, there have appeared a series of papers claiming that anti-Protein S autoantibodies can arise after varicella infection, and that these autoantibodies might play a role in the serious adverse event post-varicella purpura fulminans.  In the original submission of STN 125430, the applicant did not address the possibility that VariZIG may contain antibodies against human Protein S.  During review, FDA issued an information request on this concern (Appendix 7); the applicant replied that anti-Protein S antibodies can be assumed not to present in clinically-relevant levels because the blood donors are required to be healthy. MACROBUTTON  nil Insert text here 

11.2 Risk-Benefit Summary and Assessment


The risk-benefit is acceptable for licensure.

		MACROBUTTON button Show instructions



		Briefly summarize the considerations documented in the above table and the conclusions of the risk-benefit assessment.


To complete the example exercise of Gardasil for “mid-adult women”, the following would be appropriate for the Risk-Benefit Summary and Assessment:


Data submitted to the BLA supplement do not establish a substantial likelihood of benefit in a general population of women aged 27 to 45 years on any clinically important HPV-associated outcomes, such as prevention of genital warts, prevention of abnormal Paps, prevention of definitive cervical or genital therapy, or prevention of advanced cervical dysplasia or cervical cancer.  


Although the risks of vaccination with Gardasil are minimal, the lack of demonstrable benefit results in an unfavorable overall risk-benefit profile.  
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		Depending on the application, the available regulatory options can extend well beyond the singular decision of whether or not to approve.  Examples include whether and how to modify the labeling of the sought-after indication(s), usage(s), and/or dosing regimen(s), what the review division accepts as an adequate confirmatory trial(s) in the case of an accelerated approval, what kinds of postmarketing studies will be committed to or required, whether and how to implement a REMS, which (if any) pediatric populations can be waived or deferred, etc.  


In the course of completing the template, reviewers may discuss these issues in other distinct sections, such as Sections 9.1.3, 11.5, and 11.6.  However, some divisions may wish to see a comprehensive and inclusive discussion here, in which, for each critical issue, the reviewer discusses the available alternatives and the rationale they used for recommending one (and for not recommending the others).  Other divisions may prefer not to include this section.  As with virtually every other section and element of the template, inclusion is optional and is at the discretion of the reviewer and/or the review team and supervisors.  





11.4 Recommendations on Regulatory Actions
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11.4 Recommendations on Regulatory Actions


I recommend licensure. VariZIG can be licensed based on the comparability of its pharmacokinetic parameters to those of the licensed product VZIG, with supportive safety data from studies VZ-006 and VZ-009.

		MACROBUTTON button Show instructions



		When making regulatory recommendations, reviewers may wish to qualify their decisions with the wording, “According to my review of the clinical data…,” because although the clinical review is done through a collaborative process, the final document represents the views, conclusions and recommendations solely of the clinical reviewer.  Final regulatory action is not decided upon by a primary reviewer independent of other disciplines and supervisory input.  


Following a clear statement of the clinical reviewer’s recommendations on regulatory action, provide the rationale for those recommendations, focusing on the clinical perspective.  The recommendations should be explained in terms of the legal requirements for approval and the scientific rationale for the conclusions. This discussion should follow logically from the above risk-benefit assessment.  In fact, the rationale for the recommendations may have been made explicit in the risk-benefit considerations section.  Therefore, instead of discussing the rationale again, it may be adequate to refer to the risk-benefit section. 

For any review where the recommended action is other than approval, the deficiencies that preclude approval of the application should be briefly discussed.  If applicable, consider including a discussion of why the product did not meet the requirements for Accelerated Approval.

If the reviewer is recommending accelerated approval (21 CFR 312, subpart H), this recommendation should be made clear and should be briefly explained, with specific reference to what surrogate endpoint was used and why the surrogate endpoint used is reasonably likely to predict clinical effectiveness.  Discuss the recommended design of postmarketing studies required to demonstrate efficacy in Section 11.6 below.





11.5 Labeling Review and Recommendations
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11.5 Labeling Review and Recommendations


Labeling review has been ongoing, with ongoing discussions with the applicant.  I have no additional recommendation for labeling.

		MACROBUTTON button Show instructions



		Reviewers should include a summary of the major changes recommended for the applicant’s proposed labeling with justification for those changes.  It is understood that the final labeling may not be complete at the time of the completion of the primary review, but that labeling, per GRMPs will be discussed throughout the review cycle.

This section should also include:


A review of the proprietary name, including the results of consultation from the OCBQ/Division of Case Management, Advertising and Promotional Labeling Branch (APLB).  


A discussion of whether a Medication Guide or patient package insert should be developed under a REMS or, if already proposed, a review of these materials, including the results of appropriate discussions with OBE.
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11.6 Recommendations on Postmarketing Actions
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		The reviewer is expected to consider postmarketing recommendations in collaboration with the Office of Biostatistics and Epidemiology (OBE).  A concise summary of OBE recommendations and other input from meetings (e.g., Drug Safety Board, regulatory briefings, and/or advisory committee meetings) should be provided.


Risk Evaluation and Mitigation Strategy (REMS)


If applicable, discuss recommendations for a REMS, which may include Medication Guides, Communication Plans, Elements To Assure Safe Use, or Implementation Systems.  Provide justifications and rationale that take into account similar requirements for other biologics in the same therapeutic class.  


Postmarketing Requirements and Commitments (PMCs and PMRs)


The reviewer’s recommendations for PMRs and PMCs are based on the reviewer’s conclusions using all available consults and team meetings, but with the understanding that regulatory recommendations may not be finalized until after the primary clinical review is completed and filed at the end of month 8 of a standard review cycle (per good review management principles (GRMPs)) and at the end of month 4 for a priority review cycle.  These recommendations are expected to be in the form of reviewer proposals, with justifications and rationale.  


PMRs:


There are four types of PMRs and not every review will contain all (or any) of the types.  Each type is indicated below.  Describe any PMRs that may have been previously discussed with the applicant.


Deferred pediatric studies, where studies are required under the Pediatric Research Equity Act (PREA) (21 CFR 314.55(b) and 601.27(b)) — Discuss any applicant actions required to comply with PREA, including new pediatric formulations and the appropriate age range for pediatric studies.  As always, avoid repetition – refer to Section 9.1.3 if these issues were already discussed there.

Confirmatory trials required to confirm clinical benefit for drugs approved under subpart H (i.e., accelerated approval) (505(b) of the Federal Food, Drug, and Cosmetic Act (the Act)) or subpart E (section 351 of the Public Health Service Act). 


Animal efficacy rule approvals, where studies to demonstrate safety and efficacy at the time of use in humans are required (21 CFR 314.610(b)(1) and 601.91(b)(1)).


Reviewer-proposed PMRs required under section 505(o) of the Act (FDAAA Title IX) — Studies or clinical trials that will assess a known serious risk, a signal of a serious risk, or identify an unexpected serious risk related to the use of the drug.


PMCs: 


Reviewer-proposed PMCs are other agreed-upon studies or clinical trials that do not fit criteria for FDAAA-required PMRs.  Clinical PMCs will generally evaluate safety in a larger and broader population than was studied pre-licensure.   


Remember to include the rationale for each PMR or PMC, as well as other potential resources for obtaining the information.  Consistent use of the terminology for study and clinical trial is especially important when considering and describing PMRs and PMCs (see Study vs. Clinical Trial in the Guidance for Industry regarding postmarketing studies).





11.6 Recommendations on Postmarketing Actions


1. I recommend that the submit a final study report for a non-clinical study that examines whether and to what extent -----b(4)------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. ---b(4)--- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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		The following questions are provided to guide your risk-benefit assessment.  They are organized to correspond to the cells in the template table.  It is worth emphasizing again that these questions are not meant to be answered in a literal sense in each case.  Instead, they should help guide your thinking regarding all possible aspects and scenarios encompassing the entire risk-benefit picture.  

I. Analysis of Condition


Evidence and Uncertainties


What is the treated (or prevented) condition?  


What are its clinical manifestations (i.e., symptoms that are either reported or observed)?


What is known about the natural history and progression of the condition, including in specific subpopulations?


How severe is the condition for those who have it? 


How does severity vary across the sub-populations you have defined?  (Note specific subpopulations and nature of differences.)


What is the basis for your assessment of the condition and its severity?  (Note any relevant literature, clinical experience, expert opinion, etc.)


What are the major uncertainties in the available information?  What are their implications?


Conclusions and Reasons


Given your answers to the above questions, what is your assessment of the overall clinical severity of the condition?  A scale is provided below.  Can you estimate the proportion of patients with the condition who experience different levels of disease severity (e.g., 90% of patients with the condition experience a mild form of the disease, while 10% have a more serious and debilitating condition)?  


Life-threatening


rapidly fatal


progressive disease with fatal outcome


Serious


chronic morbidity


debilitating


Non-serious


symptomatic


self-limiting


mild


What are the reasons for your conclusion?


Do you have any additional comments?


II. Unmet Medical Need


Evidence and Uncertainties


What other pharmacological therapies are approved for this condition? 


How effective are these alternative therapies?  


How does their effectiveness vary by sub-population?  (Note specific subpopulations and nature of difference.)


How well-tolerated are these alternative therapies?  [What are the safety profiles of these therapies?]


How does tolerance vary by sub-population?  (Note specific sub-populations and nature of difference.)


What off-label pharmacological therapies might be considered?  How effective and how well-tolerated are they reported or believed to be (e.g. according to clinical data, medical literature, anecdotal/clinical experience)?


What non-pharmacological therapies might be considered?  How effective and how well-tolerated are they reported or believed to be (e.g. according to clinical data, medical literature, anecdotal/clinical experience)?


What kinds of evidence are available about the use of alternative treatments for this condition?  Please comment on the strength of evidence in each case, including the level and quality of the evidence. 


What are the major uncertainties in the evidence?   What are their implications? 


Conclusions and Reasons


How well is the medical need currently being met by these therapies?  A scale is provided below.  Can you comment on how well the medical need is met for sub-populations who experience different levels of disease severity (i.e., for the 90% who experience mild forms of the condition, there are approved treatments with demonstrated efficacy, but for the 10% who have more severe forms, the approved treatments have limited efficacy)?


No approved or off-label therapies exist


No approved therapy exists; standard of care is off-label


Approved therapies exist, BUT not well tolerated OR limited efficacy (small effect, limited duration)


Currently approved therapeutic options are reasonably well tolerated and have demonstrated efficacy


What are the reasons for your conclusion?


Do you have any additional comments?


III. Clinical Benefit


Evidence and Uncertainties


Describe the trials that the sponsor conducted to establish efficacy.  What are the strengths and weaknesses in the trials? (Note the comparator in each.)


Was the design of the trials consistent with any published guidance in this therapeutic area or with FDA’s advice during drug development? Please explain.


What primary endpoints were evaluated?


What was the magnitude (and duration, if relevant) of each treatment effect?  How robust were the data?


How are the primary endpoints of this intervention clinically meaningful?


How did those benefits vary across sub-populations of responders?  (Note specific subpopulations, nature of differences, and any known reasons for these differences.)


What secondary endpoints were evaluated?


Which secondary endpoints are most important?


What was the magnitude (and duration, if relevant) of each key secondary endpoint?  


How did those benefits vary across sub-populations?  (Note subpopulations and nature of difference.)


Which endpoints were not assessed in the trials but would have been relevant?  


What is their significance?


What are the major uncertainties and their implications (e.g., duration of benefit, absolute magnitude)?  What information do you wish you had?


Conclusions and Reasons


Overall, how compelling is the evidence for clinical benefit?


How does this benefit compare to other approved therapies for this disease?  (Refer to the Unmet Medical Need analysis above.)  


What are the reasons for your conclusion?


Are there additional trials recommended to further characterize the clinical benefit of the product?


Do you have any additional comments?


IV. Risk


Evidence and Uncertainties


Based on the clinical trial data, what are the most important safety concerns for this product? 


What is the incidence in the study population?  How much uncertainty is in that estimate? [i.e., are you concerned that the incidence of the risk in the study population may not represent the true incidence in the intended patient population?]


How does the incidence vary by subpopulation?  (Note specific subpopulations and nature of difference.)


Characterize the risk: Is there a range of severity?  How does the severity change over time?  Is the risk reversible upon cessation of treatment? 


How adequate is the safety database?  Does the database reflect existing guidances in this therapeutic area and any feedback that FDA provided to the sponsor?


What are the major uncertainties?  (Include infrequent, serious events the safety database might not detect.)


Which events identified in pre-clinical development raise concerns?  Why?


What is the incidence of these risks for other drugs for this indication?  (Consider other drugs in the same class.)


How might the incidence of risk change in the postmarketing setting:


…when the product is used for its approved use?  


…when used outside approved labeling?  (Which off-label uses could be predicted?)


…is there an increase in the incidence that you can rule out?


What is the expected context of care for this drug in the postmarketing setting?  


Are there objective data (e.g., patient or provider behavior) to indicate that management of the drug, once marketed, will or will not be well-controlled? 


Are there potential preventable harms from suboptimal management that you are concerned about in the post-approval setting?


Given the demonstrated benefits of this drug and other available therapies to treat the condition, what is an acceptable incidence of these risks for this drug in the intended patient population?  (Give your best estimate or a range.)


Conclusions and Reasons


Overall, how great are the risks?  [Alternative question:  What are you worried about?]


What are the reasons for your conclusion?


What have you assumed in reaching this conclusion?


What additional safety data do you wish you had?  Are there additional studies needed to further characterize risk?


Do you have any additional comments?


V.  Risk Management


Evidence and Uncertainties


Section A


Without requiring risk management other than product labeling, do the projected benefits exceed the projected risks in the intended patient population?  If so, skip Section B and provide your written analysis in the Risk-Benefit Summary and Assessment section on page 8. 


With additional risk management other than product labeling, do the projected benefits exceed the projected risks in the intended patient population? If so, please complete the questions in Section B and then provide your written analysis in the Risk-Benefit Summary and Assessment section on page 8.


If additional risk management beyond product labeling cannot ensure that the benefits exceed the risks, skip Section B and provide your written analysis in the Risk-Benefit Summary and Assessment section on page 8.


Section B


Which of the identified risks above will be addressed only in the product labeling?  Why?


Which of the identified risks above require risk mitigation beyond product labeling?  Why? 


What is the objective of the risk management plan?


What risk management tool(s) would you recommend?  Why?  


What impact do you expect the tool(s) to have on the risk(s) described above?  Describe the contribution of each tool.  (e.g., provide information to patients and medical community, decrease incidence and/or severity of risk, prevent an increase in the incidence of risk, etc.)


Risk


Behavior Driving Risk


Tool 


Expected Impact/Outcome


 


 


 


 


 


 


How strong is the evidence regarding the expected effectiveness of each risk management tool?  What has been the past experience with these tools?


What are the major uncertainties in that evidence?  What are their implications?


What would constitute a successful risk management plan?  How could the success of the recommended risk management plan be measured?


What additional time or work burden is associated with each of these tools?  For whom?  [e.g., Physician/prescriber? Pharmacist? Patient?]   [Type of burden: One-time? On-going per patient/Rx?]


How do you expect these burdens to affect the plans’ implementation and 


effectiveness? 


What pharmacovigilance and other post-marketing requirements or commitments are necessary?  What questions will be addressed through post-marketing requirements?


Conclusions and Reasons


The risk management plan will consist of the following:  _________________________

Please quantify the desired/expected impact of the risk management plan on the projected level(s) of identified risks.  If the desired impact is not achieved, at what point should you re-evaluate the risk management plan?


What are the reasons for your conclusion?


Do you have any additional comments?





Appendix 1.
Chronology of Regulatory Events

Chronology of Regulatory Events

		24-Jun-1997

		IND 7201 submitted



		24-Jul-1997

		IND 7201 HOLD telecon



		13-Nov-1997

		IND 7201 Clinical Hold letter issued; hold items:


· Stated VZV infection rate should be primary endpoint, with infant medical status as important secondary endpoint


· Stated lack of sufficient information on Constitutional Illness Score (CIS) for it to be used as the primary endpoint


· Stated sample size inadequately justified due to:


· Lack of justification of the historical control rate for infection (70%)


· Lack of justification for effect of VZIG if given more than 96 hours after VZ contact


· Requested validation for the anti-VZ test kit that would be used to exclude subjects from the analysis group


· Requested exclusion of pregnant subjects having additional high-risks beyond seronegativity to VZ


· Requested blinding procedures be used


· Requested clarification on the primary endpoint and analysis group


· Requested the analysis plan that will be used to compare the IV and IM routes of administration of VariZIG


· Requested details for handling off-study subjects in the analysis plan



		10-Dec 1999

		Pre-BLA meeting  From the minutes:


· FDA suggested Cangene Corporation use “intent-to-treat” as the primary analysis and not exclude any data. Both ITT and per-protocol analyses will be presented.


· FDA told the sponsor that they must share responsibility with the clinical investigator for the assessment of the safety of the trial and it was appropriate to second-guess the clinical investigator and provide both the sponsor’s assessment of relatedness of AEs to product administration as well as the investigator’s assessments whenever the two differ.


· FDA stated that Cangene Corporation changed the protocol without FDA notification. The protocol initially submitted to the FDA was based on safety.  However the studies performed were analyzed for equivalence between test product given IM, test product given IV and licensed comparitor given IV.  The protocol for study VZ006 was never amended to reflect the actual equivalence-type statistical analysis performed, and no minimum standard of equivalence (“delta”) was incorporated into the protocol or discussed with FDA before the study was completed and results analyzed.  The fact that no criteria to evaluate equivalence or non-inferiority were set up a priori makes FDA’s task of reviewing the trial more difficult.


· FDA suggested that it was not uncommon to see a sponsor come in with a claim for an original formulation then establish equivalence against another version of the product. 


· FDA recommended that Cangene Corporation put together a Pharmakokinetic study and submit it for review to assure acceptability prior to performing their studies.  Submission of a BLA should be delayed until the data from an acceptable PK study are available  


· FDA informed Cangene Corporation that it was mandatory to include PK studies, all adverse events and raw data in the application..


· FDA acknowledged the sponsor’s initiative in conducting the studies on VZV IG for the indication being sought.  Based on what was presented, the manufacturer needed to find a way of presenting the data in a way that would persuade the FDA that the product worked was safe and satisfied everyone’s concerns.



		2000

		Discussions with FDA on a—b(4)------ formulation



		01-Nov-2000

		Telecon:  Cangene stated trials will not continue under IND 7201 and inactivation will be requested



		26-Sep-2001

		FDA issued inactivation letter for IND 7201



		15-Sep-2005

		Internal meeting; 


· “It was recommended that Phil Krause in OVRR be contacted to provide information as to the extent that the assay has been validated.  It is necessary to determine to what extent the binding assay correlates with protection.”; 


· “FDA is willing to consider this BLA under accelerated approval using surrogate markers.  Cangene would need to present an acceptable PK study and if acceptable, would be required to submit a phase IV study to evaluate safety.  ”



		20-Sep-2005

		External meeting:


Regarding VZ-006 (pregnancy exposure):


· Majority were secondary exposures, not primary exposures


· Infection rate was a post hoc analysis


· FDA questioned adequacy of sample size to claim noninferiority for endpoints such as pneumonia, encephalitis, and death, which had zero frequency


· Comparison to historical control infection rate of 70% was post hoc and not adequately justified


· FDA said secondary exposures may not have been real exposures, and the lower infection rate in the later strata (5-24 days since exposure) remains unexplained; Cangene agreed  there had not been an analysis of the duration and type of exposure between strata


· There was uncertainty about the timepoint for the CIS scores (Cangene thought they were at the time of varicella onset, whereas the protocol stated they were to be at day 7)


· There was discussion about incomplete data for PK (days 0, 2, and 42)


· FDA comments on adequacy of data for BLA filing:


· Safety data is limited to 67 adults; the product has not been distributed in Canada despite licensure there


· No pediatric data; FDA advised collection of infant and pre-term data on  dosing safety, perhaps from other VZ Ig products


· No clinical data on viral safety testing


· FDA recommendations on path to licensure:


· FDA referred to the 1999 preBLA meeting at which FDA recommended a PK study comparing VariZIG™ by IM and routes against VZIG by IM route, and said this is the path of choice; design details were discussed


· FDA said a phase 4 study would be required under accelerated approval if clinical benefit could not be inferred from the surrogate PK data


· FDA rejected Cangene’s proposal to submit a treatment protocol under 21 CFR 312.34; however, FDA did entertain the submission of an expanded access protocol with cost recovery


· FDA had additional comments:


· Adequate dosing for IM and IV routes have not been established for equivalency to VZIG IM dosing


· A concern was expressed about the applicability of normal volunteer PK dosing to appropriate dosing in pregnant women


· A concern was expressed about lack of justification of using CIS score as the primary endpoint; FDA noted other analyses for infection rate and historical control comparisons were post hoc


· FDA said the sample size was inadequate for making claims about rates of important secondary endpoints (pneumonia, encephalitis, and death)


· FDA expressed a concern about the adequacy of the antibody data based on limited timepoints, and lack of information on the coefficient of variation for the assay



		22-Dec-2005

		Telecon:


· FDA said protocols VZ-008 (PK) and VZ-009 (expanded access) may proceed


· FDA rejected Cangene’s argument that the PK of the VariZIG™ IV routed could be extrapolated to be superior, and therefore more effective, than the PK of the VZIG IM route of administration


· “FDA informed Cangene that unless they study IV administration, their product would not be licensed for IV administration”


· FDA made comments on VZ-009 (expanded access) among which were:


· –b(4)--- ------------------------------------------------------------------------------------------------------

· FDA said the comparison of 16 subjects to a historical control is not justified, either for the sample size or for the historical control


· FDA said antibody data is needed from VZ-009, even though normal control PK data is available


· FDA discussed the different types of phase 4 studies that may be required, depending on the path to licensure



		17-Jan-2006

		FDA letter with comments on protocols VZ-008 and VZ-009, and noting the request to  re-activate IND 7201



		27-Feb-2006

		Telecon reminding Cangene not to refer to VZ-009 as a treatment protocol, stating the      -b(4)--- should be deleted from the VZ-009 protocol



		17-Mar-2006

		FDA letter approving Cost Recovery for VZ-009



		23-Mar-2006

		Telecon clarifying items for calculation of Cost Recovery



		29-Mar-2006

		FDA letter re-activating IND 7201



		04-May-2006

		FDA letter responding to Cangene’s questions about IRB “qualification” of investigators



		07-Sep-2006

		FDA letter with comments on VZ-008, among which are:


· Request to include data from female subjects


· Request (repeated from Jan 16, 2006, letter) for validation of potency and plasma anti-VZ assays


· Request for discrepancies in assaying potency of VZIG, with implications for VZ-008 PK study


· “Regarding your use of AUC to Day 28 for comparability, this is not generally recognized as acceptable, as it represents approximately one half-life. The general rule is that the AUC to use for 'bioequivalence' should represents ≥ 80% of the AUC extrapolated to infinity. As you will be measuring antibody levels to Day 84, it should be possible to use AUC0-84 for comparability.”



		07-Sep-2007

		Telecon discussing cost recovery item justification



		27-Sep-2007

		Telecon discussing cost recovery item justification



		12-Oct-2006

		FDA letter granting Cost Recovery



		08-Nov-2006

		FDA letter discussing IRB issues



		12-Jan-2007

		Telecon requesting CVs for investigators



		06-Mar-2007

		Telecon requesting CVs for investigators



		04-May-2007

		Telecon asking Cangene to continue using VZIG as a control in VZ-008 and to measure its potency, with adjustments for any decrease in potency



		06-Jun-2007

		FDA letter urging Cangene not to discontinue the VZIG arm in VZ-008



		06-Nov-2007

		FDA letter:


· Advises against unblinding VZ-008


· Urges continuation of VZIG arm


· Requests variability data for –b(4)---- for testing samples



		13-Dec-2007

		Telecon asking Cangene to continue using VZIG as a control in VZ-008 and to measure its potency, with adjustments for any decrease in potency (as before)



		20-Mar-2008

		Telecon discussing required tracking of blood product information and submission requirements



		10-Jul-2009

		Fax of FDA responses to meeting request questions:


1. “Does the agency agree with the modified licensure pathway put forward by Cangene?”


· No


2. “If the agency does not agree with the proposed pathway, would the agency agree to discussing the proposed licensure at a Blood Products Advisory Committee (BPAC) meeting to determine whether clinicians consider the data package appropriate for clinical use?”


· (refer to answer to question 3)


3. “If the agency does not agree to the modified licensure pathway or the proposal to discuss with the BPAC, what additional data would the agency expect to see in order to submit a BLA?”

· “Pharmacokinetic modeling and simulation studies to define a VariZIG dose that would be bioequivalent to VZIG is acceptable.  The sponsor, however, should first discuss their modeling and simulation method with the agency.  Once a dose of VariZIG which is presumed to be bioequivalent to VZIG is found, then a PK study of VariZIG should be conducted in healthy subjects (n = 17 or 18) and you compare these PK parameters with the PK data of VZIG obtained so far in your development program.”



		14-Jul-2009

		Telecon cancelling meeting and noting PK requirements stated in July 10, 2009, telecon



		01-Oct-2010

		Telecon (refers to Sep 30, 2010, internal discussion); Cangene was asked to submit:


· Unblinded data from VZ-008


· A prospective plan for analyzing the data from VZ-008, including modeling simulation


· Request to analyze data by actual potency of each vial administered 



		19-Nov-2010

		Telecon for emergency IND 



		01-Feb-2011

		Telecon responding to Cangene’s questions in Oct 26, 2010, submission:


1. “Does the agency agree in principle with the general modeling and simulation (M & S) approach proposed by Cangene (pages 3 and 4 of the package submitted to the FDA on October 25, 2010)?”


· Yes


2. “Cangene is proposing to identify a VariZIG dose that will be non-inferior (in terms of Cmax and AUC) to a VZIG dose, which is consistent with Cangene’s previous M&S work on the VIGIV licensure program. As the principal clinical concern is inadequate antibody levels, non-inferiority will ensure that patients received as much, if not greater, anti-VZV levels with VariZIG compared to the prior VZIG product. Will the FDA accept PK non-inferiority rather than bioequivalence?”


· “Please apply the 90% confidence interval in your analysis. Although the Agency would accept non-inferiority, both the upper and lower bounds of the confidence interval will be reviewed for decision making. Please also provide details of your methodology for determining non-inferiority”


3. “Cangene only plans to make –b(4)- with the –b(4)------- incorporation into the program prior to BLA submission. Will the Agency accept the BLA with a –b(4)-- conformance lot released with the –b(4)---------- potency test? Also, since release and stability data collection for the –b(4)---- assay will be limited at time of BLA filing, Cangene is planning to revisit acceptance criteria for-b(4)-------- testing as more data become available. Does the Agency agree to this approach?”


· “FDA will accept a –b(4)---- conformance lot released with your ---b(4)------- potency test, as long as your –b(4)--- correlates well with ---b(4)---------- test. Thus, we do not object to your re-evaluation of acceptance criteria for –b(4)----- as more data become available.”



		23-Feb-2011

		Cangene submits IND 7201 amendment 45 requesting extension of post-exposure treatment up to 10 days


· Refers to study results from VZ-006


· Refers to Enders & Miller 2000 (included in STN125430 refs.)


· Refers to Miller et al 1993 (included in STN125430 refs.)


· Refers to EMA Core SPC for human Varicella immunoglobulin for intramuscular use. (CPMP/BPWG/3726/02). July 27, 2005



		02-Mar-2011

		Telecon for emergency IND for 4 neonates more than 96 hours after VZ exposure



		14-Apr-2011

		Telecon to discuss IND 7201 amend 45 requesting extension of post-exposure time to 10 days:


1. “VZ-006 - Cangene has given rates for "contracted varicella" and also states that subjects treated earlier had milder symptoms. “


a. “Please define ‘contracted varicella’, 


b. please give rates for VariZIG and VZIG separately instead of having combined them, 


c. please provide data to support  ‘milder symptoms’. “


2. “Historical data - Please provide the references (2 and 3) - the current description is unclear with your terms of subclinical infection, infection rate, expected infection, etc. “



		06-May-2011

		Telecon to discuss ---b(4)---- (cross ref.: IND 7201 amend 16 Dec 15, 2006)


1. “Does FDA have an in house assay that could be used to comparatively test the potencies of VariZIG and the lot of VZIG Cangene is planning to use for VZ 008?”


FDA response: The FDA does not have a validated in-house assay for potency.


2. “For the pivotal comparative pharmacokinetic study, VZ-008, Cangene is proposing to dose by label claim potency, and then potency correct the serum anti-VZV levels based on actual measured content. Cangene will utilize the same assay format for serum sample analysis as well as measured content assessment. The rationale for proceeding in this manner is to (a) maintain the blind of the study and (b) an appropriate assay has not been identified and the only remaining VZIG product will expire March 12, 2007. As such, Cangene is planning to proceed with the study as currently approved. Does FDA have any concerns with the study proceeding in this manner?”


FDA Response: The linearity of the –b(4)--- over several fold dilutions must be confirmed. Cangene agreed to validate the –b(4)----------- to cover the larger range needed for the test samples. 


3. “Based on the discrepant results between the b(4)assays methods, Cangene is evaluating the possibility of –b(4)--------------------------------------------------------- method, as has been suggested by the FDA previously. In order to determine the feasibility of this –b(4)--, Cangene will need to validate the –b(4)--- as per current standards. If the assay can be appropriately validated, does FDA have any concerns with VariZIG being manufactured using this approach?”


FDA Response: The FDA supports our use of the –b(4)---- as long as the assay is appropriately validated. The correlations between –b(4)------------------assay and               ---b(4)---------------------------------------------------------------------------has been well established.


4. “If the FDA agrees with Cangene’s proposed strategy in question #3, the product that is to be used in study VZ-008 (and previous clinical studies) will not be fully representative of the product to be marketed. In order to address this, Cangene is proposing to potency correct the VZ-008 anti-VZV serum levels based on the            -b(4)--- results. This would allow for an “apples-to-apples” comparison based on      b(4)--- antibody results, which would demonstrate that a Cangene manufactured product is bioequivalent to the currently licensed VZIG. Does FDA agree that the data generated with the current product in study VZ-008 would be appropriate for licensing a subsequent product that has potency defined by the –b(4)----

FDA response: The –b(4)----- can be used for licensure but a full validation of the clinical assay (with a broad range) will be needed. The correlation between the                 -b(4)---------- and the other methods (above) has been well established.



		12-Dec-2012

		Fax responding to Cangene’s pre-BLA meeting questions


Clinical, Chemistry, Manufacturing and Controls (CMC),

Sponsor Question CMC 1:


-----b(4)------------------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

---b(4)--- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FDA Response to Question CMC 1:


We are agreeable to accepting b(4) conformance lot to support licensure of VariZIG.  We may opt to schedule an inspection during conformance lot manufacture and would like to coordinate timing with Cangene.  Please indicate whether there were any major manufacturing process changes anticipated for the conformance lot that would differentiate it from clinical lots. 


Sponsor Question CMC 2:


Cangene has established shelf-life dating based on stability studies with the lyophilized product employing the Varicella–Zoster Virus (VZV) –b(4)-------- assay for potency determinations. Cangene intends to employ this dating on future lots of VariZIG. Cangene is proposing to –b(4)--------------------------------------------------------------------- to ensure that the label claim of b(4)125 IU/vial is achieved at release and b(4) IU/vial at the end of shelf-life. 


Does the Agency agree with this approach and is the proposed shelf-life specification acceptable?


FDA Response to Question CMC 2:


Determination of the shelf life will be based on data provided in the BLA; we cannot comment without reviewing the data.  However, if VariZIG potency appears to be maintained at b(4) 125 IU/vial (rather than b(4) IU/vial) over this dating period with sufficient confidence intervals, the 30-month specification is likely to be acceptable.  As Cangene is aware, dating period adjustments are possible post-licensure as data becomes available.  In the BLA submission, please provide data on potency of the clinical lots used, and the time frame of use, for each trial supporting licensure.  Please expand upon reasons for delay in implementing the –b(4)----, and problems, if any, with validation.  Please also submit where available –b(4)-- and –b(4)------------- results for testing VZIG (MPH) material.


Sponsor Question CMC 3:


The potency of all lyophilized lots of VariZIG manufactured to date has been determined based on the Varicella–Zoster Virus (VZV) –b(4)------ assay.  Due to limited results with the –b(4)-----, Cangene is intending to continue using the Varicella–Zoster Virus (VZV) –b(4)--------- assay as the potency assay for product release and stability.  Therefore, Cangene will continue manufacturing lots with the current label claim of b(4)125 IU/vial determined with the Varicella–Zoster Virus (VZV) –b(4)------- assay and filling the product to a maximum of 250 mg of protein per vial.  Testing of product potency by the –b(4)------ assay will be performed in parallel and the results reported ‘for information only’ until sufficient data is available to establish a potency specification for this assay. 


Can the Agency confirm that this approach is acceptable to support BLA filing?


FDA Response to Question CMC 3:


This approach is acceptable to support BLA filing; we note that –b(4)---------values have been lower than –b(4)---- values.  The final –b(4)------ potency specification should depend upon linkage of both assays to results obtained using –b(4)--- and if possible, the historical –b(4)------ potency standard. 


Sponsor Question CMC 4:


As the bioavailability of the –b(4)--------------------------- has been previously demonstrated for the licensed products, Cangene does not intend on conducting any additional clinical studies to support -----------(b)(4)----------- for the VariZIG product. 


Does the Agency concur that no clinical studies will be required when Cangene is filing its PAS for the --------------------b(4)-----------------

FDA Response to Question CMC 4:


We concur with the PAS approach for the formulation change.  Please confirm that you will cross-reference safety and PK data for HepaGam B and WinRho SDF when administered intramuscular. 


Additional Comments for Questions CMC 4:


a. Please provide thrombin generation test results for your current IND lot of VariZIG and for the conformance lot (when available) to the BLA, with a summary risk assessment [for thrombotic events] for VariZIG.  


b. Will Cangene be able to validate a –b(4)-------------- step in the manufacturing in time for conformance lot production? 


c. Please note, we will also request samples of the conformance lot for      -b(4)--- testing during the BLA submission.


Clinical


Sponsor Question Clinical 1:


In order to meet the efficacy requirements for BLA approval, Cangene proposes to submit clinical efficacy data from two open label, historically controlled studies VZ-006 (see Appendix IV) and VZ-009 (see Appendix VI), which demonstrate VariZIG’s efficacy compared to the previously licensed VZIG (MPHBL) and untreated, literature based controls. 


Does the Agency agree that the clinical data from these two studies will be sufficient to demonstrate VariZIG’s efficacy in the proposed at-risk patient populations? 


FDA Response to Question Clinical 1:

FDA cannot comment on sufficiency of data without full review.  Based on the pre-BLA package, we agree with the historical control approach, and use of studies VZ-006 and VZ-009 to support efficacy.  We understand the limitations on patient numbers in your PK study comparing VariZIG to VZIG; however, to the extent that you can model the comparison, this may also provide support for licensure.  

Sponsor Question Clinical 2:


Cangene proposes to submit comparative PK data from studies VZ-006 (using an Varicella–Zoster Virus (VZV) –b(4)-------; see Appendix IV) and VZ-008 (using –b(4)---; see Appendix V) in order to demonstrate comparable PK, as opposed to bioequivalence, between VariZIG and the previously marketed VZIG. 


Will the agency accept the comparable PK data, in conjunction with the efficacy data, as adequate information to demonstrate VariZIG will be expected to have a similar clinical efficacy profile as the VZIG product?  If so, does the agency agree with the proposed indication and patient populations, which are consistent with the previously marketed product package insert?


FDA Response to Question Clinical 2:

The PK comparability and the clinical information will both be important to support licensure.  If this combined information is sufficient, we are likely to agree that the VZIG proposed indications and patient populations are reasonable to include in the package insert.


Sponsor Question Clinical 3:


In the BLA, Cangene will submit safety data from four controlled clinical studies (see Appendices II to V) and the expanded access program VZ-009 (see Appendix VI) that cover more than 400 subjects administered VariZIG. 


Does the agency agree that this safety dataset will be adequate to support VariZIG licensure for intramuscular administration to the proposed populations?


FDA Response to Question Clinical 3:

Yes.


Sponsor Question Clinical 4:


Assuming that FDA is willing to accept the BLA submission for VariZIG with the clinical and product development information as presented, Cangene plans to continue the VZ-009 expanded access program only until BLA approval. 


Does the Agency agree that neither VZ-009 nor any other clinical trial will be requested as a post licensure commitment given the extensive clinical history with this class of product?

FDA Response to Question Clinical 4:

We cannot make any statement regarding post-licensure requirements before the review of the submission.


ADDITIONAL FDA COMMENTS:

Please include your pharmacovigilance plan in your BLA submission, including any plans you may have for any post-marketing safety studies as well as any planned expanded (e.g., 15 or 30 day reports not routinely required by 21 CFR 600.80) adverse event reporting.  A guidance document for pharmacovigilance planning may be found at: http://www.fda.gov/downloads/RegulatoryInformation/Guidances/ucm129423.pdf.


In addition the following guidance documents may be useful references: 


1.http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126834.pdf

2.http://www.fda.gov/downloads/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/Guidances/Vaccines/ucm092257.pdf





		15-Dec-2012

		FDA Meeting to discuss preparation for BLA submission



		18-Jan-2012

		FDA letter containing FDA minutes of Dec 15, 2011 meeting


FDA provided their proposed responses to Cangene’s questions on December 12, 2011.  After reviewing the proposed responses, the sponsor notified FDA on December 14, 2011 of their decision to limit the meeting to discuss only question number’s CMC 2, 3, and 4 and Clinical 1 and 4.  During the meeting Cangene indicated they no longer intended to discuss question Clinical 4.


Discussion:

The next batch of Varicella Zoster Immune Globulin (Human) will be manufactured, using the same manufacturing processes used for previous lots, the week of January 30, 2012.  Cangene is unable to delay (until submission of the biologics license application, expected to be April 2012) manufacture of this lot because it would affect contractual agreements with Health Canada.


After this lot is manufactured, there will be no plasma remaining for another lot of Varicella Zoster Immune Globulin (Human).  In May or June 2012, Cangene will be manufacturing freeze- dried WinRho a with a fill size comparable to Varicella Zoster Immune Globulin (Human).


Clinical, Chemistry, Manufacturing and Controls (CMC):

Sponsor Question CMC 2:

Cangene has established shelf-life dating based on stability studies with the lyophilized product employing the Varicella–Zoster Virus (VZV) –b(4)------ assay for potency determinations. Cangene intends to employ this dating on future lots of VariZIG. Cangene is proposing –b(4)-------------------------------------------------------------------------- to ensure that the label claim of b(4)125 IU/vial is achieved at release and –b(4)-- IU/vial at the end of shelf-life.

Does the Agency agree with this approach and is the proposed shelf-life specification acceptable?

FDA Response to Question CMC 2:

Determination of the shelf life will be based on data provided in the BLA; we cannot comment without reviewing the data.  However, if VariZIG potency appears to be maintained at b(4) 125 IU/vial (rather than –b(4)----) over this dating period with sufficient confidence intervals, the 30-month specification is likely to be acceptable.  As Cangene is aware, dating period adjustments are possible post-licensure as data becomes available.  In the BLA submission, please provide data on potency of the clinical lots used, and the time frame of use, for each trial supporting licensure.  Please expand upon


reasons for delay in implementing the –b(4)----, and problems, if any, with validation. Please also submit where available –b(4)-- and –b(4)------- results for testing VZIG (MPH) material.


Sponsor Question CMC 3:

The potency of all lyophilized lots of VariZIG manufactured to date has been determined based on the Varicella–Zoster Virus (VZV) –b(4)-- ------assay.  Due to limited results with the –b(4)-- -----Cangene is intending to continue using the Varicella–Zoster Virus (VZV–b(4)-- -----assay as the potency assay for product release and stability. Therefore, Cangene will continue manufacturing lots with the current label claim of b(4)125 IU/vial determined with the Varicella–Zoster Virus (VZV) –b(4)-- ------assay and filling the product to a maximum of 250 mg of protein per vial. Testing of product potency by the –b(4)-- assay will be performed in parallel and the results reported ‘for information only’ until sufficient data is available to establish a potency specification for this assay.

Can the Agency confirm that this approach is acceptable to support BLA filing?

FDA Response to Question CMC 3:

This approach is acceptable to support BLA filing; we note that –b(4)--  values have been lower than –b(4)-- values.  The final –b(4)--  potency specification should depend upon linkage of both assays to results obtained using MPH VZIG and if possible, the historical MPH VZIG potency standard.


Additional discussion:

FDA agreed previously to accept a correlating study with the functional assay.  FDA will review the information before determining the correlation between the –b(4)--

FDA will need assurance that the potency of the product will not change.  FDA prefers to see a linkage of the –b(4)-- assays to the –b(4)------ to the VZIG [Massachusetts Public Health (MPH) product] to the Massachusetts’s standard.  Cangene did not obtain MPH VZIG potency standard.  Cangene compared their potency data to data presented at the Blood Product Advisory Committee meeting.


The correlation data, public data, MPH potency standard, and MPH VZIG data will be reviewed by FDA for adequacy.  Cangene will determine potency of VariZIG based on the potency results for this –b(4)--  lot.  Any change in potency specification will be submitted in a Prior Approval Supplement, post-approval of the application.


Sponsor Question CMC 4:

As the bioavailability of the ----b(4)------------------------------- has been previously demonstrated for the licensed products, Cangene does not intend on conducting any additional clinical studies to support ---------- b(4)-------------------------- for the VariZIG product.

Does the Agency concur that no clinical studies will be required when Cangene is filing its PAS for -----------------------b(4)--- formulation?

FDA Response to Question CMC 4:

We concur with the PAS approach for the formulation change.  Please confirm that you will cross-reference safety and PK data for HepaGam B and WinRho SDF when administered intramuscular.


Additional Comments for Questions CMC 4:

a.   Please provide –b(4)---------------------- test results for your current IND lot of VariZIG and for the conformance lot (when available) to the BLA, with a summary risk assessment [for thrombotic events] for VariZIG.


b.   Will Cangene be able to validate a –b(4)------------------ in the manufacturing in time for conformance lot production?


c.   Please note, we will also request samples of the conformance lot for    b(4)--- testing during the BLA submission.


Additional discussion:

The BLA will be filed with product made in the freeze-dried method.  Methods for reducing the –b(4)----------- level are still being evaluated.  Cangene plans to submit a Type C meeting request to discuss manufacturing method to reduce the –b(4)----------------

levels.  Currently, lots of VariZIG have not been tested for –b(4)---------- levels.  Cangene will submit in the BLA a commitment to add a –b(4)-------- ----------------------------------. With the BLA, Cangene will submit samples of the conformance lot.


Clinical:

Sponsor Question Clinical 1:

In order to meet the efficacy requirements for BLA approval, Cangene proposes to submit clinical efficacy data from two open label, historically controlled studies VZ-006 (see Appendix IV) and VZ-009 (see Appendix VI), which demonstrate VariZIG’s efficacy compared to the previously licensed VZIG (MPHBL) and untreated, literature based controls.

Does the Agency agree that the clinical data from these two studies will be sufficient to demonstrate VariZIG’s efficacy in the proposed at-risk patient populations?

FDA Response to Question Clinical 1:

FDA cannot comment on sufficiency of data without full review.  Based on the pre-BLA package, we agree with the historical control approach, and use of studies VZ-006 and VZ-009 to support efficacy.  We understand the limitations on patient numbers in your PK study comparing VariZIG to VZIG; however, to the extent that you can model the comparison, this may also provide support for licensure.


Additional discussion:

Cangene plans to submit a post hoc analysis.  They will perform and additional post hoc analysis on study VZ-008 for pK and how they would have looked if all sites had performed a pK on all enrollees.  FDA considers this approach reasonable, but there is concern that the data will not be susceptible to modeling.


General Discussion:

· This product/indication has been granted Ophan Designation.


· Cangene has already communicated to CDC that they intend to proceed with submission of a BLA.



		02-Feb-2012

		Telecon to clarify items in the Dec 15,2011, meeting minutes



		29-Jun-2012

		STN 125430 for Varicella Immune Globulin submitted by Cangene



		09-Jul-2012

		FDA information request for STN 125430



		08-Aug-2012

		FDA information request for STN 125430



		15-Aug-2012

		FDA information request for STN 125430



		02-Oct-2012

		FDA information request for STN 125430



		04-Oct-2012

		FDA information request for STN 125430



		09-Oct-2012

		FDA information request for STN 125430



		02-Nov-2012

		FDA information request for STN 125430



		08-Nov-2012

		FDA information request for STN 125430
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At this time, if I could, I would just like to introduce the two new temporary voting members.  They are, on the right-hand side of the room -- that is the audience's right -- we have Dr. Philip LaRussa. He is professor of clinical pediatrics, Columbia Presbyterian Hospital, New York, New York.



On the other side of the room we have Dr. Jane Seward. She is chief of viral vaccine preventable diseases, disease branch, National Immunization Program, CDC. Thank you for joining us.  Dr. Allen, I turn it over to you.



DR. ALLEN:  Thank you. Topic two, the first topic for this afternoon, is the scientific basis for the review of varicella zoster immunoglobulin.



As we will learn very quickly, there is going to be a change in the production of this, and the committee is asked to recommend alternatives for the FDA and other government agencies.  We will start with a background presentation by Dr. Dorothy Scott of the Food and Drug Administration.  Dr. Scott.



Agenda Item:  Scientific Basis for review of Varicella Zoster Immune Globulin.  Background.
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DR. SCOTT:  Good morning. I will try, best as I can, to lay out the issues for you. What we are asking you to discuss is the scientific basis for review of a new varicella zoster immunoglobulin product.
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First, I want to give you some background on the current product.  VZIG, as it is called -- it is an IM product -- was licensed in 1981 by FDA.



It is an intramuscular preparation source from selected high anti-varicella antibody plasma units. In other words, all plasma units are tested that come in, and the ones that meet a certain titer cut off are used for this. So, it is a specific immune globulin.



The indications in the package insert are for prevention or modification of severe varicella disease in susceptible people, that is, people who have not had varicella before, in general.



These include immune compromise children and adults, premature infants, selected infants less than one year of age, and selected non-immune pregnant women and healthy adults.  You will be hearing about these in more detail.  It should be administered within 96 hours of varicella exposure.
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How did we go about licensing VIG in 1981?  That was a long time ago, but there was a clinical study.  The study subjects are immune compromised children with household exposure to varicella.  Many of these were cancer patients.



The trial design was random access, double blind study, but there were two comparators. Obviously, you couldn't blind the historical controls but, compared to the new VZIG product, were historical controls from a paper by Feldman et al, which was essentially the natural history of varicella infection in immune compromised children.



The other comparator was zoster immunoglobulin. This is an interesting product. It was an unlicensed immunoglobulin, although it was under study, and it was prepared from plasma of people that were convalescing from shingles.  So, these would be adults who had been re-infected or have self-reinfected, if you will, with varicella.



Now, the problem with that is that it was very difficult to get people who were convalescing from shingles in sufficient quantities to get as much plasma to make as much product as was needed.  That is why it is called ZIG.  It was not pursued.
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These are the results of that first study, which was considered the pivotal trial for licensure.  I will just orient you to this slide.



What we are looking at is readouts or end points that signify severe varicella disease. These include pox count greater than 100, pneumonia, hepatitis, encephalitis and, of course, death.  These are the comparators.  The ZIG product, the zoster immune globulin, and the historical controls.



What you can see is that, if you compare VZIG to ZIG, you get a very similar rate of pox count greater than 100, in the 15 to 16 percent range, of pneumonia around four percent, no hepatitis, encephalitis, and no death.



Now, subsequent to this, there was another study that compared different doses of VZIG and, in your package insert, I believe that those numbers actually have the data from that second study as well.



So, these will be slightly different but the point is, really, in comparison to the natural history of this disease in immune compromised children, you have quite a great difference in terms of substantially less severe disease, pox count, and organ system involvement and, very important, fatalities.
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So, what brings us to you today?  Well, the sole U.S. manufacturer of this product is Massachusetts Public Health Biological Laboratories.



Their fractionation facility is scheduled to close.  Dr. Ambrosino will be talking to you about the current supplies of VZIG and when we anticipate we might run out of that, and you will have an update in more detail about the supply.



The questions they are asking are, whether there are alternative effective therapies to prevent severe varicella disease.  In other words, do we need VZIG.



The other question that we would like the committee to discuss is what scientific evidence would be needed to support licensure of a new product.
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Dr. LaRussa is, again, going to go into this in detail, but I just want to put it out in front now. What are the possible alternatives to VZIG to prophylaxic and severe varicella infection.



There really are two kinds of candidates.  One is the antiviral medications, such as acyclovir and other drugs in that family, and the other is immune globulin intravenous.



Now, why immune globulin intravenous?  Well, just like VZIG, it is made from plasma of normal donors and, of course, it is not selected in particular for antivaricella antibodies, but it contains antivaricella antibodies, because most people, by adulthood, have been exposed to, and infected by, varicella.
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What we did in advance of this is, we asked some of the folks at CDC to take a preliminary look at the titers against varicella that are in the different immune globulin products that are licensed.



So, these are your general immune globulin products that are used primarily for treatment of primary immune deficiency and ITP.



These are the results. This is from an assay called a GP ELISA.  So, it is an ELISA against the glycoproteins of varicella which contain important neutralizing epitopes.  This, incidentally, is the same kind of ELISA that was used for the vaccine studies.



Here we have the GP ELISA titer.  It is times some dilution factor, and here we have the IGIV products, and here we have VZIG.



So, what you are looking at here is, the higher the titer, the more antibody in the product and for VZIG, here, we have a titer at the top and, for the other IVIG products -- we looked at eight different products.



I think you heard that there were five major manufacturers, but some make more than one IGIV, and these are blinded.



There are a couple of points here that I think are important.  One is that there is lot to lot variation, both within one particular product, and among the different products.



What you can see here is, this is a titer in the 200 range, this is 800 and 400.  Most everything fell into this general range, but what you are looking at is four to even eight-fold differences in titers, considering this is a serial two-fold dilution. It wasn't assessed more precisely than that.



So, what does this mean?  This means that if you take any immune globulin off the shelf that is not a titered product, you don't know if you are going to be giving your patients something like this, or something like this.



The other thing that we don't learn from this is whether or not there are any differences in antibody affinity among these products or antibody function compared with VZIG.


[image: image20.png]VZIG/VZIGIV Licensure

* Possible target population(s) for study —
exposed, non-immune subjects

— Immune compromised children/adults

— Pregnancy (for prevention of severe infections
in the mother and/or neonatal infection)

— Non-immune otherwise healthy individuals

» Which population(s) would be most
informative/useful to study?

* Are surrogate markers useful predictors
efficacy?







So, now on to the licensure questions or, rather, what information would be needed to support licensure. There are many possible target populations for study.



Naturally, these will be exposed, presumably non-immune subjects, the kinds of people who would receive VZIG now.



For example, immune compromised children or adults or both, pregnant women for prevention of severe infections in the mother, but also neonates. I should have made that a separate line, for prevention of severe infections in children, or neonatal infections. Premature infants would be included, or non-immune, otherwise healthy individuals but, of course, the rate of severe varicella here is not very high.



So, our question to you will be, among other things, what populations would be the most informative or important to study, and I think you will get a lot of that information from Dr. LaRussa's talk to help you think about it.
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Another question is whether surrogate markers can be useful predictors of efficacy.  Well, where does that question come from?



Well, there are a couple of potential paths for licensure and, right now, FDA doesn't particularly favor one over the other, but one mechanism of licensure is based on surrogate markers.



This is defined in the CFR where you can have an approval based on adequate and well controlled clinical trials, showing that the product has an effect on a surrogate end point that is reasonably likely to predict clinical benefit.



An example of a surrogate marker study, for example, would be a pharmacokinetic study or comparison of one product to another, with a kind of measurement or output, a PK measurement of antibody titers, or antibody function.



So, that is what I am talking about in this situation when I say a surrogate marker study. It would still be a clinical study. You might not have to have the immune compromised populations but, again, that is something I think we would like to hear from the committee on.
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Potential surrogate markers would include serum antivaricella antibody tests, and there are a number of these, which I have listed here, and Dr. LaRussa will mention as well.



They have varying ease and varying specificities.  The GP ELISA, in particular, I mention because that is correlated with protection in vaccine studies, but the levels needed for protection in immune compromised patients are really unknown because, of course, the vaccine studies were on healthy subjects.



In vitro neutralization tests are also possible. These are typical plaque assay types of tests. Animal models are very difficult, because humans are the only natural host of this infection.  Great apes can also be infected.



The animal models that have been described either involve normal cell cultures or ganglion cultures, and SCID human mice with human skin, as well as human systems.



These don't seem particularly practical to use as an assay in a case like this, where you would have multiple samples.
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So, these are the questions we are asking you to think about.  Please discuss what laboratory and clinical data would be sufficient to demonstrate efficacy of a new preparation of VZIG for prophylaxis of severe varicella infection.



In particular, we would like to have comments on which target populations are most informative, what surrogate markers would be appropriate for assessment of efficacy, and other considerations that you would have that you think are important for a clinical trial.



We would also like you to comment on whether the available scientific data support the use of IGIV or acyclovir as a substitute for VZIG for prophylaxis of severe varicella infection in any clinical setting.
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We are very fortunate to have some excellent speakers who have worked with VZIG and with varicella for a number of years, in some cases.



First, we will hear from Massachusetts Public Health Biological Laboratories. Dr. Donna Ambrosino will discuss the supply situation and the discontinuation of manufacturing.  Katherine Hay will discuss some aspects of manufacture that are important to know about for the sake of a new product.



Dr. LaRussa will tell us about severe varicella zoster disease, the correlates of protection, or rather, what is known about that, and post-exposure prophylaxis options.



Mona Marin from CDC will tell us about the ACIP (Advisory Committee on Immunization Practices) and red book recommendations for post-exposure prophylaxis.  Thank you very much, and I will take any questions.



DR. ALLEN;  Dr. Lew?



DR. LEW:  On the table that you showed us, actually the graph, you compared the levels by the GP ELISA titer in the different IVIGs.  I am assuming you did this recently?



With time, as everyone gets immunized, all the children, and they grow up and they are the ones doing the donation, it may change.



DR. SCOTT:  That is right, and in fact, based on the age of donors, we might expect that a lot of these people would not have been immunized and this reflects more the natural infection. That is absolutely the case.



I think the point that you are also making is that if we take you can take an IVIG off the shelf, or if we even say a certain product usually has high titers, that this could become a moving target one way or the other.



DR. SEWARD:  I just want to comment that these tests were all done this year.  They were all done earlier this year.



DR. SCOTT:  Thanks to Scott Schmid, who works a lot on these viruses at CDC. We are very grateful to him for accepting the samples and running them.



DR. ALLEN:  Other clarification questions for Dr. Scott?  Okay, we will certainly have a chance to discuss that more fully at a later point.  Thank you very much.



Why don't we, at this point, move on to the presentations by Dr. Ambrosino and Dr. Hay.  Welcome, and tell us about VZIG manufacture, potency, testing, and the  current supply status, please.



Agenda Item:  VZIG Manufacture, Potency Testing and Current Supply Status.
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DR. HAY:  Good afternoon. I am Catherine Hay and, as Dr. Scott mentioned, we have been invited here to talk about the manufacturing process and the supply issues.
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I will be discussing the plasma screening assay, the manufacturing process, and the potency assay, and then I will hand over to Dr. Ambrosino, who will address the supply issues.
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As Dr. Scott mentioned, before any plasma is accepted for use in manufacturing, it is screened for the presence of antibodies to varicella zoster virus.
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The assay that we use is a complement fixation assay and, for units to be accepted for further manufacturing use, they have to be positive at the one to 50 dilution.  We are currently approved to use both recovered plasma and plasma obtained from apheresis.



The complement fixation assay is the standard -- it is an in-house assay, and it is the standard assay based on the CDC's method that is described in the reference given on this slide.
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This slide just shows some recent data from our screenings of the last two years. The plasma is supplied by the American Red Cross, New England region, and these figures represent initial screens of random plasma samples.



You can see that, for both 2003 and 2004, the percentage of positives has remained fairly constant at around six percent.
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On to the manufacturing process. Briefly, we use the Cohn-Oncley method, the cold ethanol precipitation process.



This is followed by a solvent detergent viral inactivation step. The product is then formulated to content 10 to 18 percent IgG at a pH of 6.4 to 7.2 and 0.3 mole of glycine.
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This next slide is a very simplified manufacturing process flow diagram. You can trace the progress through the fractions from the plasma pool to the fraction three supernatant.



At this point, there is an ultra-filtration step which concentrates the product to seven percent IgG before it is subjected to the solvent detergent viral inactivation step using Trion butyl phosphate and Triton X-100.



After the TNBP and Triton have been removed by chromatography, there is a further concentration by ultra-filtration, and then the product is formulated, sterile filtered, and filled.
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Before we release the product for distribution, we perform 11 assays on the final filled products, but the one that I want to address today is the potency assay.



We originally used the FAMA assay to perform this assay but, since 1984, we have changed to the Virgo Immunofluorescence assay.



We use a kit that is manufactured by Hemagen, and basically it is a slide test. The first step, you form your antibody antigen complex.  You then add a fluorescein labeled anti-human antibody and, if there is a positive reaction, you get an apple green fluorescence.



We get positive and negative controls from the kit and the in-house standards is one of our previous lots of VZIG, and they are qualified for use by comparison to the previous standard.



We make two-fold dilutions of the test samples and the standards and run them in the assay, and the end point is the highest dilution showing a positive reaction. That is the apple green fluorescence.
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In order for the assay to be acceptable, both the positive and negative controls have to meet pre-defined acceptance criteria, and our in-house standard titer has to be 8192 plus or minus one two-fold dilution.



For the final product to meet the potency specification, it has to be at least 80 percent of the in-house standard.


[image: image34.png]Potency Data

Titer

Lot number (geometric mean) Potency Ratio
MVZIG-62 4871 1.0
MVZIG-64 8192 1.0
MVZIG-65 8192 1.0
MVZIG-68 8192 12
MVZIG-70 8192 1.0
MVZIG-71 8192 1.0

MVZIG-73RF2 8192 1.0
MVZIG-76 8192 12
MVZIG-77 9742 12








I just wanted to show you some potency data from some lots of VZIG that were manufactured from 1997 onwards. You can see that the titer of the lots remains fairly reproducible and constant throughout this time period.



That was my very brief overview of the manufacturing process, and now I will turn you over to Dr. Ambrosino to discuss the supply issues.



DR. AMBROSINO:  One comment about the technical questions.  We were hoping to keep that simple, but we do have a technical expert, Dr. Stan Cruz, who is the senior director of manufacturing and development, is here with us, and he and I could answer additional questions you might have.  There are many, many steps to the fractionation.



Dot was kind enough also to allow us -- I only have six slides in four minutes -- to tell you why we stopped manufacturing VZIG, and I thought that was important for the committee to know.
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The biological laboratories is the only non-profit FDA licensed manufacturer of both vaccines and biologics in the United States.  It is a rather unique organization.



We have three product streams, essentially Td vaccine, which we make 20 percent of the United States need, we develop new monoclonal antibodies, and our third product line with blood products.
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Now, we have a long past history, as you can see by these pictures, showing my office which, I must tell you, is pictured in that first picture, unchanged at the top of the hill there.



It was very clear to us some years ago that we needed a new manufacturing facility to continue to manufacture products. As you can see in the lower picture, our newer facility will open in the next year or so.



When we designed all that, we had to make some choices of how could we continue to manufacture the three product lines we had.
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We decided we had already made a commitment for tetanus vaccine. There was a shortage that you all remember in 2001, and we had promised the Centers for Disease Control that we would continue to manufacture Td and, frankly, ramp up from one to nine million units of vaccine for the country.  We thought TD vaccine was something we needed to preserve. 
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We also made monoclonal antibodies with these two missions in mind, orphan products, also known as too small for big pharma, and urgent public health need.



We have three or four of these products in clinical studies and manufacturing that we feel are crucial and, thus, we are committed to this new technology, monoclonal antibodies.
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Then the final list, therefore, raw blood products, which we list here for you. Today we are only talking about VZIG.



We didn't take this choice lightly. This was a thoughtful, very intense with world experts joining us to make the final decision of what it would mean if we closed down fractionation.



After all of that, the group and, at the end, me, decided that it was the wisest thing to do to stop making blood products at the biological laboratories.  We are only 150 people. Now we have grown to 300.
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Given that, where are we with VZIG?  I am showing in this graph here the distribution of VZIG by units. These are pediatric units. You divide by five to know how many adult doses you would need.



Bottom line, as you can see, since the development of the product by us all the way through the licensure, the need was going up.



As vaccine got licensed and chicken pox dropped dramatically in this country -- what a wonderful success story -- the number of immunocompromised people being exposed and, therefore, needing VZIG, dropped like a stone as well.



We are delighted, and the blue bars there show the last three years of actual sales.  That data is the strongest and definitive.



As you can see, in the last year we dropped yet a half again, 20,000 the previous year, 10,000 units this last calendar year.



Ten thousand units means, divide by five, 2,000 adults were all that requested VZIG in the United States and Canada.



I have to tell you that is requested.  We don't really know if those were used. Sometimes hospitals just buy this from our distributors and then it outdates. So, we don't really know how much is used, but no more than 2,000 adults last year were treated.


[image: image41.png]Current Supply

* We estimate that supply will last until January 2006
(although may be a few months longer)

« No pediatric dose vials available







So, what is our current supply?  I can give you very complicated numbers, but I have to tell you that what we do is, we are making a conservative estimate here.



We say, well, what if we sell exactly what was sold last year, assuming that is, in fact, an over-estimate, given that the disease continues to drop.



If we take that estimate of exactly what we sold last year, the supply that we have in hand will last at least through January.  In fact, probably a few months longer than that, but we wanted to be conservative.



The pediatric doses, there used to be pediatric doses as well as adult. For the last six months, there have only been adult doses available. Therefore, the 600-something units, vials, are what is available, and this estimates through January are taking that into account.



In those very brief comments, I wanted to add that I also would be glad to answer questions after you hear from Dr. Marin and Dr. LaRussa. This was a very challenging decision for the biologic laboratories.



I am charged with making the decisions of what products we are making will matter the most and, thus, when we have to make difficult choices, at the end of the day, make the difficult choices, but we will be glad to tell you why we don't think we need VZIG any longer, but would obviously defer to the other speakers first. Thank you.



DR. ALLEN:  Clarification questions for Dr. Hay and Dr. Ambrosino?  I have got two quick questions.  You showed -- Dr. Hay, you showed a slide that had the antibody screening, and only six percent were positive for antibody.



I assume that you continued just to get the recovered plasma from the Red Cross, rather than trying to identify specific donors and asking them to come back as source plasma donors.



DR. AMBROSINO:  It is a complicated question.  The answer is in between that. In fact, it is Red Cross that decides this.



I tried to get numbers, frankly, of has that percentage changed over the 20 years. We don't have accurate numbers because we can't, from the records, determine how many were known positives before that came back.



So, all I can tell you that that last number, that it is six percent, and it is a mixture, but we think it is around six percent of random donors.



DR. ALLEN:  Okay, and the second question in the manufacturing process, your final liquid formulation is 10 to 18 percent IgG. I assume that that is adjusted to give you the titer that you want. Is that correct?



DR. AMBROSINO:  No.  The specs, the product is manufactured first into the final concentration. That is what is allowed, 10 to 18 percent. Actually, it is almost always 16 percent.



Then, once you have made the product at 16 percent, you then test the titer and the titer, as you saw, is always around the 8,000.  You don't formulate to the titer, you formulate to the specs, that you want around 16 percent IgG for injection.



DR. ALLEN:  Thank you.



DR. LA RUSSA:  I just want to make a comment, in case anybody is left with the impression that only six percent of the adult population has lasting immunity to varicella.



The beauty of using complement fixation is that it is not a terribly sensitive test. So, you are actually screening for high titer units.



DR. ALLEN:  Thank you for that clarification.



DR. KATZ:  That is kind of my question because I am not familiar with the comp fixed titers.  Approximately, what is one to 50 in a FAMA?  Do we know?



DR. AMBROSINO:  Similar, I think would be the fair assessment, similar, and it depends on how you run your FAMA. I think, to answer your question appropriately, similar. Dr. LaRussa, I think, will go over some results there that will specifically address that a little better in terms of when you give product to patients and measure in different ways, what do you see.



DR. LAAL:  Are you making murine monoclonal antibodies or human monoclonal antibodies?



DR. AMBROSINO:  The question is what kind of monoclonal antibodies. We are making only human monoclonal antibodies to SARS, C-difficile, as well as rabies at the moment.



DR. LAAL:  So, you have not considered making human monoclonal antibodies to this?



DR. AMBROSINO:  I think it is a very good question. We did consider it, and our judgment, frankly, is that it is not a wise path.  We really feel that IVIG used in the right way will, in fact, substitute and is a good alternative.  I only said that because I was asked the question.



DR. EPSTEIN:  Can you comment on the correlation between the comp fixed titer and the GP ELISA titer?



DR. AMBROSINO:  Not well.  I can tell you -- Dorothy, maybe you can tell me if I remember correctly -- the range in titers there, for the VZIG, and I don't have that up here, were done as GP ELISA for that product.



I can tell you that product had an 8,000 or so titer by our test, the kit, essentially. I think if you look at that then -- Dorothy, do you remember what the VZIG was on that graph -- 9,000?  So, close.



DR. ALLEN:  Other questions for clarification?  They will be here later in the discussion. So, we can certainly come back to you for a resource. Thank you very much.



The next presentation will be by Dr. Philip LaRussa, severe varicella zoster disease, correlates of protection and post-exposure prophylaxis options. It will be a 45-minute presentation.



Agenda Item:  Severe Varicella Zoster Disease, Correlates of Protection and Post-Exposure Prophylaxis Options.
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DR. LA RUSSA:  My job today is to remind you all what varicella used to be like before we had an effective vaccine, to tell you a little bit about what the vaccine has done to the epidemiology of disease, tell you what little we know about correlates of protection, and then discuss some of the options for post-exposure prophylaxis.



At the end of the presentation I added a bunch of slides to sort of fill out some details on some of the options, because we won't have time to go over every study that was ever done.
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I think it is probably worthwhile spending a minute talking about the pathogenesis of varicella, because it makes it a little easier to understand why some preparations work at some points and not at other points.



What we think is going on is that you come in contact with the virus probably mostly through the mucosa of the oral pharynx.



Then pretty quickly we know that virus gets into the lymphocytes and the regional lymph nodes, and there is a short period of replication there, probably a day or two.



Then there is a small primary viremia that spreads the virus and, for lack of a better term, to anywhere where there is a reticular endothelial system, probably tissue monocytes and macrophages.



The virus then lays dormant there for a while and just prior, probably 24 to 48 hours, before the individual develops rash, there is really a large secondary viremia which we think spreads the virus to the skin, and then you develop the rash.



So, you really have two opportunities for post-exposure prophylaxis. One is to effect this small primary viremia in the beginning, and the second is to effect this larger, secondary viremia much later on.



I will give you the punch line now, is that we think VZIG probably works at this point, because once you give it beyond this point, it doesn't seem to have a whole lot of effect.



We think the antivirals probably work at this point. It is kind of interesting. You will see that, although they don't do a whole lot to decrease the frequency of infection in individuals who are exposed, they do quite a good job in preventing severe disease, and probably what they are doing is limiting this secondary viremia.
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So, this is a typical case of varicella in the normal kid. This was actually my son, and he developed over 300 lesions. The average is about 300 in the normal kid.



You can get new crops of lesions for up to a week afterwards.  Usually then the lesions crust over and the crust eventually falls off.



It can be quite an annoyance to the child, and also to the parents who have to take care of that sort of cranky individual.



The other thing I should say is that there is quite a variation in the range of disease, from kids that have five lesion and absolutely no constitutional symptoms to kids with much more severe disease, that I will show you in a minute.
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I wanted to show you this. This is from Ave Ross' study in 1962, just so we cement the idea that varicella is highly contagious.



In his study, 81 percent of the children who had a household contact with a negative history came down with disease.
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Zoster is the reactivation of latent virus as you get older and your immune system stops working as well as it should.



You get a reactivation in the dermatomal distribution that represents reactivation from the dorsal root ganglia.



As you all probably know, there has been some very exciting news about the effect of a high titer varicella vaccine in limiting reactivation of virus, and hopefully we will be doing more of this in the future.
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So, what about healthy kids?  How severe can disease be? In the pre-vaccine era, the severe complications were things like cerebellar ataxia, which occurred in about one in 4,000 kids who developed varicella.



Encephalitis developed in about one out of 50,000 kids with varicella.  All the ataxias pretty much got better, although sometimes it would take months for that to happen. Many of the kids with encephalitis were left with permanent damage.



Hemorrhagic varicella occasionally occurred in a healthy child, but a more pressing problem was invasive group A strep infections and, at one time, it was estimated that about 13 percent of invasive group A strep infections occurred within a month after varicella.



These are the old figures from the old pre-vaccine era, 10,000 to 15,000 hospitalizations per year, 50 to 100 deaths per year, and about half of these in healthy adults.
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This is a healthy child. I took care of this kid. We worked this kid up for probably six months afterwards to figure out what immunodeficiency she had that caused such severe varicella.



Eventually her mother got disgusted with us and took her away, and she essentially was the other end of the bell curve in terms of lesions.
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Immunocompromised individuals have different problems, and I want to go over a couple of these studies, not so much to tell you what you already know, but when you start to look back at the old literature, which a lot of the recommendations for VZIG are made, you get to start to see the holes and gaps in knowledge.



So, Sandy Feldman did a study where he looked at kids with cancer.  Most of these were leukemic kids. This was in the pre-chemotherapy era.  About a third had severe disease, and about seven percent, altogether, died. Again, pretty small numbers.



He went back again and looked in the post-chemotherapy era, and showed that treatment, at least with acyclovir, the frequency of severe disease decreased.



There is a common bias that is buried in the back of this paper where he says something like, even with the availability of high titered anti-varicella immunoglobulin preparation, the incidence of varicella in the immunocompromised children has not changed much over time, although the incidence of severe varicella with pneumonia decreased.



I think that is something we need to remember when we start to think about replacing VZIG, is that this is not a product that always prevented varicella.  What we relied on it for was preventing severe disease, and I think you need to keep that in mind when you start designing new products.



I have the HIV infected kids down here on the list. In fact, those kids now do pretty well. Our problems with them was more chronic disease than severe and fatal disease, and now that they are all on highly active anti-retroviral therapy, they actually do very well.



I just mention that when their CD4 counts are over 25 percent, and they are susceptible to varicella, we actually vaccinate them.
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Neonates are also a problem, and older studies describe 30 percent mortality in the period of time when the mother had varicella four or five days prior to delivery and, in some studies, two days after.



We think why it is that period that is a problem, in essence, at that point in time, the fetus gets a large intravenous load of virus, but the mother has not made an antibody response yet.



If, in fact, you look at infants whose moms had varicella, let's say seven, ten or 14 days prior to delivery, in essence, those babies get virus and antibody at the same time. They still develop varicella, but they don't develop severe or fatal disease.



Normal adults also get more severe varicella. There was one study where the mean number of lesions in adults was about 400 compared to about 300 in children, and I will show you some cases.
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This is a child at our institution who had varicella and leukemia, and you can see he obviously wasn't doing very well. These are hemorrhagic lesions here.



I only show you this is because, if you are thinking in the back of your minds that we can get away with using antivirals for treatment, and that we don't need to prophylax, what I will tell you is that varicella goes so quickly in the immunocompromised patients that you often don't have time to treat or, if you do treat, your treatment is ineffective.
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I just want to make the point that prophylaxis is a very important thing. This is a child with juvenile rheumatoid arthritis who is on a bucket of steroids, came in with varicella in the early afternoon, and was dead by that evening.
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Healthy adults, again, I just want to make a point. If you look at what their problems are, hemorrhagic varicella, pneumonia, they are all getting their varicella from children or family members who are children.  Hopefully, there will be less of this in time, but just remember that even young adults are relatively immunocompromised to herpes viruses compared to young children.
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This is the adult. This is actually an old slide of Dr. Gershon's from Bellview. This is an adult with severe varicella. Here is his x-ray, and you can see the classic bilateral interstitial pneumonitis.
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What about pregnancy?  I think when you talk about prevalence, you have to remember not to forget the mothers. What happens is that obviously they are adults, and they will be at risk for severe varicella because they are adults.



You also have to remember that there are studies showing that there is a progressive increase in specific immunodeficiency toward herpes viruses as you go from first to second to third trimester.



So, pregnant women may be even more at risk for severe varicella than age matched non-pregnant women.  Then the other thing I want to mention here is, if you think this problem is going to get to be less important as time goes on, just remember that a lot of our varicella susceptible women come from tropical countries, and there the incidence of varicella is much lower.  So, we have a higher pool of susceptible women coming in from those regions.
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This is a typical case of congenital varicella. The usual story here is the mother develops chicken pox during the first or early second trimester.



This has rarely happened when the mother develops zoster, but almost all these reports are with maternal varicella, atrophy and hypoplasia of the limb.  This child had visceral disease and obviously did not do well.
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This is varicella around term. So, this is when the mom develops varicella in that risk period I talked to you, five days before, two days after, and you can see that this child developed fatal hemorrhagic varicella.
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Finally, the last thing that you need to remember is that children who are exposed to varicella in utero, that is their first contact with the virus.



It has been estimated that up to 18 percent of those children who were actually infected in utero will go on to develop zoster during the first year of life.
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So, one slide to show you what varicella with vaccine has done to the epidemiology, these are Jane Seward's slides.  There are more updated slides.
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The important point here is the downward trends. What I think I need to remind you of is this vaccine has been extraordinarily successful, despite what you may read in the paper or elsewhere.



I think this program is being tweaked to make it even more successful, but my hope is that we are going to see less and less varicella as time goes on.



I can tell you, in northern Manhattan, where I practice, it is now rare that I get called about children with varicella.  So, it really does work, even in inner city populations.
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Now, it comes to the less satisfying part, where we talk about correlates of protection. I am going to try to give you examples here that point out some themes.
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So, the first attempt was by Ave Ross in the 1960s, and basically what he did was, he looked at secondary contacts of individuals who had varicella.



He did this by history.  If you were history negative, then you were assumed to be susceptible. If you were history positive, you were assumed to be immune.



Using that kind of definition puts a little bit of noise in the system that you wouldn't have if you had looked at serologic titers.



Be that as it may, he showed that you could use immune serum globulin to sort of temper the severity of varicella, but it didn't do a whole lot to prevent varicella.



What he did show was that the more immune serum globulin you used, the more likely you were to have milder disease.



Gershon, in the 1970s, compared zoster immune globulin and immune serum globulin. What they did was, they looked at two preps of zoster immune globulin.



You can see that the titers here were about 5:512 to 1:1024. These are within one tube of each other. So, they are pretty similar.



Compare that to immune serum globulin that had a titer of 1:128. I think these were done -- this is 1978. It was probably done by complement fixation.  I am sorry; it was FAMA.



Basically, why I show you this is that this is the first attempt to try to figure out what is going on in the patient.



With this dose of ZIG, all of the exposed individuals seroconverted, although there was quite a range. This is the geometric mean titer here.



About half of them came down with disease, but all of them had mild disease.  With this preparation, almost all of them converted, but some of them didn't.  The geometric mean titer was lower.



Here is the first attempt to look at what happened in the patient. In the few did that did not have a seroconversion, two of three of them came down with severe disease, where all the ones that did have a seroconversion, all of them had mild disease, and the attack rate was about 50 percent.



They then compared that to immune serum globulin, one titer, but two different doses. Basically, what they found here is that everybody converted. The geometric mean titers were a bit lower than here, and there was some varicella, but all of it mild.



Her conclusion from this was that, if you were very careful about the lots of immune serum globulin that you used, you probably could get away with using some of it.
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Now, Walter Orenstein, in 1981, took this a little bit further. Basically, what he showed was that, if you looked at recipients of zoster immune globulin who had a four-fold rise in CF titers at 48 hours, compared to those that didn't, the ones that had the four-fold rise were less likely to develop varicella than those that did not show it. So, 22 percent versus 44 percent.



What he said in the paper was that 45 of the 48 of the four-fold rises were from less than two to four.  What is interesting about that is that there is this background of people with positive CF titers that still come down with disease.



We tend to think about complement fixation as a relatively insensitive test, and I am not bothered by someone who is comp fixed negative and positive by a more sensitive assay, but it was a surprise for me to go back and see that the specificity of comp fix was not that great, at least at these titers.



Walter also showed that, if you got high titered ZIG, you were more likely to have a four-fold rise in titer, and that complications were more complicated in recipients of low titered ZIG.



So, again, this is evidence that the more varicella specific antibody you give, and the higher the titer the patient ends up with, the more likely you are to impact the severity of disease.



It is interesting that John Zaia, in a 1983 study, could not find a correlation with infection rate and titers at 48 hours post-administration.  Some of that may have been due to small numbers.
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So, what do we know about the correlates of protection?  Well, we can say pretty convincingly that if you have a FAMA titer less than two, that you are going to be susceptible and likely to come down with disease.



The problem is, what do you say about people who have positive titers, whether they are positive FAMAs, positive GP ELISAs or positive other tests?



The confusion here is that most of the data we have here actually comes from either vaccine trials or people that had wild type disease earlier in life.



The problem here is that you are trying to focus in on antibodies, which are obviously important for this question of prophylaxis, but you can't separate out what the effect of the cell mediated immune response is.



We know that is important. We first noticed that many years ago when people noticed that children with A gammaglobulinemia and hypogammaglobulinemia did perfectly fine when they developed varicella because they had an intact cell mediated immune system.
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A second piece of evidence -- this is, again, from Ann Gershon's vaccine studies in the leukemic kids -- again, very, very small numbers, but she looked at leukemic vaccinees who had either different combinations of positive antibody in CMI, varicella specific CMI, at the time of exposure and found that, if you had neither, you didn't do well as far as the attack rate.



If you had both, you did do pretty well, but you could get away with antibody and still not come down with disease most of the time and, if you had CMI, that was also good.



Again, I don't want to make too much of this because the numbers are so small, but the bottom line is, everything we look at in terms of vaccine data is really sort of clouded by the cell mediated immune response.
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So, what are the options? Let me just say first here that neither of these -- I put these here just to be complete.  Neither of these, I think, should be considered as an option for the reasons that I have talked about before.
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So, what about intravenous gammaglobulin?  There are some advantages.  There is some data to support its use, and I will show you some of that in a minute.



Currently, it has good anti-varicella antibody titers, and if we figure out what the appropriate dose is on a per milligram of IgG dose, we probably can do a pretty good job with IVIG, and we will probably need something in this range.



We can argue about whether this is 200 to 400, and I put the volumes here, so you can start to think about what that would mean to small children.



It is usually in ample supply, although that is not always the case.  Last year we did have shortages of IVIG, and did have to come up with a hierarchy of who was going to get it and who would not.



There are problems on the other end, and when I mean the other end, the people who are going to use the IVIG and the patients who have to get it.



Cost and difficulty of administration, you need to put an intravenous line in to give it, you can't give it quickly, you have to run it in slowly.



You may at least want to think about the volume of administration in newborns, if you are going to give eight mls per kilo to a three kilo kid, that is 24 ccs. That is a decent volume of fluid, not something that is a huge problem, but we should think about it.



As was talked about before, it is not titered for VZV antibodies. So, it will be a moving target as time goes on.



Not only as time goes on, but from lot to lot, and this is obviously going to happen as antibody titers go down over time.


[image: image69.png]IGIV Prophylaxis in High Risk Children

* Shu-Huey, et. al., Pediatr Hematol and Oncology, 1992:
— 5 VZV susceptible leukemic children -
— IGIV (200mg/kg) within 3 days of a household exposure
— No varicella developed in any of the five (7 exposures)
* Kavaliotis et. al., Med and Pediatr Oncol, 1998:
— 52 pediatric oncology patients (79 exposures)
— Prophlylaxis within 6-24 hours after exposure =
+ 11 VZIG - 0 infected
+ 30IGIV -3 infected
+ 38 VZIG+IGIV -3 infected
— Varicella was mild, recovered after ACV (IV 7 days + PO 7 days)
— Only 11% of patients developed varicella
* Ferdman (i.e. Feldman), et. al., PID, 2000: \
— 3 patients who developed varicella despite IGIV therapy (7, 11, 30 days before exposure)
— Varicella was mild (IGIV, CD4 count, acyclovir therapy)
— IGIV-treated individuals with profound T cell deficiency or dysfunction may not respond
as well and VZIG prophylaxis should be considered







This was one paper in the literature from 1984, and these were oncology patients who were susceptible, but they had not been exposed.  Again, very small numbers, given either VZIG or two different quantities of intravenous gammaglobulin.



The findings were that the antibody titers were good for four to six weeks after IVIG, and were equivalent to the titers measured at three to four weeks after VZIG.  So, what that means is you got to the right level and you actually kept it there for a longer period of time.



The maximum antibody titers were similar in all three groups, but they were achieved more quickly with IVIG.  So, there is some potential advantage there.



I will just quickly go through a couple of these studies in high risk individuals. Again, very, very small numbers, five kids here, given IVIG at 200 milligrams per kilo within three days, no varicella after seven exposures, 52 pages with 79 exposures, prophylaxed within six to 24 hours, and they did relatively well. Although there was some infection, the varicella was mild.



I just wanted to point this out. This is another approach that some people have used, is to give VZIG at the time of exposure and give IVIG later on.



Some people have also given VZIG and then, in the second half of the incubation period, also given an antiviral to try to cover all bases.



When you look at your presentation, just correct your spelling. This is Ferdman, not Feldman, as I put in the handout.



This is just one of those cautionary tales of three patients who developed varicella. They were getting, I think, monthly IVIG and they had received their last dose seven and 11 and 30 days before exposure.  All of them were mild.



It just reminds you that you do need an intact immune system to have a good response to varicella, and that you shouldn't expect that these preparations are actually going to prevent varicella.
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I put vaccine here just for the sake of completeness, but also because healthy adults are in your high risk groups, and we may at least want to think about doing some studies where we potentially could use vaccine in healthy adults.



There is some data in the paper that Barbara Watson and Jane Seward wrote. They looked at kids 13 years of age or less, and gave vaccine at less than 36 hours post-exposure.



This was done, I think, on the basis of history -- right, Jane, not serology -- and none of the 42 vaccinated kids came down with varicella as opposed to one of the unvaccinated kids.  I did not include an effectiveness analysis up there because of those numbers.



The advantage here is that you are giving long-lasting protection. So, it is not temporary, like you would have with an immune globulin preparation, and it is easy to use.



The disadvantage, it is not appropriate for immunocompromised patients, pregnant women or newborn, and we really don't know what the efficacy would be with one dose in adults.



That is something we should look at, but remember, we need two doses of vaccines in adults and adolescents over the age of 13 to get a good immune response.  So, I don't know what one dose would do, but I think it is something we should look at.
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What about antivirals? Well, there is some data in healthy children, and I will show you some of that. There are good antiherpes antivirals available, and the major advantage of this is that, if you have missed the window where you can give an immune globulin preparation, you can still come back and give an antiviral for prophylaxis.



The disadvantages are that there is really limited data in immunocompromised patients. They are class C drugs in pregnancy.



I would be very hesitant to use them by the oral route in the newborns, not knowing whether they would be absorbed, although there is one study that did do that.



Most of the data is with acyclovir, absorption of p.o. acyclovir runs about 18 percent at best.  When we used p.o. acyclovir for treatment of varicella in immunocompromised patients, we used a dose that was four or five times the recommended dose, so that we would get the appropriate levels, and that level of drug causes a decent amount of GI upset.



So, you might say, well, we have Famcyclovir and Valacyclovir that have p.o absorptions of about 70 percent.  The problem is, there are no liquid formulations of those. So, you would limit its use in young children and infants.



Finally, and sort of a contrast with what you have with immune globulin preparations, where you give it and you know the person has gotten it, here you are relying on the person to take this drug for a multiple day period and, I think outside of the study setting, you might get lower efficacy than you have seen in some of the studies.
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Now, the studies that were originally done in Japan were actually not done to test its usefulness as a prophylactic agent.



They were actually done to test the hypothesis that there were two viremias during varicella, and that the second one is most important.



So, the original study looked at this by giving acyclovir in the first three days, six to 10 days after exposure, and no acyclovir.



Where you can see that the infection rates were not a whole lot different, the clinical attack rate was much lower with the six to 10-day period, which would roughly correspond to when the second viremia is, and clinical disease was described as milder.  So, we think that is where the antivirals are having their effect.
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So, what about VZIG?  Its advantages are that its benefits and its limitations are well understood, and we have a lot of experience with this.



It is useful in those that can't be vaccinated, or when antivirals are not appropriate, and it has a small volume. The disadvantages are why we are here today, so I won't dwell on those.



So, then what I did was, I went back to the high risk groups and I said, if I had my choice, what would be my first choice, what would be my second choice and what would be my third choice.  I have to tell you, this is purely my personal opinion, it is not the result of any expert panel review.
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For the immunocompromised patients, I would still like to use VZIG.  I think we could probably get away with IVIG at the appropriate dose, and I think antivirals might work, although my guess is, I would want to see studies to see if they did work, or I would want to see studies where these were used in combinations, one of these plus an anti-viral.
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Neonates, I think VZIG is the core choice. Again, we could probably do with IVIG if we had to. I really don't know about antivirals.



Pregnant women, again, probably VZIG, and we probably could get away with IVIG. Other adults, the same. In fact, we might want to think about vaccine studies at this point.  I would not recommend that we try that as a substitute without studies.
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In summary, I think there probably still is a need for VZIG. I think IVIG is probably equivalent in the appropriate dose, although we will have to do those studies.



Antivirals may be useful, especially in the post-VZIG window, and I think vaccine will be of limited utility as a substitute. Thank you.



DR. ALLEN:  Excellent. Thank you for a very nice overview. Clarification questions for Dr. LaRussa?



DR. SEWARD:  I have a comment on the -- can you go back to the slides on IVIG, the study with the largest number?



I mean, you know, these studies of post-exposure use of any product are as good as the exposure data are strong.



Household exposure data, you really do expect eight or nine out of 10 exposures to result in disease. The numbers here, the second study with 52, is hospital exposures, and there is no control group.


[image: image77.png]IGIV Prophylaxis in High Risk Children

* Shu-Huey, et. al., Pediatr Hematol and Oncology, 1992:
— 5 VZV susceptible leukemic children -
— IGIV (200mg/kg) within 3 days of a household exposure
— No varicella developed in any of the five (7 exposures)
* Kavaliotis et. al., Med and Pediatr Oncol, 1998:
— 52 pediatric oncology patients (79 exposures)
— Prophlylaxis within 6-24 hours after exposure .
+ 11 VZIG - 0 infected
+ 30IGIV -3 infected
+ 38 VZIG+IGIV -3 infected
— Varicella was mild, recovered after ACV (IV 7 days + PO 7 days)
— Only 11% of patients developed varicella
* Ferdman (i.e. Feldman), et. al., PID, 2000: \
— 3 patients who developed varicella despite IGIV therapy (7, 11, 30 days before exposure)
— Varicella was mild (IGIV, CD4 count, acyclovir therapy)
— IGIV-treated individuals with profound T cell deficiency or dysfunction may not respond
as well and VZIG prophylaxis should be considered







So, unfortunately, the data are really very, very slim in being able to interpret this as being evidence that it works.



You might expect, perhaps you might guess, that the attack rate might be 20 to 30 percent. So, in fact, you may have a half or a two-thirds reduction, but there isn't any control group.



DR. LA RUSSA: This really needs to be studied. It makes sense to me that, if you give the right amount, it should work.



The other problem you should be cautious about in looking at studies in immunocompromised patients is that lots of those patients now get prophylactic acyclovir to prevent CMV infection and other things, or they may get prophylactic gancyclovir, which is highly active against varicella.  So, you really need to look at all of these things.



MS. SEWARD:  My other question is, I know the recommendations are for use of VZIG in healthy adults, but realistically, do you use it for that?



I get questions -- at CDC we get lots of weekend and night questions about pregnant women exposures, but we never get a question about a healthy adult. So, I suspect it is not being used for that purpose much.



DR. LA RUSSA:  I see all the disasters, and I actually think it should be used for healthy adults. My adult colleagues are sometimes of the opinion that, why don't we just wait and see what happens and treat the individual.



I have just seen too many people on respirators with varicella pneumonia to think it is worthwhile saving a couple hundred bucks to see if that is going to happen, but you are right, a lot of people don't do that.



DR. DOPPELT:  From a practical standpoint, getting back to the vaccine, how easy or difficult is it to administer within 36 hours of exposure?



DR. LA RUSSA:  The question is, how easy or difficult to administer within 36 hours.  That is tough.  It really depends.  The study that I showed you was done in a closed population in a shelter.  Right, Jane?



DR. SEWARD:  Yes, but there is plenty of data from Japan and other first exposure data in children, very nice, controlled data showing that, within 72 hours, the vaccine prevents 90 percent severe disease, and sort of maybe even up to 70 percent out to five days.



I think if somebody presents within three days, you can give it. As Phil said, with adults there isn't the same data.



I think the currently formulated varicella vaccine, about 90 percent of adults respond after one dose. So, we might expect that it is not going to be bad, and I think it is a pretty good option for healthy adults.



DR. ALLEN:  What about immunocompromized children, though?



DR. SEWARD:  No, you can't give it. They are the big problem group.



DR. LA RUSSA:  The thing with the immunocompromised children is that we really -- well, that also is a landscape that is going to change.



If you think about what is happening now, we have had vaccines since about 1996 and, since most of the use of VZIG for immunocompromised children was in kids with leukemia, the mean age of leukemia, onset of leukemia, is about four to six years of age.



In a sense, we have already sort of tempered that problem, I hope, because now we are going to have a bunch of kids who are vaccinated as healthy kids, who are becoming immunocompromised some years after, and I think we are going to have to look at what happens to them.  No, I would not vaccinate a severely immunocompromised patient at the time of exposure.



The other point, obviously, is that neonates would not have had a chance to get the vaccine. On the other hand, if the vaccine is used in the upcoming cohort, we should, we hope, have fewer and fewer susceptible women who would become infected late in pregnancy.



DR. SEWARD:  I am not sure that is the case. Pre-vaccine era, only about five percent of adults were susceptible. We will be lucky to achieve that with the vaccination program as well.



MR. LA RUSSA:  As I mentioned, in New York City, most of our susceptible women come from areas of the world where the vaccine is not available, and the rate of seropositivity for young adults is much lower than it is in the States. I think we are going to have an ample supply of those.



DR. ALLEN:  Dr. LaRussa, let me ask you, what is used for VZIG in Europe, other countries around the world?  At least I assume that the supply for Massachusetts is predominantly distributed and used within the United States.



DR. LA RUSSA:  I don't know that I could answer that question. I know VZIG-like products are available in Europe, and in Canada there is a manufacturer.



In parts of Southeast Asia, nothing is available. People either do nothing or they use antivirals as an option, nothing that becomes a potential alternative source to be used within the United States, however.



DR. SCOTT:  I think I can answer that question.  If you look at the web and you look at some of the papers that are available that have been published, what you can see is that current licenses are held by Commonwealth Serum Laboratories in Australia, by Cangene in Canada, by Biatest, by Behringwerke AG in Europe, and by BPL in the United Kingdom.



So, there are other companies that are licensed for this, and it is my belief that some of these are making lots at a low rate.



Some of these certainly could use U.S. plasma, if that became a question and, as everybody knows here, the United Kingdom is already using U.S. plasma for its products, and certainly so are some other manufacturers.



DR. SEWARD:  I have another question on IVIG. What would be the procedures for the FDA to change requirements, to require a certain level of varicella immune globulin in there, as they do currently for measles and some other parts of the product?



DR. SCOTT:  The purpose of requiring those titers in the products originally was lot to lot consistency and looking at the biological function of antibodies, to make sure that it was intact.



The purpose wasn't really per se to prevent measles or diphtheria, although obviously those would be desirable.



So, back when that lot release testing decision was made for the CFR, people looked at titers of antibodies that you would expect to be in immune globulins, and selected some of those to use for lot to lot consistency, and for antibody function.



Now, in terms of what would we -- what is one of the approaches?  The typical approach for licensing for an indication now is to have a clinical study, and rather not to just titer a product and say it is okay for this.



DR. ALLEN:  Okay, other questions or comments for Dr. LaRussa?  We will have a chance to come back and discuss this more broadly later. Thank you very much, a very nice overview.



Our next presentation is by Dr. Mona Marin, medical epidemiologist with the national immunization program at the Centers for Disease Control. The topic is advisory committee -- well, ACIP, advisory committee for immunization practices, recommendations for post-exposure prophylaxis of severe varicella infections.  Dr. Marin.



Agenda Item:  Advisory Committee for Immunization Practices Recommendations for Post-Exposure Prophylaxis of Severe Varicella Infections.


DR. MARIN:  Good afternoon. So, I will be presenting today the current recommendations for post-exposure prophylaxis in varicella infection.



I will start with two slides that are not in your handout, and I apologize for that, but I want to give you a broader perspective of what we can use for post-exposure prophylaxis.



So, there are two interventions, vaccination and varicella zoster immune globulin.  


[image: image78.png]Postexposure Prophylaxis of
Varicella

« Vaccination

* Varicella zoster immune globulin (VZIG)

_é SAFER + HEALTHIER * PEOPLE™

DEPARTMENT OF HEALTH AND HUMAN SERVICES

CDC






Only shortly about vaccination, varicella vaccine is recommended for healthy, susceptible persons aged 12 months or older.
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It should be administered within three to five days post-exposure, and there was here quite a discussion regarding its effectiveness in preventing disease within three days, but it can be administered up to five days, being effective in modifying the severity of the disease.



Now, regarding recommendations for VZIG, I will first present general indications for the use of VZIG, and then the recommendations of the advisory committee on immunization practices.
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I will go over some special situations that are mentioned in the recommendations of the committee on infectious diseases of the American Academy of Pediatrics, published in the red book, and I will end with some recommendations of other expert groups.
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As far as general indications for the use of VZIG, ACIP and AAP (American Academy of Pediatrics)indicate that the decision to administer VZIG post exposure to varicella zoster virus should be based on whether the patient is susceptible, either by lacking recommendation of vaccination or by having a negative history of disease, the exposure is likely to result in infection, and the patient is at greater risk for complications than the general population. I will next give some details for each condition mentioned here.
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As far as susceptibility to varicella, the most recent available data are from seroprevalence studies from the pre-vaccine era, NHANES, which is the national health and nutrition examines survey.



They used an immune assay to detect the IgG, but the epidemiology of disease since then makes us believe that these data are still accurate, especially for adults.



So, by age group, for children age six to 11 years, 86 percent of them are immune, and for those 12 to 19 years, 93 percent of them were immune.



As far as adults, as you can see, five percent of those age 20 to 29 years were susceptible.  One percent of those, 30 to 39 years, and an average about .5 percent of those aged 40 years and older.



Another key element in assessing the need for VZIG indication is exposure to a varicella zoster virus, therefore, defining what exposure is, is important.
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Unfortunately, the literature data do not support an absolute definition of exposure.  In the ACIP guidelines, in the red book, there are included the following types of exposure for which VZIG is indicated for susceptible persons.



Households, that is, residing in the same household with a patient, employment, face to face indoor play, and here experts differ in opinion about the duration of face to face contact that warrants administration of VZIG.



Some suggest a contact of five minutes or more constitutes a significant exposure for this purpose. Other experts consider a close contact at least one hour.



Hospital exposure to a case of varicella is considered being in the same two or four bed room, or adjacent beds on a large ward, or face to face contact with an infected staff member or patient, or a visit by a person deemed infectious.



Exposure to a herpes zoster case is considered as having an intimate contact, such as hugging or touching with an infectious person.



For newborns, exposure is considered onset of varicella in the mothers five days before, or less, or within 48 days after delivery.  VZIG is not indicated if the mother has zoster.
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The groups identified to be of greater risk of varicella complications, and for which ACIP recommends VZIG are for persons aged less than 13 years, immunocompromised children, including children who have primary and acquired immunodeficiency disorders, neuroplastic diseases, and receiving immunosuppressive treatments.



Data are limited regarding whether routine therapy with immune globulin intravenous yields the persistence of a sufficient passively acquired VZV antibody to protect susceptible immunocompromised persons who become exposed to VZV.



ACIP recommends that these persons, or immunocompromised persons who receive regular IGIV should be administered with VZIG if exposed to wild type varicella zoster virus.



Other recommended groups are neonates whose mothers have signs and symptoms of varicella within five days before to two days after delivery.



Neonates exposed postnatally, specifically, premature infants born to susceptible mothers, because their immune system may be compromised.



These infants should be considered at risk as long as they are hospitalized, and premature infants who are less than 28 weeks gestation or weigh less than 1,000 grams at birth, and who are exposed to VZV should receive VZIG regardless of the maternal history.



VZIG is not recommended for healthy, full term babies who are exposed post-natally, even if the mothers do not have a history of varicella disease.



For persons aged 13 years or older, VZIG is indicated for immunocompromised adolescents and adults. For healthy, susceptible adolescents and adults, although varicella disease is more severe than in children, the decision to administer VZIG should be made on an individual basis.



In this case, VZIG is administered mainly for modifying, rather than preventing, the disease, hoping to induce a life-long immunity.  Other high risk groups are susceptible pregnant women and hospital personnel.



In addition to this recommendation, as they are listed here, they are ACIP recommendations, but we can find them quite in the same way in the AAP guidelines.



The AAP mentions in their guidelines some special situations, and these situations refer to patients receiving immune globulin intravenous.
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AAP considers that patients receiving high dose IGIV, 400 milligrams per kilogram or greater, are likely to be protected, and probably do not require VZIG if the last dose of IGIV was given three weeks or less before exposure.
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Another special situation is that of patients with bleeding diathesis, and AAP recommends that use of VZIG for patients with a bleeding diathesis should be avoided if possible, and IVIG would be an acceptable alternative in this situation.
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As far as prophylaxis of healthy adults, AAP considers that VZIG can be given to healthy, susceptible adults after exposure to varicella, but their discussions were here.



VZIG is not routinely recommended.  For this situation, AAP would favor administration of vaccine, and if the vaccine is contraindicated, or more than 72 hours have elapsed since exposure, then a seven-day course of acyclovir administered late in the incubation period, seven to nine days after exposure, is recommended by AAP.
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In the end, recommendations made by a group of experts regarding post-exposure prophylaxis of recipients of stem cell transplants, varicella zoster virus causes high morbidity in these patients.



There are some recommendations of ACIP regarding prophylaxis or prevention of opportunistic infections in recipients of stem cell transplants, but there are some issues that were not addressed. So, a group of experts was formed to come with consensus recommendations regarding some issues.



One of them is post-exposure prophylaxis against VZV infection in these patients. In their recommendation, the experts stated that extensive clinical experience indicates that acyclovir and valicyclovir are highly effective in preventing VCV activation in transplant recipients, and recommended that, because VZV infection is severe, and VZIG is not 100 percent effective, post exposure prophylaxis with valicyclovir or acyclor, as you can see, between days three to 28 post-exposure be considered, in addition to VZIG to all VZIG sero-negative recipients of hematopoietic stem cell transplants.  That is all I have.



DR. ALLEN:  Thank you very much.  Questions or comments for Dr. Marin's presentation?  Okay, no specific questions, thank you very much.  Please, if you can, stay for the discussion. We may ask for some clarification.



At this point, we have finished our formal presentations. We are supposed to move to the open public hearing. I do not have a list of any speakers who have requested to speak. Does anyone wish to speak at the open public hearing?  Would you identify yourself, please. .This is pertinent to this topic?



Agenda Item:  Open Public Hearing.


MR. SINCLAIR:  Chris Sinclair, Cangene Corporation. I would like to partially address Dr. Case's question initially.



Cangene is the manufacturer of the varicella zoster immune globulin product in Canada, and we are currently moving forward to fill the unmet need in the Canadian market place, and we are looking at, and evaluating at this point in time, to filling the unmet need of the varicella zoster immune globulin in the United States.



I just wanted to maybe address or make comments to each of the three points of discussion, if I could.  With regard to the surrogate markers of efficacy, we do believe that a surrogate marker of efficacy, such as antibody levels in patients following administration, would be an appropriate way of evaluating varicella zoster immune globulins in clinical studies, especially given the difficulties in conducting these studies, as we have heard many times over and over here, that varicella zoster immune globulin does not prevent infection, it just will reduce the severity of infection.



With regard to the true definition of the surrogate end point, I am not sure that bioequivalence per se would be an appropriate measure, possibly because of the fact that some alternative products are available for IV administration as well as IM, and being able to demonstrate bioequivalence is not necessarily going to occur when you are giving a product IV compared to IM.



With regard to the patient populations, we have heard quite a bit about the immunocompromised patients. I think that Dr. LaRussa also talked about the pregnant women and the severity of the varicella infection during pregnancy, especially with regard to pneumonia, and potentially with regard to congenital varicella disease, and I think this would be an alternative patient population that would also be advantage for a demonstration of efficacy of use through a surrogate marker of efficacy.



Finally, with regard to whether or not IVIG or acyclovir would be an appropriate alternative, I think that Dr. LaRussa's presentation demonstrated that VZIG would probably be an alternative, but the preferred alternative, if it is available, and I think that he well defined the risk associated with IVIG as well as acyclovir. Thanks.



DR. ALLEN:  A quick question. Can you briefly comment on major differences in manufacturing process between your product and what you heard described from the Massachusetts Health Department?



MR. SINCLAIR:  I am not from the manufacturing side. I am from the clinical side. I know that we use the same manufacturing process that we use for our WinRho product, as well as our immune globulin products that are currently licensed in the United States, and we use an ion exchange chromatography method as opposed to the ethanol fractionation method.



The potency of the product, we use the Mass State product as our in-house potency standard.  So, we have comparable potencies. However, the product manufactured is a five percent product for either IM or IV administration.



DR. ALLEN:  Thank you.  Let me get Dr. Epstein, and then we will come back.



DR. EPSTEIN:  I would like to clarify a regulatory point on the term surrogate marker.  There really are two types of surrogate markers, ones that have been validated, and ones that are likely to be valid, but have not been validated.



There is a distinction to be made. If the committee feels that there are validated markers, then we could give final approvals on that basis, but generally the studies would still have to be clinical to show end points based on a validated surrogate.



If the surrogate is likely to be valid, but has not been validated, then the FDA would only be giving what we call an accelerated approval, which is conditional, and the condition being that it would be validated later in clinical studies.



Whichever way you go, you do end up with some level of clinical studies. There is also the subtle point that it would be rather unusual for the agency to give approval to the product based on accelerated approval with an unvalidated surrogate in the situation where clinical studies, in fact, are feasible.



Dr. Scott did make that point. On the other hand, we may have an unusual situation here, if product were otherwise to become unavailable.



Of course, the products could potentially remain available under IND, but that is a more cumbersome mechanism to provide products. I don't know if I made things clearer or more murky, but the term has two contexts.



DR. KLEIN:  Since you are on the clinical side, can you tell the committee what clinical studies were done in Canada in order to license it, and whether your product is licensed in any other countries?



MR. SINCLAIR:  The last one first, we are not licensed in any other countries, and we have performed a study in pregnant women that have been exposed through household exposures for the majority of cases within, I believe, 96 hours for the majority of patients, as the mother at risk program in Toronto.



We compared the study that was published by Gideon Koren a couple of years ago (2002), and it (i.e. the Cangene study) involved 60 subjects, whereby they were randomized to receive either an IM or IV dose of our product, or an IM dose of the licensed U.S. product, and they had similar rates of infection.



As I guess was discussed previously, the infection rates of natural disease progression, in the absence of therapy, is not well defined.



DR. ALLEN:  Dr. LaRussa?



DR. LA RUSSA:  Just a few comments. I would be very careful about throwing congenital varicella into the mix there, because you are never ever going to design a study that is going to show that any product is effective in preventing that, since the rates are so low.



I guess the other comment I would make is, I am trying to think of how we would design an efficacy study in the United States to test efficacy against clinical diseases and infection with the rate of varicella falling so much.



We might be able to look at antibody end points but, since we are not really sure what those mean in the patients, unless you looked at a very, very restricted, well-described population, what would it mean to have a FAMA titer or a GP ELISA titer of greater than five?



I don't know what that means, and it seems to me that what you have done in the past is, everybody sort of piggy backed on the titer of the first ZIG product, and then gone and said, well, my product has equivalent titers to ZIG.



I am not sure how you get out of that bind now, unless you are going to do the studies in some other country.



DR. SCOTT:  If I could just clarify that the ZIG product titers may or may not have been linked to the VZIG titers, but the clinical efficacy was linked. I think we don't feel we are relying still on those archaic ZIG titers, as it were, for the current product, although the product may have been selected based on the VIG (ZIG) titers originally.



DR. LA RUSSA:  I just don't see how we could do a study now.



DR. KATZ:  A question for one of the pediatricians around the table. I presume there is somebody's accumulated experience with agammaglobulinemic kids receiving replacement doses of intravenous immune globulin that might be informative regarding their risk from varicella exposures.



Apparently the American Academy thought there was enough to make a recommendation. Can I be enlightened on that?



DR. LA RUSSA:  The situation with the kids with agammaglobulinemia was that they developed chicken pox at the same rate and at the same severity as normal kids.



I don't know that anybody has looked at whether the addition of giving them intravenous gammaglobulin actually reduce that risk, but we could run it.



DR. SEWARD:  They are now eligible to get varicella vaccine.



DR. ALLEN:  Okay, at this point I think we are about ready to move into general discussion. So, I am going to close the open public hearing section, and ruefully acknowledge that I didn't read the open public hearing announcement for general matters meetings that I was supposed to, but our speaker did identify that he did have industry ties. So, perhaps my oversight will be excused.



We will move at this point into the open committee discussions.  Dr. Scott, did you want to come and present us -- they are listed, I guess, formally as questions. They really aren't questions so much as requests for discussion.  Do you want to present the questions to us formally, for consideration?



Agenda Item:  FDA Perspective and Questions for the Committee.


DR. SCOTT:  So, the first question is, to please discuss what laboratory and clinical data would be sufficient to demonstrate efficacy of a new anti-varicella antibody preparation for prophylaxis of severe infection.



Comment, please, especially on which target populations would be more informative and, actually, most important to study, most relevant.



What surrogate markers, if any, would be appropriate for an assessment of efficacy, and what other considerations you have for clinical trials.



DR. ALLEN:  Okay, A, B and C are open for discussion.



Agenda Item:  Committee Discussion and Recommendations.


DR. DiMICHELE:  Actually, I don't want to discuss them so much as actually ask just a few more questions, particularly of our experts around the table.



I guess, in trying to think about this, obviously clinical and laboratory correlates would be good, to have both of them together.



So, based on what we heard so far we had sort of the clinical correlate study with the VZIG versus ZIG studies from the 1970s and 1980s, and it seemed like they looked at things like pox count, pneumonia, hepatitis and stuff.



Looking at severe disease, it looked like that seemed to be some reasonable clinical criteria by which we could maybe look at a clinical trial going forward, but I would like the experts to kind of comment on that, to see if, indeed, my interpretation is correct.



Secondly, I am a little confused, understanding the fact that titers don't mean everything, but I am a little bit confused -- and maybe Dr. LaRussa can clarify that -- because certainly it seems like there are some criteria by which people are considered to be immune, based on FAMA and GP ELISA titers.



I guess maybe I am still a little confused about where those come. Then my third question, actually, is for Dr. Ambrosino, in terms of wondering whether there would ever be enough VZIG for a comparison trial, were we to think about licensing another product.



Lastly, I just want to say that IVIG appears to have some efficacy but, given what we have heard earlier today, and certainly the fact that we may have to be curtailing use rather than expanding use, I am a little concerned about just generally recommending gammaglobulin at this time.



DR. LA RUSSA:  I will make a couple comments. I didn't want to give you the impression that antibody is not protective, but you have to realize that most of what we know about antibody is in the context of either natural infection or vaccine, where you are also stimulating a cell mediated immune response.



So, to separate out what actually is an protective antibody titer gets to be a tough problem.  That is why looking back -- I was a little surprised, looking back at all the old studies, to see how little data had been accumulated and actually what antibody titer the individual developed, which really would have helped you with this problem.



If you could have said, CF titer one to 50 at 48 hours assured you of protection, then you could have a surrogate marker for a clinical study, and that data is just not there now.



The other thing that you have to realize about varicella is that it is a tightly cell associated virus and, although there are these viremias, most of the spread of virus is from cell to cell.



So, if your antibody gets there quick, it hopefully sops up virus before it gets into lymphocytes and monocytes, but if it gets there too late, then there is going to be this passage of RS from cell to cell, that you can't really do anything about.



That is where I think the antivirals come in, because there are a high intracellular triphosphate levels that work on an intracellular level, and not on an extracellular level.



DR. DI MICHELE:  Let's say that, given that, yes, endogenous immunity and titers achieved by endogenous immunity are very different than passive acquisition of titers, but let's say you just take the titers, and you give them passively or you acquire them endogenously.



Of course, the whole cellular immunity issue is not discussed. Certainly, might that not be a good place to start in terms of saying, at least, okay, this is what you get with passive immunity, it is something similar to what you might generate in an endogenous situation.



Let's say you are talking about the immunocompromised pediatric population, which I think I am going to get to a little bit later in terms of being potentially a target for clinical trials.



I mean, yes, that would leave out the cellular immune issue, but it might give us a starting point. Is that not valid at all?



DR. LA RUSSA:  I think, unfortunately, in that group, the cellular immune response is so important that looking at antibody titers is going to be very misleading.



Again, if you look at a lot of the older data, the attack rates are pretty high, even in the presence of antibody in the immunized individual.



So, it might actually be cleaner to look at a totally immunocompetent population where you didn't have to worry about -- let me pose a scenario for you.



Let's say you decide you want to study children with leukemia.  Well, you then have to think about what kind of regimens they are on, you have to think about what kind of periodic blood products they get, whether they are using effective antivirals as prophylactic agents.



There are so many variables in that situation, that you are either going to have to do a huge study in a place where there is a lot of varicella, or you are not going to really be able to answer your question.



DR. DI MICHELE:  Even if, for instance, VZIG, which has been the standard of care -- I mean, VZIG is the standard of care in this population. I mean, we have been giving VZIG to kids with all sorts of cancers, on all sorts of regimens, this whole time.  I guess my impression is it has been relatively effective.



DR. LA RUSSA:  Yes, so then what you are saying is, we are going to do a comparative trial looking at antibody end points, but we don't even know what to make of the VZIG end points.



I mean, we can say that, if you use VZIG of a certain titer, and give it within an appropriate time, you are going to get a certain amount of efficacy and, if we get similar titers, then we can make the supposition that this stuff should work just as well.



I think that is what we were talking about when we said, when you want to compare it to VZIG, you can do that, but if you are looking for clinical end points, I think that is going to be very hard to do.  There is just not enough disease around.



DR. ALLEN:  I think those are very good points, and looking in particular at our opening presentations about what has happened to the demand for product over the last couple of years, the clinical situations demanding its use, apparently, aren't there nearly as frequently.



I suspect, therefore, that the disease outcomes are going to be much more difficult to assess because it is just not going to occur that frequently.



I think we are going to have to use some degree of surrogate markers looking at antibody levels and that sort of thing, perhaps as you said, in immunocompetent populations, although I have got some immediate questions that come up about the ethics of doing those kinds of studies.



I think this is going to have to be looked at very carefully, and I think we are going to have to accept some degree of surrogate markers, at least as an initial step, while we are trying to get clinical end points.



DR. LA RUSSA:  Just one other point. To compound the problem even more, we are doing such a good job of vaccinating kids that your pool of susceptible kids that potentially you could use for these kinds of studies is decreasing as time goes on.



So, unless you are willing to accept as a pool of immunocompromised kids those that have previously received vaccine, you don't really have a pure susceptible population. It is going to be a very small number.



DR. DI MICHELE:  Does that mean that we are using equivalency in terms of FAMA titers?  Let's say a child get leukemia and we are looking at FAMA titers for immunity. Are we using vaccination and endogenous infection FAMA titers are equivalent, in terms of protection?  Are you saying that this child is protected, or are you giving these kids VZIG?



DR. LA RUSSA:  You should ask me that question in another year. We were just talking about this over lunch, that essentially we have got this partially immune population of kids that are aging into the age of leukemia, and we are going to have to watch very carefully.



I can say anecdotally that I haven't gotten a lot of calls from frantic oncologists saying I have got kids with leukemia who have been vaccinated and now they have disease.  That, again, the problem there is that the burden of disease to be exposed to is much less, too.



DR. KATZ:  A question I think is probably for the FDA.  As I look at the incidence of varicella and the apparent decline in use of VZIG, I am just wondering if the IVIG manufacturers are, in some way, shape or form, clamoring for this indication, i.e., to do the requisite trials.



DR. SCOTT:  I hadn't noticed any clamoring at all. That said, there have been maybe mild degrees of interest expressed when this problem became known.



DR. SEWARD:  I just wanted to make a comment on the correlate issues.  I mean, studies -- the vaccine trials, you know, the best correlate marker that has been described is an antibody level six weeks post-vaccination.



A year out, or two years out from that, there seems to be some marker set that measures something. It might be the cell mediated immune response.



So, you can't look at a child two to three years after vaccination and make any sense of that antibody titer in terms of protection, and we are not measuring kids six weeks post-vaccination out there in the community.  So, we don't really have a correlate that is applicable to community use.



DR. ALLEN:  Not seeing any other hands, I am going to ask another question of the FDA.  Dr. Scott or Dr. Epstein, what about other manufacturers that might take on exactly the same process that has been used?



I mean, we are not talking about a process that necessarily has, you know, been found not to work, or to be inapplicable in current technology. Are there other manufacturers that could be invited or induced in some way to assume responsibility for creating a product, which might at least simplify the licensure requirements?



DR. SCOTT:  In theory, it is possible to accomplish this kind of technology transfer. I think, in practice, for somebody to want to go into relatively small scale fractionation with virtually identical equipment and procedures, would be considered a fairly high undertaking, given the potential financial benefits of this kind of product.



I am just pointing out, there is a fairly high threshold that it wouldn't be impossible from a regulatory point of view at all.



DR. ALLEN:  I mean, it certainly qualifies classically. It is not a drug. It is a biological, but it is an orphan biological situation.



There is a need for it. There are kids and adults that potentially are going to be harmed by the absence of the product.  There is a national interest to have it available, it would seem to me.  Payment for it in our current structure may be more difficult.



DR. AMBROSINO:  I will make a relevant comment, I think. Our other product, Cytogam, that is a larger market, and our partners there are Medimmune, and Medimmune is actually the distributor of that product, and are looking to transfer the exact same process to a contract manufacturer and, in fact, we are assisting in any way we can.



The trouble is -- and we are glad to give our batch records away, we are glad to say, here, make it. I want to be helpful here. It just isn't enough patients out there that don't have an alternative that anyone would do that, at least everybody we have talked to, that it would make sense, and that is our problem, but boy, we would be glad to do a tech transfer in terms of offering this to anyone.



DR. ALLEN:  In some regards, that seems like that may not be the least costly option but it may be the simplest option, even though I think we would agree VZIG isn't an ideal biological.



If it were to be formulated from scratch today, it at least seems to have a reasonable degree of efficacy and utility that has not been supplanted either by antivirals or by the standard IVIG.



So, there seems to be a continued role for it, even though it is still very much an orphan biological at this point.



DR. SEWARD:  My comment to the second question, following on from that, is that it remains to be proven whether IVIG could substitute. I don't think the data is there right now.



It may well be able to do that, but the current scientific data isn't strong enough to make the statement now that it does, and the same small numbers, difficultly with exposures in the immunocompromised, acyclovir, the data is in healthy children, and not enough data in the immunocompromised children, and they are the main target group for this product, I think.



DR. KATZ:  As I recall the vaccine in healthy children publication, the antibody levels are lower after immunization than natural infection, which I guess is no surprise whatsoever.



The other concern I have, I actually, as I look at the data, and if I had to guess, I would say that IGIV will, in fact, be effective if we figure out a reasonable dose to use.



I think a lot of authoritative people not concerned with licensure are intimating that in the recommendations that come down, but what is going to happen to the ability to maintain anything like the antibody levels that we see now as the immunized population ages and becomes our donors.



DR. LA RUSSA:  I think those are good points, and perhaps the issue then becomes one of how do you stimulate and pay for a clinical trial that would compare IVIG appropriately with VZIG in an appropriate population.



DR. HARVATH:  The question I had would be to propose an alternative to a randomized trial, because I think a randomized trial is, in terms of what we are hearing in terms of sheer numbers of people who would even be eligible, it doesn't sound like it is a likely possibility.



What we have done, an alternative approach we have taken, at least at NHLBI, for orphan diseases or really rare conditions for which we are trying to facilitate clinical studies of therapies -- for example, populations such as thalassemia patients -- is to first think about a registry or a reporting of cases.



CDC would probably be a great place to start in terms of reported cases where you have taken various approaches to treat patients who have these complications from this infection, and then what approaches we are taking to treat those patients.



It is not anywhere near as gratifying as doing a prospectively designed trial, but if you set a registry up appropriately, and you know the kind of questions that you would like to answer, you can at least get closer to the type of information you need, especially in the situation where it is going to be very difficult to come up with sufficient numbers to conduct a prospectively designed clinical trial.



The other question I had is for the folks who work -- like Dr. LaRussa and Dr. Seward -- what types of cell mediated immune in vitro tests have been done along the way to evaluate the responsiveness to therapy.



For example, if someone has had an exposure to the virus, and then they are given passive immunization with VZIG, has anyone done studies subsequently to find out whether they do develop cell mediated immunity?



DR. LA RUSSA: I can make a couple of comments. First, to go back to the issue of the randomized trial, I think -- just before I forget this point -- if you were willing to accept equivalency with VZIG, you could take a situation like, let's say, health care workers, where most health care workers are screened with varicella, for varicella antibodies.  So, you would at least find an ongoing population of susceptibles.



Then do a study where you gave half of them VZIG and half of them IVIG at the appropriate dose, or this other product, whatever it is, and show that you got similar antibody titers. You might accept that type of equivalency.



That might be the kind of trial that you could do, but it would only be in terms of looking at antibody titers, and not any kind of efficacy, and obviously you would have to look at safety, too, if you were going to do IVIG.



To answer your question about cell mediated immune responses, actually the best tests that we had is one that is no longer available.



There were a number of skin test antigens that were really wonderful for testing cell mediated immunity. The only problem with those is that they can also be immunogenic at the same time that you are testing.



We, in one small study, we saw antibody rises after skin test antigen testing. So, that clouds the water a little.



There are plenty of tests. There are in vitro lymphocyte stimulation, there are LE spot assay, there are interferon release, there is a lot of stuff. It just depends how much money the CDC is willing to spend. You could look at that.



To answer your question, though, with VZIG, people have looked for both infection rate, in terms of long-term persistence of antibody and cell mediated immunity, despite getting VZIG, and those things do happen.  That is part of the problem. It doesn't prevent infection.



DR. KLEIN:  Before we spend too much time talking about randomized trials, is there anyone here who believes we have enough product available to design a randomized trial, get it off the ground and completed?  It sounds to me like there is not a prayer of doing that.



DR. SEWARD:  Certainly not time, let alone if product is the problem.  CDC, if we put an RFA out for the next fiscal year, we will be funding it next August, and the results will be in a year or two after that. We are out of this product by next year.



DR. KLEIN:  I think we will look at something else then; right?



DR. SCOTT:  From a practical standpoint, though, if you have a product under IND and you have an associated treatment IND for people who aren't eligible for the IND product under the IND study, there is a potential -- far less than ideal, but there is a possible short term solution there.



DR. LA RUSSA: I am just curious, from the FDA standpoint, how many patients in each group would you need to see in order to say that antibody titers were equivalent at 48 hours or one week?  Would you be happy with 20 or 30 in a group, or would you need to see more than that?



DR. SCOTT:  Something on the order of that number, and PK studies, for example, that were pivotal to licensure were done with the vaccinia immune globulins.  You are looking at less than 100 people, and they had several different doses in each group.



DR. ALLEN:  Let me just take a moment to point out that question number two is, please comment on whether the available scientific data support use of IVIG or acyclovir as a substitute for VZIG for prophylaxis of severe varicella zoster virus infection in any clinical settings.



We have skirted on some of these issues.  Dr. LaRussa addressed it from his perspective in some of his concluding statements, but that question is open for discussion also.



DR. LA RUSSA:  I think the answer has to be no, in the absence of further study.



DR. KATZ:  If the word scientific was taken out of the question, would you change your answer?



DR. LA RUSSA: Well, no, I don't think I would. I think I would want to know how much antibody is in the different IVIG preparations, so that I could figure out the right amount to give.



I really want to know if I am causing other problems that we haven't talked about. I have seen the kids who get rapid infusions of IVIG and white out their lungs and do other things. So, I need to see some safety data.



If I am backed up against a wall and I don't have any VZIG, yes, I am going to do that, but that is purely non-scientific.



DR. SEWARD:  I see a difference between supporting use of, or recommending use of.  So, if scientific were taken out, I could say, yes. I mean, if you are up against a wall and you don't have anything, I think most clinicians are going to give IGIV or use acyclovir, because they don't want to sit there.



If the scientific data isn't available, I think everybody imagines these things are going to provide some benefit, but it is not strong enough scientific data now to say that it is going to be equivalent and should be recommended. So, I see a difference with those words.



DR. ALLEN:  And I guess I would be a little happier if we actually had 2-A and 2-B, with 2-A being IGIV and 2-B being acyclovir.



I think they are quite separate issues. I mean, acyclovir as an antiviral has got certain very appropriate uses, but it is not a substitute in any way for the immune globulins, and I think you presented sufficient overall data, Dr. LaRussa, to indicate that each has got its own appropriate role in this, but there is certainly not going to ever be equivalence or used as substitutes for one another.



The issue with IVIG, I think, has been laid out separately in terms of identifying antibody levels, targeted antibody levels, appropriate dosage, and looking at safety and efficacy under different clinical situations, and there we need additional data.



DR. KUEHNERT:  I think, going back again to a clinical standpoint, I think that if you look at question two and add to it, versus doing nothing and watchful waiting, I think you have a very different answer than if you are looking at a rigorous scientific data.  So, it depends what your standpoint is, I think.



DR. SCOTT:  I think it would be fair to say -- and Jay can correct me if I am wrong -- that the point of question two, really the underlying point is to ask, do we need VZIG.



I think that we have talked about this a lot, and what I have heard is that there are some circumstances still, even though you don't meet it very often, where it is felt that you need it, and that is what the clinicians think, and that seems to be supported also by the kinds of patients that we know are out there.



DR. KLEIN: It just seems to me, from hearing this discussion and trying to absorb all this information, that you need it until you can demonstrate that there is something else as good.



Right now you have a gold standard. It appears to be effective.  There are loads of studies.  They aren't all perfect but they support the use of this drug.



We don't have anything that says, given the absence of this drug, there is something equivalent. Maybe IVIG is going to be terrific if we figure out what dose, but we simply don't know, and we are not going to have a chance to find out before the supply runs out.



DR. DI MICHELE:  The only thing I would add to Dr. Klein's statement, which I agree with, is that unfortunately the issue of need is a moving target, and one that we don't completely understand.



DR. ALLEN:  To add onto that, the point that Dr. Katz and others have raised earlier is the fact that our donor population is changing also, in terms of the type and titer of antibody. 



We will be switching over time from people whose immune response is caused by wild type virus infection to people who will have vaccine titer antibody, or vaccine antibody, and what we will need to do and how, under future circumstances, very carefully needs to be monitored over time.



It sounds to me like the IVIG, if that is to be the substitute pending further studies, that, again, we need to continue to assess that over time, because the IVIG of the future, with regard to this antibody, is not likely to be equivalent to what we have available today.



DR. LA RUSSA:  Just one last comment. If you had said to me, here is the data that shows that IVIG is of equivalent immunogenicity, let's say, as VZIG, I can come up with -- I will give you the dose, and you will get the proper antibody titers, it is still going to be a much more difficult product for the clinician to use, and will essentially take what is a very short interaction with the health care system and turn it into a much longer one.



I guess I would say that, if I had a choice, and you asked me, should we continue to find a source of VZIG, I would say, that is my preference.



If that is not an option, I can live with IVIG with all the caveats that we have talked about, but that would certainly not be my preference.



DR. ALLEN:  Dr. Marin, can I ask you a question?  Has the ACIP addressed this question and the issue of the declining availability of VZIG in the future, in any of its deliberations?



DR. MARIN:  This issue was discussed in the ACIP VZIG working group, and the decision was to postpone it for the August discussions, and to go to a recommendation for the end of October meeting of the ACIP.



So, we presented to the working group a review of available data on efficacy and effectiveness of IVIG, some data about antivirals used as post-exposure prophylaxis.  Most of the discussions will be in the August meeting of the working group.



DR. SEWARD:  I wouldn't anticipate, based on my experience with working groups and the data that you have all seen, that they are going to be having any different discussion than we are having here.  Same data, same limitations, no other available product.



DR. AMBROSINO:  May I add about the red book?  Dr. Reynolds asked me to mention to you -- the chairman of the red book -- that they will have recommendations in the fall for alternative use, just so there will be recommendations out there.



They are hoping that ACIP and red book, as usual, will be harmonized. Sometimes that happens in the beginning and sometimes later.



DR. ALLEN:  Dr. Epstein and Dr. Scott, I wonder if there shouldn't be communications with the ACIP and with the red book staff also, just to let them know about this discussion here and the FDA's concerns and issues in terms of approaching it.



DR. SCOTT:  Thanks to the session, and also to the preceding telecoms, I think we have established ties through CDC to ACIP and we should connect with the red book folks as well.



DR. KLEIN:  It just seems to me that, given the discussion that we heard and the limited amount of information, that you can always get an expert panel together and, given the inferior products, you will get a recommendation about how to use them until data is available.



It seems to me, from what I have heard, that you would like to look for an alternative source of manufacture, and it seems to me that that should be the number one thing to do.



Once you have found someone, whether it is inside this country or outside this country, who is willing to do so, then you should make it financially reasonable for them to produce it.



It also seems to me that we have talked a lot about the declining need in the United States, but from what I heard, with the immigration issues that we have, this need is not going to go away for a very, very long time.



So, we shouldn't assume that, with vaccination, that this is not going to be an issue in the United States in five years or ten years. It will be.



DR. ALLEN:  I think that is a very good point, and in particular, if we go back to our early presentations on what has happened, yes, there has been a fairly dramatic decline over the last several years in terms of the need for the product.



Nonetheless, if you are looking at pediatric doses, you were still producing, what, 10,000 doses a year, and in adults the equivalent would be 2,000 a year.



That is a fair number of patients overall that have some need of the product. I understand that is what is being produced, may not be what is being administered and used.



Still, we are talking about something that is needed by thousands of people a year in this country alone, and I agree with Dr. Klein that my immediate take is that, while we do need to fund some additional studies, we do need to look at what will be happening over time, we do need some good comparisons, that trying to find an alternative source for VZIG at the present time is clearly the preferable way to go.



Again, one hesitates to bring some of these issues up to congress, which has the appropriations responsibility for the federal government, because they will tend to beat government people around the ears, claiming that they have created a crisis and didn't pay attention to this early enough. The issue somehow does need to be brought to other levels of the administration, and congress also.



DR. SCOTT:  I just wanted to mention there are some incentives. Clearly on the numbers of people treated, this would qualify as an orphan product.



I say that, obviously, without a formal submission, and there are tax credits as well for the study, as well as study grants, which are not enormous, but it is more than nothing, perhaps. There is also the potential for cost recovery for an IND product like this.



DR. ALLEN:  Dr. Holmberg, I am sure you have paid attention to the discussion also, and will take it back with regard to your committee responsibilities.



DR. HOLMBERG:  I have a lot of concern about this, primarily because, when we talk about the supply of -- I think the information you gave us was that in January you would be running out of supply.



On the other hand, trying to use the IVIG as an alternative without the scientific data to support it, we are in the same situation that we are currently with IVIG, where we have anywhere from 40 to 100 percent of the hospital use being off label, which just exacerbates the problem.



So, we are aware of this, and we will be working closely with all the other agencies -- CDC and FDA along with this -- to try to work out of a problem, of a solution to this.



I think some of the issues that we have, and some of the suggestions that have already been made, as far as going outside the country, with a product that may be made in Canada with U.S. plasma, definitely in the United Kingdom with U.S. plasma being used over there, there is some great potential of expanding beyond our borders here.



I think I hear the message loud and clear, and I agree with Dr. Klein, that this is not going to go away. We have a growing immigration rate and we do have some real concerns here, to protect those people, to protect the American population.



DR. ALLEN:  Dr. Epstein and Dr. Scott, have you received the discussion that you need? Do you want further clarification or explication in any area?



DR. EPSTEIN:  I think it would be helpful to have a specific discussion about surrogate markers.  Do committee members, either individually or collective, think that PK comparison with VZIG ideally, prospectively, and otherwise, retrospectively, would be a valid approach, plus or minus whatever review we can do of the Canadian clinical trial, because it has been pointed out that the product in Canada was, in fact, approved there based on a clinical trial.



I would also comment that, if we think PK is a suitable approach -- that is to say, antibody levels -- would it be suitable to do those studies in normal, healthy individuals, or do you really have to look for these rarer, susceptible populations to do PK studies, or could you simply look at the evolution of titers in healthy normals.



I think that is kind of the crux. I think we have heard enough about question two. The general sense appears to be that there is a need for a VZIG product and that, although clinicians might use whatever is available otherwise, they would certainly want the continued availability of VZIG, which is established.  I am simply summarizing what I thought I heard.  I think I haven't heard as clear an answer on question one, particularly 1-B, surrogates.



DR. DI MICHELE:  I think there are two issues here. One of them is titers, but the other is clinical efficacy in the patients who need it most.



I just -- I am going to go back to what I said before, the VZIG pivotal trial for licensure that was done in the 1980s seemed to at least look at presence or absence of the worst systemic complications of disease, plus a pox count.



That, combined with something like titers, I think might be the best approach, if it is doable. Again, depending on what the FDA was willing to accept in terms of an equivalency trial.



I think that issue is not just has import when you ask us, what population do you want to study, because if you want to just look at PK, you can probably look at it in any population.



If you want to look at PK combined with efficacy, then I think you have to look at it in the most susceptible populations. 



So, it just depends on the issue of whether you want a clinical end point, either compared to historical controls or in addition to the surrogate marker. I think that will determine what population you use.



DR. LA RUSSA:  I guess what we could do in the short term is maybe design a very quick study that we could send around to pediatric oncologists and see how much varicella they are still seeing, to see whether it is even feasible to do what you are asking.



We have a pretty large pediatric oncology group at Columbia, and I am saying, I haven't gotten a call about a varicella case in the leukemic probably in the last year or so.



DR. DI MICHELE:  That is because they are still getting VZIG.



DR. LA RUSSA:  I don't think so, because we have to approve VZIG.



DR. SEWARD:  I mean, varicella disease is 80 to 90 percent declined. So, you are not seeing it in schools and in day care centers and, if we do, it is modified mild disease, breakthrough in vaccinees, which is not as infectious.



So, I think the amount of varicella around is going to make it a lot more challenging to do the clinical efficacy study now in the United States. You could do it in Canada, although Canada is now vaccinating for varicella as well, but they don't have as fully implemented a program. You could do it in Europe, in the United Kingdom.



DR. LA RUSSA:  The other thing I would say is, if you wanted to do just a PK study, I suppose you could do it in people that were seropositive, but that is really going to muck up the analysis stage, because then you are going to have to normalize for their pre-VZIG antibody titer.



I guess what I was proposing is that, let's say that you believe that five percent of the adult population is susceptible and, since health care workers in many cities have a disproportionate number of people from outside the country, who may have a higher rate of susceptibility, you may, in fact, end up with a pool of health care workers, susceptible health care workers that you could do a quick PK study on and answer at least the equivalency question.  I really don't think you are going to be able to answer the clinical question.



DR. KATZ:  I don't know about health care workers. I know that, at my hospital system, we require proof of immunity, history or proof of immunity, and we immunize if they can't provide one or the other. So, health care workers may be tough.



I have a question and that is, is using normals, immune or susceptible, appropriate?  Are the highest risk people in any way more catabolic?  Do we know anything about PK in these particularly sick kiddies and what not, that would be different from normals?



DR. LA RUSSA:  My problem there, as I pointed out before, is that there are a lot more variables. The kids that you would like to give it to all get blood products. They get either acyclovir, sometimes gancyclovir prophylaxis, and there are lots of other things going on.



You will have to look at renal function and liver function and other things. I think it just becomes a much more complicated study.  I agree, that that would be the best population to do it in, but I think it is problematic.



DR. ALLEN:  I agree. For a baseline, I really would like to see a comparable trial between IVIG at several different doses, and VZIG in a well-defined normal population, preferably kids.



It is probably not ethical, it can't be done very easily, but it would be nice to have that kind of baseline data.



The other variable that it doesn't begin to address in any way is cell mediated immunity, which is an important component of the response to this infection.  At least that would begin to answer one initial set of questions with regard to the pharmacokinetics.



DR. LEW:  I just want to make one comment, though. I know that, technically, we always like to first do trials on the healthy folks and then you move on down.



The truth is, this is going to be a product that really is for the immunocompromised child that we are really trying to target.



When you get the most severe, we are talking about bone marrow transplant kids. In a way, I have mixed feeling, that they are truly the target with all the caveats that you have, Phil, that yes, they have renal problems, they have every sort of problems, are on many different medications, but that is really the target group.  I am curious as to whether -- it seems like that is the group we really do want to study.



DR. LA RUSSA:  And again, I would agree with you. I just don't know what to do about their blood product use and the other things that are going to complicate the analysis.



I would be happy, if we had the time, the money, to get enough to sort out the variables. I would be very happy to do it in that population.



DR. DI MICHELE:  On the other hand, the cancer patient isn't the only immunocompromised pediatric patient as well. There are transplant recipients, the renal disease population, and there are a few others.



DR. QUIROLO:  I have one question about using IVIG as a treatment. Even if you did devise a study, you would have to know what the titer is in the IVIG you are giving and then you would have to depend on the manufacturer to tell you what the titer was in every dose of IVIG, which I don't know if they would be willing to do. It is expensive.



DR. ALLEN:  That is certainly one other caveat with regard to the use of that product, and it is certainly one that wasn't there with VZIG because every lot was titered to within a very narrow range.



If IVIG is going to be used in the future, if there is an established efficacy and it is used as a routine in the future, you probably are going to have to know what the range is for each lot that is used.



It may be that certain lots should be set aside, if you will, for this particular use as opposed to other lots. I don't know.



DR. SEWARD:  I am trying to ask the question whether immunological equivalency, as demonstrated just in the lab, and then safety data, in immunocompromised children, would be sufficient for licensing an orphan product.



DR. ALLEN:  I think it does need to be addressed. I think that is a good point.



DR. LAAL:  Is there information about correlates for protection, surrogate markers for protection, that we can get out of the studies that must have been done when the vaccine was licensed?



All that I am hearing about is the antibody part of the immune response, and I don't know enough about the literature, but when the vaccines were made, what kind of studies were done?



DR. LA RUSSA:  The reason why we try to separate these two things out is because it is one thing to immunize someone with an antigen that stimulates both antibody and cell mediated immunity, but that is not really applicable to the question of prophylaxis, where you are relying purely on antibody to do the protection.



So, unfortunately, since those two arms of the immune system are so wound together that the data from the vaccine trials, frankly, is irrelevant to the question that you are asking.



DR. LAAL:  Even if one was to look at the antibody responses in children who were protected versus the breakthrough children who were not so well protected.



DR. SEWARD:  You can't separate the antibody responses from the cell mediated immune responses. I mean, they are highly correlated and interrelated.



DR. LA RUSSA:  You know, in some ways, the antibody responses are really a reflection of a good cell mediated immune response and not a separate response.



Here you are saying we want to use antibodies, pure antibodies, as protection. So, the vaccine studies really don't help you. If anything, they confuse the situation.



DR. ALLEN:  Other comments or discussion on this issue?



DR. SCOTT:  I wanted to thank the committee, and I want to paraphrase some ideas that I heard into a possible approach.



If PK studies could be done in normal people that are not immune, and there was comparability shown between the current VZIG product and another VZIG product, that wouldn't answer the clinical question, but it could be considered reasonably likely, which is actually the wording of the CFR for accelerated approval to be connected, or connectable to efficacy in the immune compromised people.



Now, that kind of a study comes with a major caveat, that there is a post-marketing study as well, which could actually be some way of monitoring some of these immune deficient patients, or the first X number of patients that receive the product in a certain category.



That is just an example. I am not saying that is an imprimatur, but that is something that comes to my mind, and I wonder what the committee thinks about that kind of an approach.



DR. SEWARD:  I think it is a good start.



DR. KLEIN:  I would be very comfortable with that. I think, unfortunately, the good news is that, with the rate of disease, and with any kind of a product that is any good at all, it will probably take 100 years to demonstrate that you have more disease than your historical controls.



So, you are probably never going to find that out, but certainly this would be a reasonable approach with a post-marketing survey.



DR. SCOTT:  I point out 1984, when the CDC looked at the distribution of this product. They had about 10,000 vials a year distributed, and the clinical trials were undertaken just a few years before that.



So, whether or not there are enough people out there to do a study, or to collect the data and do a post-marketing study, I think there is a possibility. We don't know how the current VZIG is being used. That is one of the hurdles, coming up with a design.



DR. KATZ:  We keep supplies in my hospital, where I am responsible for this issue, and we outdate it all, two or three doses for a 70 kilo guy.  We buy it once or twice a year -- not a 70 kilo guy, I apologize for my sexism, a 70 kilo person.  We are outdating it. We haven't used any for three years.



DR. LA RUSSA:  One thing you could do is make receipt of VZIG contingent upon completing the results of whatever study, go back to the way we used to distribute VZIG before it was a licensed product. That way you could get that information.



DR. ALLEN:  Yes, it would be good if that kind of information were routinely available in many circumstances, but it is not, but that is a good suggestion.



Other comments or discussion?  Okay, I want to thank the committee. I think this has been a difficult discussion, but very exciting.



I want to thank the special members who have joined us, and our presenters, who came in for their part of it. It has been very helpful. Thank you all, and that will close section two. We will go ahead and have the break now, and I would like to have people back and ready to start at 3:45, please.



[Brief recess.]
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Appendix 5. Study VZ-009: Non-Serious Adverse Events by Day after Previous Administration of VariZIG®
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Appendix 6. Study VZ-009: Serious Adverse Events by Day after Previous Administration of VariZIG®
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Appendix 7.  
Cangene’s response to the clinical items in the October 4,  2012,  Information Request


[The response has been put into outline format by the reviewer.]


CLINICAL

16. Antibodies against human protein S of the coagulation system have been observed in patients who experienced post-infectious purpura fulminans after varicella infection (e.g., see Journal of Thrombosis and Haemostasis 3: 1243–1249 (2005).

----b(4)----------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Cangene Response:

1) Cangene has not tested the VariZIG product for the levels of anti-protein S antibodies. 


a) However, we have reviewed the literature available on the development of antibodies to protein S after varicella infection and can discuss this literature in the context of plasma collection for the production of VariZIG.


2) Autoimmune protein S deficiency can develop following varicella infections, 


a) although other organisms have also been implicated (1). 


b) Post-infectious protein S deficiency is caused by the development of neutralizing antibodies to protein S that increase clearance of protein S from the circulation (2). 


c) Development of anti-protein S antibodies has been reported primarily in children, and 


i) can result in thrombotic manifestations such as purpura fulminans within a few days or weeks after the onset of the precipitating infection (1). 


d) The autoimmune response is transient; 


i) the anti-protein S antibodies return to low/undetectable levels following resolution of the infection (3). 


e) Nevertheless, the transient protein S deficiency has effects on the anticoagulation process and may lead to thromboembolic complications, 


i) such as purpura fulminans, in individuals with varicella (3). 


ii) It is noteworthy to mention that post-infectious purpura fulminans is a rare complication that mainly manifests in children (1,4). 


iii) The reports of purpura fulminans in adults are limited to a handful of case reports


(1) that were not associated with antibody- mediated protein S deficiency (5, 6, 7).


3) VariZIG is manufactured using plasma that is collected at FDA-approved plasma collection centers. 


a) To donate plasma, donors must be healthy adults as per 21 CFR, Subpart G – 640.63 – Suitability of Donor (8). 


b) Each donor is screened prior to every plasma donation in accordance with the plasma supplier’s FDA-approved questionnaire. The questionnaire includes donor confirmation of feeling “well and healthy” on the day of donation. 


c) Donors must also have a suitable temperature (99.6ºF or less) on the day of donation. 


d) Lastly, donors are asked if they have been to a doctor or clinic or if they are using new prescribed medications (including antibiotics, antivirals and/or antifungals) since their last donation. 


i) If answered yes, the reason for doctor visit/use of medication(s) is evaluated to determine if there is an underlying medical condition (e.g., varicella or varicella-related complication such as purpura fulminans) that would require a deferral.


4) Symptoms of varicella include fever and malaise which may occur 1 to 2 days before rash onset, particularly in adults (9). 


a) Therefore, plasma donors presenting with early or acute-phase symptoms of varicella or other infections would be temporarily deferred from donating plasma. 


b) Since post infectious protein S autoantibodies are transient (i.e., with the resolution of varicella infection anti-protein S antibodies dramatically decrease to undetectable/low levels (3); 


i) a donor that was temporarily deferred because of a potential varicella or any other infection would have undetectable or low levels of anti- protein S antibodies following recovery from infection and at subsequent plasma donation visits.


5) Overall, donor deferral measures at plasma collection centers ensure quality and safety of plasma used for VariZIG manufacture. 


a) In cases where donors present with symptoms of varicella, deferrals would be in place until resolution of the infection. 


b) Due to 


i) rarity of post-infectious purpura fulminans in adults (i.e., potential plasma donors), 


ii) the transient nature of post-infectious anti-protein S antibodies and 


iii) deferral measures for symptoms of infection at plasma collection centers, 


c) anti-protein S antibodies are unlikely to be a safety concern for the VariZIG product.


Reviewer’s Comment: ---b(4)-------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

17. Adverse event monitoring and causality categorization appears to be inconsistent between studies VZ-006 and VZ-009. Following are examples of these inconsistencies:

a.   On June 22, 2006, there was a varicella exposure incident in the NICU at Wesley Medical Center in Wichita, KS. Thirteen (13) premature infants were treated with VariZIG i.m. There were 21 non-serious adverse events in 6 subjects, and 10 serious adverse events (including 2 deaths) in 3 subjects, as shown in the following table:

		SUBJID

		Non-Serious AE

		Serious AE

		Day after


last dose



		-b(6)---b(6)---

		

		

		



		-b(6)--------------

		Dermatitis Diaper

		

		4



		

		Haematochezia

		

		5



		-b(6)--------------

		

		

		



		-b(6)--------------

		

		

		



		-b(6)--------------

		

		

		



		-b(6)--------------

		

		

		



		-b(6)--------------

		Metabolic Acidosis

		

		2



		

		Hypoalbuminaemia

		

		6



		-b(6)--------------

		Hypothermia

		

		5



		

		Sepsis

		

		5



		-b(6)--------------

		Haematochezia

		

		3



		

		

		Death

[Bronchopulmonary Dysplasia]

		6



		-b(6)--------------

		

		Intraventricular Haemorrhage

		1



		

		

		Disseminated Intravascular Coagulation

		2



		

		

		Convulsion

		2



		

		

		Pulmonary Haemorrhage

		2



		

		

		Death

		3



		-b(6)--------------

		Sepsis

		

		4



		

		Metabolic Acidosis

		

		15



		

		Skin Disorder


“Skin Breakdown”

		

		21



		-b(6)--------------

		

		Staphylococcal Sepsis

		3



		

		

		Coagulopathy

		6



		

		

		Thrombocytopenia

		6



		

		Convulsion

		

		6



		

		Hypotension

		

		8



		

		Pneumonia

		

		9



		

		Metabolic Acidosis

		

		9



		

		Adrenal Insufficiency

		

		13



		

		Dermatitis Diaper

		

		14



		

		Hydronephrosis

		

		22



		

		Bronchopulmonary Dysplasia

		

		25



		

		Staphylococcal Sepsis

		

		25



		

		Pneumonia

		

		28



		

		Necrotising Enterocolitis Neonatal

		

		36



		-b(6)--------------

		

		

		





In contrast to this, the VZ-009 study report (page 47 of 306) states “9 pre-term infants (VM-00510 to VM-00518) exposed in the neonatal intensive care unit at Winthrop University Hospital in Mineola, NY; and five immunocompromised pediatric patients exposed at Children’s Hospital at Montefiore Bronx, NY were amongst 10 patients exposed to an immunocompromised host with zoster lesions.”

The ADMIN database shows that these premature infants were treated with VariZIG on

March 18, 2008; however, the AE database contains no adverse events for these subjects.

Cangene Response:

1) The VZ-009 interim clinical study report was generated based on case report forms submitted to Cangene prior to the report cut-off date of September 1, 2011. 


a) Due to both 


i) the interim nature of the study report, and 


ii) the expanded access program itself, 


b) not all data was complete. 


c) Specifically, as discussed in the interim study report, 


i) since the VZ-009 study is an expanded access study and subjects were treated under urgent or emergency scenarios, 


(1) not all case report forms were returned to the sponsor and


(2)  those which were returned did not always have all fields completed. 


(3) Investigational sites were queried regarding missing data, 


(a) but when queries were not addressed, data was accepted as missing. 


d) The handling of missing data is discussed in the interim study report in section 11.4.2.2.


2) As part of the data review and report writing activities, 


a) it was noted that no adverse events were reported from Winthrop University Hospital in Mineola, NY and that 


b) adverse event pages were not submitted for Children’s Hospital at Montefiore Bronx, NY, 


c) whereas safety data reported from Wesley Medical Center appeared to be complete. 


d) After submission of the interim report, 


i) Cangene initiated on site monitoring activities to determine if adverse event data was available at the two sites in New York. 


ii) Cangene’s intention was to include any updated information from these clinical trial sites in the final clinical study report. 


iii) As a result of onsite visits in September 2012, 


(1) Cangene determined that adverse event data was available for these subjects and a second visit in October 2012 was schedule to train investigational site staff on adverse event reporting and data collection and to aid in reporting of this data.


3) As a result of these monitoring activities, 


a) adverse event data from these two sites has been collected. 


b) This data has not yet been entered into the VZ-009 database, 


i) and has not been through internal querying or medical coding. 


c) In the case of SAE data, 


i) as Cangene just received this data starting the week of October 9th, these cases are still open, 


ii) clarifications are being collected from the investigators and sponsor medical assessment is ongoing. 


iii) As such, preliminary data has been tabulated for response to this question (Table 9).


[image: image103.png]Table 9 Adverse Event Data for Three VZ-009 Expanded Access Protocol Sites with Multiple Patients Exposed in a Hospital Setting

Subject ID site Non-Serious AE Serious AE Day after last
dose
VM-00080 Wesley
VM-00081 Wesley ‘Dermatitis Diaper 4
Haematochezia
VM-00082 Wesley
VM-00083 Wesley
VM-00084 Wesley
VM-00085 Wesley
VM-00086 Wesley Metabolic Acidosis 2
Hypoalbuminaemia 6
VM-00087 Wesley Hypothermia 5
Sepsis 5
VM-00088 Wesley ‘Haematochezia 3
Death [Bronchopulmonary Dysplasia] 6
VM-00089 Wesley Death [Intraventricular Haemorrhage] 1
Disseminated Intravascular Coagulation 2
Convulsion 1
Pulmonary Haemorrhage
VM-00090 Wesley Sepsis 4
Metabolic Acidosis 15
‘Skin Disorder “Skin Breakdown™ 21





[image: image104.png]Subject ID site Non-Serious AE Serious AE Day after last
dose
VM-00091 Wesley Staphylococcal Sepsis 3
Coagulopathy 6
‘Thrombocytopenia 3
Convulsion 6
Hypotension 8
Pneumonia 9
Metabolic Acidosis B
Adrenal Insufficiency 13
Dermatitis Diaper 14
Hydronephrosis 22
Bronchopulmonary Dysplasia 25
Staphylococcal Sepsis 25
Pneumonia 28
Necrotising Enterocolitis Neonatal 36
VM-00092 Wesley
VM-00510 Winthrop
VM-00511 Winthrop Left lower quadrant lesion 8
Tachycardia 12
Retinopathy of Prematurity 20
Gastroesophageal reflux 29
VM-00512 Winthrop s/p Status post PDA ligation 9
Retinopathy of Prematurity 27
VM-00513 Winthrop
VM-00514 Winthrop Status post bilateral inguinal hernia repair 3





[image: image105.png]Subject ID site Non-Serious AE Serious AE Day after last
dose
VM-00515 ‘Winthrop ‘Hyperpigmented macule on 1 parietal scalp. 2 cm ]
diameter
Inguinal hernia 8
Pedal Edema® 29
Gastroesophageal reflux/esophageal dismotility 31
Retinopathy of Prematusity Stage 1 Zone 3 27
VM-00516 ‘Winthrop Gastroesophageal reflux ]
Sepsis® 10
Urinary tract infection’ 13
Patent foramen ovale® 14
Tremors 35
VM-00517 ‘Winthrop ‘Apnea of prematurity” 5
Left lower quadrant lesion 3
Retinopathy of Prematusity 20
Circumcision 28
VM-00518 ‘Winthrop
VM-00782 Montefiore Rhinorrhea 11
2 petechiae on right upper eyelid 18
Arm pain 31
URI last week that is improving 39
Lesions on back, chest [Varicella] 4
VM-00783 Montefiore URI previous week 11
Right leg pain 18
Right sided abdominal pain 18





[image: image106.png]Subject ID site Non-Serious AE us AE Day after last
dose
Headache 25
Varicella 4
VM-00785 Montefiore Throat pain 21
Bleeding from lip due to lesion 25
relapsed AML 11
VM-00789 Montefiore Leg pain 11
Sore throat 15
Constipation 17
Bilateral preauricular ear tags 18
Sepsis 29
VM-00790 Montefiore Fever 5
Mild body aches 5
Buises on shins and knees 11
‘Thrombocytopenia 11
Rash throughout face 14
Puffy eyes a1

* SAE from Winthrop University Hospital are currently being queried by Cangene’s Pharmacovigilance department. Each of the SAEs were categorized as Medically
Serious by the investigator and the seriousness of the events are still being reviewed by Cangene.







4) At Winthrop University Hospital, 9 preterm infants were exposed to varicella in the neonatal intensive care unit in March 2008. 


a) All 9 infants received VariZIG and were entered into the VZ-009 expanded access study. 


b) Initially, no adverse events were reported for these infants in the case report forms (an adverse event page was provided indicating no adverse events). 


i) However, upon further discussions with the investigator, the case histories for these patients have been reviewed and adverse events have been captured for 6 out of 9 of the preterm infants. 


ii) The remaining three infants were released from hospital days after study drug administration and no adverse events were reported. 


iii) Although none of the infants had prolonged hospitalization or re-hospitalization recorded in the study,


(1)  a number of adverse events were categorized as medically serious by the investigator. 


(2) These adverse events are still being queried by Cangene’s pharmacovigilance unit and are noted in Table 9. 


c) Serious adverse events similar in nature to those reported at Wesley Medical Center did not occur at this center. 


d) The investigator at Winthrop indicated that all preterm infants treated had stabilized prior to administration of VariZIG. 


e) All of the reported events have an unlikely causality relationship to the study drug, as assessed by the investigator.


5) At Children’s Hospital at Montefiore, VariZIG was requested for ten immunocompromised pediatric patients exposed to a host with zoster lesions in October 2009. 


a) Five of these patients did receive VariZIG (Subjects VM-00782, 783, 785, 789 and 790) and case report form data was returned. 


b) The remaining five subjects for whom VariZIG was requested did not receive study drug or participate in the expanded access program. 


c) Of the five patients participating in the expanded access program, 


i) two subjects did develop varicella lesions and these patients were included in the efficacy analysis of the interim study report. 


d) The site was initially queried for missing data including adverse event case report form pages, 


i) however, responses to queries were not received. 


ii) More recently, a new investigator assigned to this study 


(1) has been responsive, and 


(2) has reviewed the case histories for these patients and provided Cangene with both serious adverse event reports and non-serious adverse event listings. 


iii) Serious adverse event reports have been received for the two subjects with varicella, subjects VM-00782 and VM-00783. 


iv) Two additional serious adverse event cases have been reported for patient VM-00785 with recurrent bone marrow failure, reported as residual bone marrow disease (relapsed AML) resulting in death post-study on –b(6)-------------

v) A serious adverse event of sepsis has been reported for subject VM-00789. 


vi) Adverse events for all five subjects have now been reported to Cangene and are tabulated in Table 9. 


vii) All of the reported events have an unlikely causality relationship to the study drug, as assessed by the investigator.


6) Cangene plans to include this updated safety data as well as any additional data received from other VZ-009 expanded access patients in the final clinical study report. 


a) Data query and monitoring activities are still underway in this ongoing expanded access program.


b.   The following table shows the causality profile across all reported adverse events in studies VZ-006 (maternal exposure) and VZ-009 (expanded access for high risk):


		

		Definitely 


Related

		Probably 


Related

		Possibly


Related

		Unlikely 


Related

		Conditional



		VZ-006


(N = 133 AEs)

		26


(20%)

		0


(0%)

		13


(10%)

		93


(70%)

		1


(1%)



		VZ-009


(N = 341 AEs)

		4


(1%)

		4


(1%)

		17


(5%)

		287


(84%)

		27


(8%)





It can be seen that adverse events in study VZ-009 were only rarely categorized as “probably” or “definitely” related to NP001 administrations, whereas adverse events judged “definitely” related accounted for 20% of the adverse events, perhaps including adverse events that other might categorize as “probably” related.

For example in study VZ-006 (N = 60), the adverse events “Injection Site Pain”, “Injection Site Haematoma”, “Injection Site Induration”, or “Injection Site Pruritus” occur in 20 subjects receiving intramuscular administration, and for 19

of these 20 cases the event is judged “definitely” related to the product. However, in study VZ-009 (N = 372), the adverse events “Injection Site Paraesthesia” and “Injection Site Haematoma” occur in just 2 subjects, judged “definitely” and “probably” related, respectively. Study VZ-009 predominantly used the intramuscular route of administration, rendering these differences difficult to interpret.

Attribution of causality is a judgment arrived at by the investigator, followed by a re-assessment by the sponsor. It is clear that different assessment procedures were followed in these two studies, thereby confounding the analysis of the safety profile of this product.

Therefore, please revise the adverse events databases for 1) completeness, 2) appropriate seriousness categorization, and 3) causality assessment, and submit the revised adverse events databases to this BLA.

Cangene Response:

1) Cangene confirms that adverse event data provided in the BLA for all completed studies (VZ-001, VZ-003, VZ-006 and VZ-008) is complete, including causality and seriousness categorization. 


a) The VZ-009 study is an ongoing expanded access program. 


b) The datasets provided for the VZ-009 study represent the data available at the cut off date of September 1, 2011, and are complete for that time period. 


c) As discussed in the response to question 17a, a final study report is planned to capture all data for this study and a more complete dataset is anticipated at the time of final report. 


d) New data is being reported to the IND according to expedited and annual reporting requirements. 


e) As data for this study is currently being entered and reviewed, new datasets are not provided at this time.


2) An examination of the overall adverse event profile for each study is discussed in the study reports submitted in the BLA. 


a) In addition, adverse events by population are discussed in the Overview of Safety (Module 2.5.5) and the Summary of Clinical Safety (Module 2.7.4) of the BLA submission. 


b) Adverse reactions captured in the clinical studies are consistent with the profile for intramuscular immune globulin products.


3) To address the above FDA points, Cangene will describe the process for assessment of causality for non serious and serious adverse events in the two studies, and how these were reported in the BLA. 


a) A further breakdown of the adverse events by study will be included, to allow discussion of observed differences. 


b) Cangene medical assessment of causality and seriousness will be discussed. At this point, a revision of the adverse event database is not planned.

Adverse Event Database for VZ-006 and VZ-009

1) Adverse events, in both the VZ-006 and VZ-009 studies, were initially assessed by the investigator for intensity, causality and seriousness. 


a) In both studies, causality was assessed in the case report form based on WHO causality definitions which were defined in the study protocols. 


b) The definitions of definite, probable, possible, conditional, and doubtful (VZ-006) or unlikely (VZ-009), were similarly defined in each study, with some minor differences (see Appendix I).


2) Consistent with Cangene’s current practice, the VZ-009 (version 3.0) study protocol further defined Cangene’s mapping of WHO causality to ICH relatedness for clinical trials, where a related event is one where there is a reasonable possibility that the AE was caused by the product in question. 


a) AEs assessed as having a “definite”, “probable”, “possible” or “conditional” association with the study drug according to the WHO definitions will be reported as related. 


i) Whereas, an unrelated adverse event is clearly or most probably caused by other etiology such as the patient’s underlying condition, therapeutic intervention or concomitant therapy, or the delay between the administration of the product and the onset of the AE is incompatible with a causal relation, or the AE started before the administration of the product. 


b) AEs assessed as having an “unlikely” association with the study drug according to the WHO definitions will be reported as not- related/no relationship. 


c) These definitions were used to map the causality to related and unrelated for the VZ-009 interim study report. 


d) The same definitions were applied in retrospect for interpreting adverse event data from the VZ-006 study, as discussed further below. 


e) Overall, a similar approach was taken with both studies.


3) Study VZ-006 in pregnant women exposed to varicella was a controlled, open label clinical trial with three treatment arms, an IM commercial VZIG arm, an IM NP-001 (VariZIG) treatment arm and an IV treatment arm. During the VZ-006 clinical trial, a total of 133 adverse events were reported. 


a) Forty-one events (31%) were reported in the IM VZIG group, 


b) 41 events (31%) were reported in the IM NP-001 group and


c)  51 events (38%) were reported in the IV NP-001 group. 


d) Breakdown by causality (WHO and ICH) by treatment group is presented in Table 10. 


[image: image107.png]Table 10 VZ-006 Adverse Events Summary by Causality and Treatment Group

Treatment group Number of adverse events reported (% fotal AEs) Total AEs (%
Definitely | Probably | Possibly | Conditional | Doubtful | PAtients)
Related | Related | Related Related

IM Commercial VZIG | 14(34%) |0(0%) | 2(5%) |0(0%) 25(61%) | 41(16)

(N=19 patients)

IMNP-00I (VariZIG) | 8(20%) |000%) |7(17%) |0(0%) 26(63%) | 4115)

(N=19 patients)

IVNP0OI (VarizIG) | 4(8%) | 000%) | 4(%) |1(%) 2(62%) | s116)

(N=22 patieats)

“Total all treatment 26(20%) |0(0%) | 13(10%) | 1(1%) 93 (70%) | 133 (47)

groups
Related AEs (N patients) Unrelated AEs (N patients)

M Commercial VZIG | 16 (12)° 25(10)

(N=19 patients)

IMNP-001 (VariZIG) | 15 (10)° 26)

(N=19 patients)

TVNP-001 (VarizIG) | 9 (5)° 42(16)

(N=22 patients)

Total all treatment 2007 93 (35)

groups

%9 selated adverse events in 9 patients were due fo injection site pain. The remaining 7 related adverse events

occurred in 4 patients

" 8 related adverse events in 8 patients were due to injection site pain. The remaining 7 related adverse events

occurred in 5 patients

3 selated adverse events in 3 patients were due fo injection site reactions. The remaining 6 related adverse
events occurred in 3 patients.

Removal of the 20 injection site reactions, results in 20 (18%) related adverse events and 93 (82%) unrclated

adverse events







e) In the VZ-006 study, there were a similar number of related events in both the IM commercial VZIG and the IM NP-001 (VariZIG) arms. Although distribution of definitely and possibly related events did vary, all definite and possible events were mapped to related causality.


4) Study VZ-009 was an open labeled expanded access program to provide VariZIG to patients at risk of severe complications of varicella, including pregnant women, immunocompromised or immunosuppressed children and adults, infants (including pre- term infants, newborns to mothers with varicella shortly before or after birth) and non- immune healthy adults. 


a) In the interim report, a total of 353 adverse events were reported by 96 subjects (28.5%) prior to the cut-off date of September 1, 2011. 


b) As discussed in response to 17 a above, due to both the interim nature of the study report, and the expanded access program itself, not all data was complete. 


c) Additional data collected will be incorporated into the final study report. 


d) Breakdown of the interim report adverse event data by causality (WHO and ICH) by patient group is presented in Table 11.


[image: image108.png]Table 11 VZ-009 Adverse Events Summary by Causality and Patient Group

Patient group Number of adverse events reported (% fotal AEs) * Total AEs (N
Definitely | Probably | Possibly | Conditional | Unlikely | PAtients)
Related | Related | Related Related
Immunocompromised | 4(2%) | 0(0%) | 11(4%) | 27(11%) 207 (83%) | 249 (61)
children and adults
(N=159)
Infants (N=103) 0% |2a%) 0(0%) 52(93%) | 56(23)
Pregnant Women 16% | 26%) 0(0%) 34(85%) | 40(10)
™=11)
Healthy Adults (N=4) | 0(0%) [ 0(0%) | 1(25%) | 0(0%) 305%) 40
Total all patient groups | 5(1%) | 4(1%) | 175%) | 27 (8%) 296 (85%) | 349 (96)
N=337)
Related AEs (N patients) Unrelated AEs (N patients)
Immunocompromised | 42 (10) 207 (53)
children and adults
(N=159)
Infants (N=103) ) 52 (20)
Pregnant Women 66 34(6)
™=11)
Healthy Adults (N=4) | 1(1) 3)
Total all patient groups | 53 (20) 296 (80)
(N=337)

* Causality was not assessed by the investigator for 4 adverse events, including diaper dermatitis in an infant, an
underdose in a preterm infan and facial swelling and prusiis in an immunocompromised adult.







[image: image109.png]Table 11 VZ-009 Adverse Events Summary by Causality and Patient Group

Patient group Number of adverse events reported (% fotal AEs) * Total AEs (N
Definitely | Probably | Possibly | Conditional | Unlikely | PAtients)
Related | Related | Related Related
Immunocompromised | 4(2%) | 0(0%) | 11(4%) | 27(11%) 207 (83%) | 249 (61)
children and adults
(N=159)
Infants (N=103) 0% |2a%) 0(0%) 52(93%) | 56(23)
Pregnant Women 16% | 26%) 0(0%) 34(85%) | 40(10)
™=11)
Healthy Adults (N=4) | 0(0%) [ 0(0%) | 1(25%) | 0(0%) 305%) 40
Total all patient groups | 5(1%) | 4(1%) | 175%) | 27 (8%) 296 (85%) | 349 (96)
N=337)
Related AEs (N patients) Unrelated AEs (N patients)
Immunocompromised | 42 (10) 207 (53)
children and adults
(N=159)
Infants (N=103) ) 52 (20)
Pregnant Women 66 34(6)
™=11)
Healthy Adults (N=4) | 1(1) 3)
Total all patient groups | 53 (20) 296 (80)
(N=337)

* Causality was not assessed by the investigator for 4 adverse events, including diaper dermatitis in an infant, an
underdose in a preterm infan and facial swelling and prusiis in an immunocompromised adult.





[image: image110.png]Table 11 VZ-009 Adverse Events Summary by Causality and Patient Group

Patient group Number of adverse events reported (% fotal AEs) * Total AEs (N
Definitely | Probably | Possibly | Conditional | Unlikely | PAtients)
Related | Related | Related Related
Immunocompromised | 4(2%) | 0(0%) | 11(4%) | 27(11%) 207 (83%) | 249 (61)
children and adults
(N=159)
Infants (N=103) 0% |2a%) 0(0%) 52(93%) | 56(23)
Pregnant Women 16% | 26%) 0(0%) 34(85%) | 40(10)
™=11)
Healthy Adults (N=4) | 0(0%) [ 0(0%) | 1(25%) | 0(0%) 305%) 40
Total all patient groups | 5(1%) | 4(1%) | 175%) | 27 (8%) 296 (85%) | 349 (96)
N=337)
Related AEs (N patients) Unrelated AEs (N patients)
Immunocompromised | 42 (10) 207 (53)
children and adults
(N=159)
Infants (N=103) ) 52 (20)
Pregnant Women 66 34(6)
™=11)
Healthy Adults (N=4) | 1(1) 3)
Total all patient groups | 53 (20) 296 (80)
(N=337)

* Causality was not assessed by the investigator for 4 adverse events, including diaper dermatitis in an infant, an
underdose in a preterm infan and facial swelling and prusiis in an immunocompromised adult.





Assessment of Causality for Adverse Events

1) It is Cangene’s current practice to report and summarize adverse event data based on investigator assessment of causality in the study report. 


a) Cangene is in agreement with the current draft FDA guidance for Industry and Investigators – Safety Reporting Requirements for INDs and BA/BE Studies (10) stating, 


i) “the investigator is knowledgeable about the human subject (e.g., medical history, concomitant medications), administers the investigational drug, monitors the subject’s response to the drug, is aware of the subject’s clinical state and thus may be sensitive to distinctions between events due to the underlying disease process versus events that may be drug-related, and may have observed the event.” 


b) While investigator assessment of causality may be queried during case report form review, it is not the current practice to provide a separate sponsor assessment of causality for every non-serious adverse event.


2) While the investigator assessment of causality of adverse events is utilized for the purposes of tabulating data in the clinical study reports, by current practice, 


a) all serious adverse events undergo internal medical assessment by the pharmacovigilance department. 


b) In cases where there is disagreement in causality assessed by the investigator and the sponsor, 


i) Cangene would expedite a case judged as related by the sponsor but assessed as unrelated by the investigator, 


(1) but for the purposes of reporting, an event considered related by the investigator would not be downgraded by the sponsor. 


c) Cangene does rely on investigators to make the initial assessment of seriousness and to report the serious adverse event.


3) For the VZ-006 study, conducted between September 1996 and April 1999, 


a) Cangene did initially assess relatedness of adverse events for both non-serious and serious adverse events in the original study report. 


b) As discussed in the VZ-006 addendum report, when the initial VZ-006 clinical study report was prepared, an assessment of relatedness of the events was made by the sponsor based on the investigator’s assessment of causation, as captured on the CRF, and past experience with the study drug. 


c) Whereas the investigator utilized WHO causality (definite, probable, possible, conditional, doubtful) for causality, the sponsor reassessment utilized related or unrelated. 


d) This relatedness is captured in the body of the original study report, but is not present in the datasets.


4) To remove the potential for bias, the revised summary tables presented in the BLA submission in the VZ-006 addendum report assign relatedness of events based solely on the opinion of the investigator. 


a) In the addendum report, if causality was assessed as definite, probable, possible or conditional, the event was mapped as related to study drug. 


b) When causality was assessed as doubtful, the event was mapped as unrelated to study drug. 


c) Summary data presented in the addendum report for related and unrelated adverse events are based on this mapping. 


d) Consideration of investigator assessment and the mapping of causality are consistent with Cangene’s current practice and reporting in the VZ-009 interim study report.


Causality Differences in the VZ-006 and the VZ-009 Adverse Events Databases

1) A discrepancy in the number of definitely related adverse events has been noted between the two clinical studies VZ-006 and VZ-009. 


a) This discrepancy related primarily to the FDA observation regarding injection site reactions. 


i) In particular, there were a large number of injection site reactions captured during the VZ-006 study, as summarized in Table 12. 


[image: image111.png]Table 12 Injection Site Reactions by Treatment Group in VZ-006

Adverse event term

Number of Injection Site Reactions by Treatment Group

TM Commerical VZIG | IM NP-001 (VariZIG) IV (VariZIG)
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‘Pain Injection Site 9 3 0
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ii) Of note, all adverse events of injection site pain were reported at a single clinical trial site (Dr. Koren, Toronto). 


iii) Injection site pain was reported in 


(1) 9/15 (60%) patients in the IM Commercial VZIG group and 


(2) 8/15 (53%) patients in the IM NP-001 (VariZIG) group at this clinical trial site. 


iv) No adverse reactions of injection site pain were reported in the 4 patients in the IM Commercial VZIG group or the 4 patients enrolled in the IM NP-001 (VariZIG) group at the three remaining sites. 


v) In the IV NP-001 (VariZIG) treatment group, there were 2 injection site reactions (injection site induration and pruritis at injection site) and 1 ecchymosis (bruising at the injection site) in the 22 patients enrolled in this group. 


vi) In total, injection site reactions account for 19 of the definitely related events and the single conditionally related event in VZ-006.


2) In contrast to VZ-006, in VZ-009 


a) only two injection site reactions (Injection Site Hematoma and Injection Site Pain) were reported out of the 337 patients summarized in the interim report. 


b) Similarly, in the pharmacokinetic study VZ-008, there were no reports of injection site reactions in 35 healthy volunteers administered VariZIG (N=18) or VZIG (N=17) intramuscularly. 


c) The product label for the previous licensed varicella immune globulin (VZIG) reported that adverse drug reactions related to discomfort at the injection site (pain, redness, or swelling at the injection site) occurred in approximately 1 in 100 patients (11). 


d) This incidence is similar to that observed for other intramuscular immune globulin products. 


i) For example, in clinical trials for Rhophylac, Rh0(D) Immune Globulin (Human), in 447 Rh0(D)-negative pregnant women administered either intravenous or intramuscular Rhophylac, injection site reactions occurred in 0.5% of study participants (12). 


ii) In clinical trials for HepaGam B, Hepatitis B Immune Globulin (Human), in newborn infants (N=253) or adults (N=42) exposed to hepatitis B and treated with an intramuscular injection of HepaGam B, only 1 injection site reaction, induration of the right and left thighs in a newborn infant was observed (13). 


iii) While injection site reactions are expected for intramuscularly administered immune globulin products, the rates observed in the VZ-009 study are consistent with that reported for other IM immune globulin products. 


iv) This data suggests that the large number of injection site reactions reported in VZ-006 may have been related to practices at a single investigational site.


3) While Cangene is not suggesting that the injection site reactions in VZ-006 should be disregarded,


a)  if the data is examined without injection site reactions, 


i) not only does the percentage of related adverse events decrease, 


ii) but the percentage of unrelated adverse events in the VZ-006 study, 


iii) increases to 82%, 


(1) which is more in line with VZ-009 data (see Table 10 footer). 


iv) As Cangene considers all adverse events with definite, probable and possible causality to be related, minor differences in investigator assessment of these causalities are not further discussed.


4) However, there were a large number of conditionally related adverse events reported in the VZ-009 study. 


a) These differences may have been related to differences in definition of conditional or it could be a result of individual investigator assessment. 


b) The VZ-006 study defined conditional as “A reaction that follows a reasonable temporal sequence in relation to the administration of the drug; that does not follow a known response pattern to the suspected drug; but could not be reasonably explained by the known characteristics of the subject’s clinical status.” 


c) The VZ-009 study defined conditional as “A clinical event, including laboratory test abnormality, reported as an adverse reaction, about which more data is essential for a proper assessment or the additional data are under examination” (Appendix I).

5) A single adverse event in the VZ-006 study was classified as conditional. 


a) A pregnant woman randomized to receive intravenous VariZIG (NP-001) had injection site induration, starting on the day of study drug administration. 


i) This event was classified as conditional by the investigator. , 


b) In the original study VZ-006 study report, Cangene assessed this event as unrelated. 


i) However, a more conservative assessment would be to consider the injection site reaction as related.


6) In the VZ-009 study, 


a) the 27 adverse events classified as conditionally related to VariZIG occurred in two patients. 


i) For one patient, VM-00031, a 5 year old immunocompromised child with acute lymphocytic leukemia, 


(1) a serious adverse event of neutropenia was captured in the case report form as conditionally related (SAE Case VZ009-00031

(2) In the SAE database, clarification was provided by the investigator that the event was considered unlikely related to VariZIG and due to chemotherapy. 


(3) The seriousness of the event was assessed as medically significant. 


(4) As the case report form recorded conditional causality, 


(a) the clinical trial adverse event data includes this case of neutropenia to be related. 


(b) This case may be further queried for reconciliation in the final study report. 


(5) However, as an isolated case, this related neutropenia does not have a large impact on the overall safety data for the drug product. 


(6) In addition, a more plausible reason for the neutropenia has been provided in the case narrative in the interim study report. 


(7) As the study population included immunocompromised patients, a total of 11 events of neutropenia in 10 subjects were captured in the VZ-009 study. All other cases of neutropenia had an unlikely causation (unrelated to study drug).


ii) In a second patient in the VZ-009 study, VM-00059, a 3 year old immunocompromised child with neuroblastoma and bone marrow failure, 


(1) the investigator captured 26 lab abnormalities as adverse events with a conditional relationship to the study drug. 


(2) This subject received VariZIG on May 26, 2006 and events of haemoglobin decreased (3 events), hyponatraemia (2 events), hyperglycaemia (6 events), aspartate aminotransferase increased (3 events), hypocalcaemia (3 events), hypokalaemia (3 events), white blood cells decreased (2 events), platelet count decreased (3 events) and hypomagnesaemia (1 event) between May 26, 2006 and July 3, 2006. 


(3) These events were reviewed by Cangene pharmacovigilance after corresponding with the investigator and a memo in the case report form suggests that the events are more likely related to concomitant therapy with concomitant chemotherapy treatment, etoposide and cisplatin. 


(a) Although this is a more likely causality, the adverse events with causality of conditional are captured as related. 


(4) Overall, these conditionally related lab abnormalities are isolated to a single patient and do not have a large impact on the safety profile of VariZIG. 


b) Other lab abnormalities, including 17 investigations in 8 patients and 31 metabolism and nutrition disorders in 13 patients, were captured as adverse events in the VZ-009 interim clinical study report and had an unlikely causation (unrelated to study drug).


7) Over all, the adverse reactions captured in the clinical studies are consistent with the profile for intramuscular immune globulin products. 


a) The most common adverse reactions were injection site pain, headache, chills, fatigue and rash. 


b) Less common adverse reactions expected for an immune globulin product were reported including nausea, arthralgia and myalgia. 


c) A single case of serum sickness is discussed further in question the response to question 20.


Seriousness Categorization

1) Cangene does rely on the investigators to report serious adverse events, through both expedited reporting and on the case report form. 


a) Both studies utilized similar reporting criteria for determining whether an adverse event was serious. 


b) Differences in the number of serious adverse events in the two studies relate primarily to the differences in the study populations, as VZ-009 included immunocompromised patients, infants and preterm infants, healthy adults and pregnant women, while VZ-006 was limited to pregnant women.


2) In VZ-006, out of 60 pregnant women, 


a) 4 serious adverse events were reported in 4 patients, specifically 


i) two spontaneous abortions, 


ii) a therapeutic abortion and 


iii) an asthma exacerbation. 


b) All serious adverse events were assessed as having doubtful causality by the investigator and as not related to the study drug by the sponsor in the original VZ-006 study report.


3) In VZ-009, out of 71 pregnant women, 


a) two serious adverse events were reported in two patients,


i) a premature separation of the placenta and 


ii) a congenital anomaly. 


b) In both cases the investigator and Cangene assessed these events as unrelated to VariZIG.  


c) As VZ-009 is an ongoing expanded access program, 


i) additional serious adverse events will be captured in the final study report.


4) It is Cangene’s current practice to provide an internal medical assessment of all serious adverse events. 


a) The interim clinical study report for VZ-009 did not include the company’s medical assessment. 


b) Two tables with serious adverse event narratives from the interim clinical study report are appended (Appendix II), to include Cangene’s medical assessment of each case. 


c) Overall, the Cangene assessment is in agreement with the investigator assessment of seriousness and relatedness or causality


Summary

1) In summary, Cangene provided complete adverse event databases for the VariZIG studies in the BLA up to and including the data lock for VZ-009. 


a) Similar definitions were used to map the causality to related and unrelated for the VZ-009 interim study report and applied in retrospect for interpreting adverse event data from the VZ-006 study addendum. 


b) Similarly, Cangene applied the same approach for including the Investigator’s assessment for seriousness and causality, as per FDA guideline.


2) Therefore, Cangene considered similar assessment procedures to be followed in general for both studies. 


a) However, in the case of ‘Definitely Related’ categorization for VZ-006 having a higher reporting frequency, 


i) this has been attributed to the 19 injection site reactions reported by a single site, discussed in further detailed above, 


(1) which is not consistent with the reporting from other sites. 


ii) This apparent discrepancy is therefore considered to have been related to practices at a single investigational site and does not represent a difference in interpretation of the safety database across studies in general.


b) The differences in the causality and seriousness interpretations highlighted by the FDA are explained in further detail in this response. 


c) The existing datasets are not provided in this response, Cangene has not needed to add or change data in the BLA adverse event database to address these points.


Reviewer’s Comment: The responses is acceptable.  The applicant acknowledges that the databases for VZ-009 are not analyzable for demonstration of safety or efficacy.  The applicant intends to update the VZ-009 database and submit reports with due diligence.


18. Please submit the 95% confidence intervals for the infection rates observed in study VZ-006 for stratum 1 (1-4 days since exposure) and for stratum 2 (5-14 days since exposure).

Cangene Response:

1) The infection rates and corresponding 95% confidence intervals were calculated using the exact binomial distribution for each stratum. 


a) In addition, a two-sided Fisher’s exact test was performed to test the null hypothesis that there is no difference between the two strata. The results are provided in the table below:


[image: image112.png]Table 13 Infection Rates and 95% Confidence Interval Observed in Study VZ-006 for the Two Strata

Stratum® Tnfection Rate 95% Confidence p-value®
Tnterval

1-4days 03529 (12/34) (0.1975.0.5351) 0.7798

514 days 03043 (7123) (0.1321,05292)

* All treatment groups (IM VariZIG, IV VariZIG, and IM VZIG) are included in the analysis.
® Fisher's exact test







2) Based on the above results, there does not appear to be a statistically significant difference in the rate of varicella infections observed in patients treated within 4 days of exposure compared to patients treated between 5 and 14 days of exposure to VZV.


Reviewer’s Comment: The response is acceptable.  Other analyses of the outcomes in VZ-006 are discussed in this review.

PVP

19. You list 'signal detection' as a planned action (e.g., in the context of potential risks such as hypersensitivity reactions) in your pharmacovigilance plan. Can you please clarify/elaborate on your specific signal detection methods?

Cangene Response:

1) As part of the Pharmacovigilance Plan (PVP) for Varicella Zoster Immune Globulin (Human) (VariZIG) Cangene intends on employing traditional methods for the detection of safety signals related to VariZIG exposure in patients receiving the product for the following indications:


· Intramuscular (IM) or Intravenous (IV) administration for the prevention or reduction in severity of maternal infections within 4 days of exposure to the Varicella Zoster Virus (VZV) (approved in Canada only)


· Post-exposure prophylaxis (IM administration proposed in US) in high risk individuals including:


· Immunocompromised children and adults,


· Newborns of mothers with varicella shortly before or after delivery,


· Premature infants,


· Infants less than one year of age,


· Adults without evidence of immunity, and


· Pregnant women.


2) Signal detection activities will be performed on a quarterly basis and will include traditional methods such as 


a) reviews of individual case safety report (ICSRs), 


b) case series reviews, and 


c) analyses of individual AE reporting frequencies (RFs) for any unusual or striking features that may be interpreted as a signal. 


3) At this time, Cangene does not anticipate the need to employ complex statistical methods for signal detection. 


a) Such methods are typically used to evaluate large datasets. 


b) Based on case information received since March 2006, 


i) Cangene does not expect a large number of cases (large dataset) for evaluation at this time; 


ii) between March 2006 (approval in Canada) and 17 January 2012 (end of the last Periodic Safety Update reporting period), 


(1) Cangene did not receive any post-marketing cases reporting adverse events (AEs) involving VariZIG. 


iii) In addition, Cangene received a total of 41 new serious AE reports involving VariZIG since March 2006 through clinical trial VZ-009 entitled ‘Safety and Efficacy of Varicella Zoster Immune Globulin (Human) (VariZIG) in Patients at-Risk of Varicella Infection.


4) As part of Cangene’s signal detection activities, the following cases involving VariZIG received by Cangene will be evaluated:


· Cases reporting new serious unexpected/unlisted AEs,


· Cases reporting new non-serious unexpected/unlisted AEs,


· Cases reporting the occurrence of serious events thought to be extremely rare in the general population;


· Cases reporting a possible lack of efficacy,


· Fatal cases,


· Cases reporting an abnormal/unexpected outcome in the fetus following use of VariZIG in pregnant women,


· Cases reporting off-label use of VariZIG including,


· Cases reporting a medication error with VariZIG,


5) Reviews of ICSRs and case series will focus on the evaluation of 


(1) designated medical events (DMEs) such as AEs which are rare, serious and have a pharmacological class-attributable risk (i.e. risks associated with immunoglobulin products),


(2) targeted medical events (TMEs) that are associated with immunoglobulin products (i.e. thrombotic events, coagulation disorders, hypersensitivity etc.), and/or 


(3) the patient populations requiring treatment with VariZIG.


a) In addition, the following will also be considered/evaluated as part of Cangene’s signal detection activities:


· Identification of a previously unrecognized at-risk population (e.g., populations with specific racial or genetic predispositions or co-morbidities),


· Confusion about a product’s name, labeling, packaging or use,


· New pre-clinical safety findings of human relevance,


· Other concerns identified by the Health Authorities,


· An apparent increase in the severity and frequency of an expected/listed event. 


6) Analyses of case information will include mapping signals according to 


a) System Organ Class (SOC), 


b) AE preferred term (PT),


c) age and/or range, 


d) gender, 


e) country (as a surrogate for race), 


f) VariZIG dose administered, 


g) time to onset, treatment and 


h) AE duration, outcome, 


i) cause of death, 


j) concomitant medications and 


k) co-morbid conditions (relevant medical history).


7) If three or more case reports involve the onset of a given AE following exposure to VariZIG, 


a) the signal will be considered validated (signal validation) and 


b) Clinical judgement will be used to evaluate clinical relevance of the signal. 


i) Clinical relevance may include 


(1) strength of evidence for a causal effect, 


(2) severity of the reaction and 


(3) its outcome, 


(4) novelty of the reaction (e.g. new or serious), 


(5) clinical context, 


(6) possible drug-drug reactions. 


c) In the event that a given AE is considered clinically relevant (validated), 


i) it will be considered as a potential signal requiring further evaluation including:


· An evaluation of the signal for public health impact,


· Assessment of the signal including determining its reporting frequency and determining whether the signal represents a potential or identified risk.


8) A safety signal will then be classified as 


a) high, medium or low priority and 


b) managed according to internal Cangene procedures including 


i) updating product information (i.e. labelling) and 


ii) the development of risk mitigation strategies where applicable. 


c) Signals that are considered as identified risks and may impact public health will be classified as high priority and will require the development of risk mitigation strategies. 


d) Signals identified as potential risks that may impact public health will be classified medium priority. 


i) For such signals, additional risk characterization activities may be considered based on clinical relevance. 


e) Signals that do not constitute a public health risk will be considered low priority and will be monitored for clinical relevance.


Reviewer’s Comment: Item 19 was submitted by the pharmacovigilance reviewer, David Menschik, M.D.  (See the pharmcovigilance review).

20. Subject VM-00995 is a 14 year old female with T-cell acute lymphoblastic anemia in consolidation who received 625 IU VariZIG on June 11, 2011, and on June 16, 2011, experienced extreme fatigue with a hematocrit of 20% accompanied by pain and swelling in her left wrist, right elbow, and both hip joints. The following day she was hospitalized. She became febrile, and a chest x-ray showed “showed new medial retrocardiac opacity/infiltrate, not well-seen on lateral view, possibly representing atelectasis, infection or Mycoplasma pneumonia.” An infectious disease work-up was negative. After receiving one packed red blood cell transfusion, she was discharged on June 18, 2011. The investigator recorded 13 non-serious adverse events for this subject, and one serious adverse event, “serum sickness”, judged to be severe and related to the VariZIG administration. “Arthritis” on day 12 after VariZIG administration was judged to be “possibly” related, and the remaining adverse events were all judged to be “unlikely” to be related. The following table shows these 14 adverse events by day after VariZIG administration:

		MED_TERM

		Day after last administration



		Leukopenia

		2



		Neuropathy Peripheral

		2



		Neutropenia

		2



		Anaemia

		5



		Activated Partial Thromboplastin Time Prolonged

		6



		Serum Sickness

		6



		Weight Increased

		9



		Anaemia

		10



		Neutropenia

		11



		Arthritis

		12



		Hypomagnesaemia

		16



		Alanine Aminotransferase Increased

		24



		Hyperphosphataemia

		24



		Thrombocytopenia

		27





The adverse event “serum sickness” is not a common adverse event after administration of a human immune globulin product, such as VariZIG.

Please submit additional information on subject VM-00995 that explains why you conclude that each of the reported “unlikely related” adverse events are not related to the administration of VariZIG. In particular, what information supports the conclusion that the prolonged activated partial thromboplastin time on day 6 is unrelated to VariZIG administration?

Cangene Response:

1) As requested, Cangene is providing additional information on subject VM-00995/b(6)                   (Cangene Case US 145211) from clinical trial VZ-009 “Safety and Efficacy of Varicella Zoster Immune Globulin (Human) (VariZIG™) in Patients At-Risk of Varicella Infection”. 


a) A case summary is provided below. 


b) Since the case was considered serious and related to VariZIG exposure, 


i) the case was submitted on 28 June 2011 as a 15-day expedited report to the Regulatory Health Authorities (RHAs) according to ICH E2A.


c) Case US-145211 involves a 14 year-old female subject with a history of T-cell acute lymphoblastic leukemia (T-cell ALL) and asthma who was diagnosed with serum sickness associated with VariZIG exposure with symptoms initially being described as polyarthritis and fever. 


d) Additional AEs reported for this subject include 


i) leukopenia, 


ii) peripheral neuropathy, 


iii) neutropenia, 


iv) anaemia, 


v) prolonged activated partial promboplastin time, 


vi) increase weight, 


vii) hypomagnesaemia, 


viii) increase alanine aminotransferase, 


ix) hyperphophataemia and 


x) thrombocytopenia.


2) All AEs experienced by this subject were reported by the investigator on the Case Report Form (CRF) provided as part of clinical trial VZ-009. 


a) Although causality assessments for non-serious AEs are not required by clinical trial investigators (as outlined in the “Guidance for Industry and Investigators: Safety Reporting Requirements for INDs and BA/BE Studies. September 2010”), 


i) the investigator did provide assessments for all serious and non-serious AEs reported for this subject. 


b) While serum sickness was considered serious and related to VariZIG exposure, 


i) all non-serious AEs were considered to be unlikely related (not related).


3) It should be noted that investigator causality assessments for AEs reported in clinical trial subjects are critically important as the investigators are better able to assess the clinical relevance of the reported AE based on participant medical histories, clinical laboratory findings, concomitant disease and/or medications, as well as an overall clinical picture of the subject at the time of AE onset. 


a) As a result, we assume that the causality assessments of “unrelated” assigned by the investigator to AEs leukopenia, peripheral neuropathy, neutropenia, anaemia, prolonged activated partial promboplastin time (aPTT), increased weight, hypomagnesaemia, increased alanine aminotransferase (ALT), hyperphophataemia and thrombocytopenia are based on sound clinical judgment that has taken into account the subject’s medical condition and the potential for a causal relationship to concomitant diseases and/or other medical treatments (concomitant) received at the time of VariZIG exposure.


4) Based on a review of the case information provided for this subject, the subject’s T-cell ALL, as well as other underlying medical conditions may have contributed to the onset of those AEs assessed by the clinical trial investigator as “unlikely unrelated” to VariZIG exposure. 


a) In addition the subject was receiving concomitant medications for a variety of medical conditions at the time of VariZIG dosing. 


b) It is possible that the medications may have contributed to the onset of specific AEs in this subject. 


c) A review of the subject’s medical history indicates that the the subject received mercaptopurine, cytarabine and methotrexate for the treatment of her T-cell ALL.


5) The subject also received sulfamethooxazole/trimethoprim for the prevention of pneumonia and Lovenox (enoxaparin) for deep vein thrombosis (DVT). 


a) In addition, the subject was receiving loratidine, prednisone and diphenhydramine for allergies including seasonal allergies, and docusate and polyethylene glycol for constipation concomitantly. 


b) Additional concomitant medications include allopurinal, ondansetron, oxycodone, vancomycin, heparin flush, morphine, and normal saline bolus. 


c) Therefore, an association between the onset of the non-serious AEs reported for this subject and concomitant disease and/or medications cannot be ruled out.


6) A review of the subject’s medical history suggests that the onset of leukopenia, neutropenia, anemia and thrombocytopenia in this subject is likely due to the direct effect of chemotherapy received for her T-cell ALL. 


a) The subject began treatment on 17 May 2011 with nelaribine, followed by Cytoxan on 24 May 2011 and weekly vincristine administration (previous cycle before VariZIG: 13 June 2011). 


b) As it is well known that chemotherapy depresses the hematopoietic system, 


i) it is expected that the chemotherapeutic treatments administered to this subject would play a role in the onset of said AEs. 


ii) While anemia, leukopenia and thrombocytopenia have been reported following administration of vincristine, 


(1) the use of other chemotherapeutic agents such as Cytoxan, nelaribine and mercaptopurine used in this subject may have also contributed to the development of anemia, leukopenia and thrombocytopenia. 


c) The AEs anemia and neutropenia have been reported twice in this subject: Day 2 and again on Days 10 and 11 following VariZIG administration. 


i) While chemotherapeutic products such as vincristine and Cytoxan are administered to patients in one week cycles, mercaptopurine is administered daily for several weeks. 


ii) Based on the dosing regimens of the chemotherapeutic medications administered to this subject at the time of VariZIG exposure 


(1) it is expected that specific AEs, namely anemia and neutropenia, are likely to be reported more than once.


7) In addition, neuromuscular effects have been reported with Vincritine use in patients with ALL; 


a) with peripheral neuropathy being the most frequently reported manifestation. 


b) The peripheral neuropathy reported in this subject was manifested by numbness in the fingertips and may be related to vincristine administration rather than VariZIG exposure. 


c) Note, the subject was already being monitored for mild vincristine neuropathy at the time of VariZIG administration.


8) The reported AE hypomagnesemia is an electrolyte disturbance in which there is an abnormally low level of magnesium in the blood and is usually caused by a variety of conditions including 


i) inadequate intake of magnesium, 


ii) chronic diarrhea, 


iii) malabsorption, 


iv) alcoholism, 


v) chronic stress, 


vi) loss of magnesium due to diuretics or 


vii) the redistribution of magnesium within the body due to steroids, 


viii) volume overload or 


ix) increased carbohydrate infusions including hyperglycemia. 


a) At the time of VariZIG administration, this subject experienced steroid induced hyperglycemia which would have contributed to the onset of hypomagnesemia. 


b) In addition, the increase in weight reported for this subject may have been the result of fluid overload rather than VariZIG administration.


9) The reported hyperphosphatemia is an electrolyte disturbance in which there is an abnormally elevated level of phosphate in the blood. 


a) At the time of VariZIG administration, the subject was receiving cytotoxic therapy that causes by cell lysis and may have contributed to the onset of hyperphosphatemia. 


b) The subject was also receiving Vancomycin and allupurinol for prophylaxis of infection and chemotherapeutic effects, respectively. 


c) While nephrotoxic medications such as Vancomycin may impact renal function and impair phosphate elimination, allopurinol increases the production of  xanthine which can lead to elevated blood phosphate levels. 


d) In this subject both medications likely contributed to the increase in blood phosphate levels rather than VariZIG.


10) The increase in ALT levels observed in this subject following VariZIG exposure may be due to normal fluctuations in levels over the course of the day. 


a) While testing ALT levels is routine for the diagnostic evaluation of hepatocecullar injury, 


i) there are other causes including chemotherapy. 


b) The ALT increase without other abnormal liver enzymes levels or other liver function tests (Alk Phos 94 U/L, total bilirubin 0.9 mg/dL) is considered insignificant. 


c) This abnormal laboratory value reported at day 24 following VariZIG exposure was borderline, thus the relationship to VariZIG is unlikely.


11) At the time of VariZIG administration, the subject was receiving Lovenox for the treatment of DVT (confirmed as thrombus from right mid-femoral vein of thigh to proximal/mid posterior tibial and peroneal veins by ultrasound). 


a) On 16 June 2011 the subject’s platelet count was 30 k/mm3. 


b) Because the subject was already thrombocytopenic, the benefit/risk of using Lovenox was evaluated as the medicinal product would likely lead to prolonged coagulation. 


c) In addition, heparin was administered to this subject to flush a catheter line the same day the test was done. 


d) Both Lovenox and heparin are known to interfere with the coagulation system and may have contributed to the prolonged aPTT observed in this subject six days following VariZIG exposure. 


e) In addition, elevated aPTT levels associated with just below normal PT levels (12.3 sec; with normal levels at 12.5 sec) and a normal International Normalization Ratio (INR) could be an incidental finding. 


f) Thus the prolonged aPTT observed is not likely related to VariZIG exposure.


Reviewer’s Comment: The response is acceptable.

21. Subject VM-00301 is a 37 year old immunocompromised female with a history of lupus erythematosus, with a biliary stent for an unknown reason and chronic abdominal

pain. Eight (8) days after receiving 625 IU VariZIG she became febrile with acute

abdominal pain, arthralgia, weakness and loss of appetite. She did not develop varicella, and a lupus flare was ruled out. The investigator considered these events to be significantly disabling, but not related to VariZIG.

Please submit additional information on subject VM-301 that explains why you conclude that the serious adverse events “abdominal pain,” “arthralgia,” asthenia,” “decreased appetite,” “fatigue,” and “pyrexia,” – all recorded as occurring on day 8 after administration of VariZIG – were unrelated to VariZIG administration.

Cangene Response:

1) As requested, Cangene is providing additional information on subject VM-00301/b(6) (Cangene Case VZ009_00017) from clinical trial VZ-009 “Safety and Efficacy of Varicella Zoster Immune Globulin (Human) (VariZIG™) in Patients At-Risk of Varicella Infection”. 


a) A case summary is provided below. 


b) The case was not reported to the Regulatory Health Authorities (RHAs) 


i) as it did not meet the ICHE2A criteria for expedited reporting;


(1)  the case was considered serious BUT unrelated to VariZIG exposure.


2) The case involves a 37 year old female patient with a history of lupus, chronic abdominal pain associated with a biliary stent. 


a) She was enrolled in clinical trial VZ-009 after she was exposed to her child's varicella. 


b) Following administration of a single 625 IU intramuscular (IM) dose of VariZIG™ (lot 00405011 expiry date October 2008) on 23 April 2007, 


i) the patient experienced 


(1) fever, 


(2) acute abdominal pain, 


(3) weakness, 


(4) arthralgia and 


(5) decreased appetite 


ii) eight days post-administration. 


c) The subject’s liver enzymes were reported as elevated; 


i) a similar event was reported in the subject’s past medical history and was considered related to her biliary stent.


3) While the subject was not hospitalized, the investigator did consider the reported AEs as severe and significantly disabling/incapacitating such that the subject required assistance from her family with activities of daily living (ADL). 


a) Causality was reported by the investigator as unlikely related VariZIG exposure.


4) While a temporal relationship appears to exist between the onset of the reported events and the administration of VariZIG exposure administration, 


a) the onset of fever and arthralgia occurred 10 days following VariZIG administration. 


b) Since most delayed allergic reactions occur within 7 days of immunoglobulin administration, 


i) the AEs of fever and arthralgia could not be due to a delayed allergic reaction. 


ii) In addition, these AEs are not typically associated with such reactions.


5) A review of the case information suggests that there are other contributing factors that may be responsible for the onset of the reported AEs in this subject. 


a) The subject’s previous history of a biliary stent and chronic abdominal pain 


i) may be associated to the reported AEs of fatigue and poor appetite, and 


ii) may have had an impact on the subject’s ADL.


6) Patients with systemic lupus erythematosus (SLE) often develop arthralgia and sometimes arthritis as part of the condition. 


a) Fever, although multifactorial, is also a typical symptom of SLE. 


i) Therefore, the subject’s underlying SLE may provide a more plausible explanation for the reported AEs of arthralgia and fever than an immune response to VariZIG exposure. 


b) While the Investigator did not think it was lupus flare up, 


i) this possibility cannot be ruled out. 


c) In addition, the subject had an elevated sedimentation rate and an increase in C reactive protein levels. 


i) These clinical laboratory findings suggest an inflammatory response or infection supporting the conclusion that the reported AEs may be associated with SLE rather than an immune response to VariZIG exposure.


7) Based on this review Cangene agrees with the Investigator’s causality assessment of the reported AEs; 


a) the onset of fever, abdominal pain, decreased appetite, arthralgia and fatigue were unlikely related to VariZIG exposure in this case.


8) The corresponding Medwatch report is provided in Appendix III.

Reviewer’s Comment: The response is acceptable.


22. The INDICATIONS AND USAGE section of the proposed package insert includes the following statement:

Administer VariZIG as soon as possible following varicella zoster virus (VZV) exposure, ideally within 96 hours for greatest effectiveness, but not later than 10 days after VZV exposure.

Please submit the clinical data, and the considerations, that support the advice to give

Varizig beyond the 96 hour time point.

Cangene Response

1) Clinical data on administration of VariZIG beyond the 96 hour (4 day) time point is derived from the clinical trial VZ-006. 


a) In this study, VZV non-immune pregnant women were randomized to receive 625 IU of VariZIG IM, VariZIG IV or commercial VZIG IM, following exposure to VZV. 


b) The pregnant women were stratified into two groups depending on the timing of VZV exposure; 


i) 1-4 days since exposure (n=34) and 


ii) 5-14 days since exposure (n=23). 


c) Of the women stratified to the 5-14 days since exposure group, 


i) only 2 of 23 were greater than 10 days from varicella exposure. 


ii) Table 14 presents a summary of each stratum by treatment group and varicella outcome.


Table 14 Characteristics of Subject Strata in Study VZ-006

		Strata 


(Time since VZV exposure)

		Treatment (No. of subjects)

		No. of pregnant women that developed varicella posttreatment



		Stratum 1 


(1-4 days)

		VariZIG IM (n=11)

		5



		

		VariZIG IV (n=12)

		2


(3)



		

		VZIG IM (n=11)

		5


(6)



		

		Total, n=34

		12


(14)



		Stratum 2 


(5-14 days)

		VariZIG IM (n=6)

		1



		

		VariZIG IV (n=9)

		3


(4)



		

		VZIG IM (n=8)

		3


(4)



		

		Total, n=23

		7


(9)





Reviewer’s comment: The blue font numbers in parentheses show the numbers if subjects with presumed subclinical VZ infections are included. Subclinical VZ infection is assumed in the absence of Clinical Varicella (defined as presence of VZ skin lesions or CIS positive scores), but with greater than 100-fold increase in anti-VZ titer at “Closeout” (day 42) compared to baseline (day 0).  These subjects with presumed subclinical VZ infections are –b(6)- VariZIG IV stratum 1; –b(6)- VZIG IM stratum 1; –b(6)- VariZIG IV stratum 2; and –b(6)- VZIG IM stratum 2.


2) The rate of varicella infection was 


a) 35.29% (12/34) and 30.43% (7/23) in stratum 1 and stratum 2, respectively. 


b) As presented in the response to question 18, 


i) the difference in incidence of varicella between the two strata is not statistically significant Table 13. 


(1) However, a review of the safety data collected over the course of study VZ-006 demonstrated that 


(a) those subjects receiving treatment within 1-4 days of VZV exposure had milder symptoms as compared to those who were exposed 5-14 days prior to treatment, 


(i) which may translate in a reduction of infection severity and therefore a better clinical outcome.


3) In addition to the Cangene data, other studies with varicella zoster immune globulin-treated pregnant women demonstrated that 


a) the rates of varicella infection were similar between pregnant women treated 


i) within 3 days and 


ii) within 4-10 days [ref. 14; Enders & Miller (2000)]. 


b) In particular, results presented by Enders and Miller showing the outcome of varicella exposure in 212 seronegative pregnant women treated with varicella zoster immune globulin are reproduced below (Table 15). 


		Table 15 Varicella Zoster Immune Globulin Efficacy Data presented in Enders and Miller, 2000 (14)



		VZIG administration following days after exposure

		Total


n

		Outcome



		

		

		No infection

		Subclinical


infection

		Modified /


normal varicella



		

		

		n

		%

		n

		%

		n

		%



		1-2-3 days

		153

		83

		(54)

		7

		(5)

		63

		(41)



		4-5 days

		46

		27

		(59)

		1

		(2)

		18

		(39)



		6-10 days

		13

		4

		(31)

		3

		(23)

		6

		(46)



		Total

		212

		144

		(54)

		11

		(5)

		87

		(41)





Reviewer’s Comment: Blue background added by the reviewer (C.M.) to emphasize the small sample size on which the applicant’s conclusion is based.

c) In addition, Miller et al cite similar data in pregnant women as well as a study using BPL varicella zoster immune globulin in immunosuppressed household contacts. 


i) The clinical attack rate of varicella in the immunosuppressed patients was found to be 54% 


(1) compared to an expected rate of 90% varicella [ref. 15; Miller et al. (1993)]. 


ii) The authors concluded that VZIG can attenutate varicella infection up to 10 days after exposure. 


Reviewer’s Comment: The following is Table 5 of Miller et al. (1993):


Table 5 Outcome in 44 seronegative pregnant women given 1000 mg of VZIG within 10 days of close contact with chickenpox


		

		Interval between contact 


and giving VZIG



		

		Up to 3 days

		4-10 days



		Outcome

		No.

		(%)

		No.

		(%)



		Not infected

		6

		(29)

		6

		(26)



		Asymptomatic infection

		5

		(24)

		6

		(26)



		Mild chickenpox

		6

		(48)

		8

		(48)



		Severe chickenpox

		4

		

		3

		



		Total

		21

		

		23

		





Reviewer’s Comment (continued): This study was smaller than Cangene’s VZ-006 study, but unlike study VZ-006, it included subjects with subclinical infection (denoted “asymptomatic infection”). It differs from VZ-006 by grouping day 4 subjects with the late treatment group; study VZ-006 grouped day 4 subjects into stratum 1 (days 1-4). The extent of exposure for Table 5 cannot be discerned; but if the study included subjects with less than 24 hours exposure, then it is reasonable to assume that some exposures were minimal and should be excluded from the analysis (as shown in this review of study VZ-006).  If subjects with minimal contact are excluded from the analysis, the denominators in this small study decrease, and the observed attack rates increase (as shown in this review of study VZ-006).  In this case, the question of the clinical benefit of VZIG administration remains open.


d) These studies appear to be the basis for EMA core labeling recommendations on varicella zoster immune globulin use which are “as soon as possible” after exposure, “ideally within 3 days but within 10 days maximum” (16) (EMA – Core SPC for human Varicella immunoglobulin for intramuscular use, 2005).


4) Although initially designed for VariZIG treatment within 96 hours of exposure, 


a) study VZ-009 study protocol was revised (February 2011) to allow inclusion of subjects who had been exposed to VZV up to 10 days prior to VariZIG administration. 


b) Out of 297 subjects included in interim efficacy analysis, 


i) only nine subjects with VariZIG treatment up to 10 days from VZV exposure were identified in the interim VZ-009 dataset. 


(1) Of these 9 subjects with VariZIG administration up to 10 days from VZV exposure, 


(a) only one subject developed clinical varicella. 


c) An additional six individuals were administered VariZIG greater than 96 hours after VZV exposure under emergency use IND. 


i) From data supplied to Cangene, 


(1) none of the individuals developed clinical varicella. 


ii) These individuals would have been eligible for study VZ-009, 


(1) but at the time of subject enrollment, the VZ-009 protocol stipulated VariZIG administration within the 96 hour time point. 


d) A larger sample size of subjects treated between 5-10 days post-exposure is anticipated for the final study report.


5) Overall, the recommendation to administer VariZIG beyond the 96 hour time point is based primarily on 


a) clinical data from study VZ-006. 


b) Limited data from the interim report for study VZ-009 and emergency use IND cases as well as other historical studies provide additional support., 


c) Cangene proposes that VariZIG be administered as soon as possible following VZV exposure, ideally within 96 hours for greatest effectiveness, 


i) but not later than 10 days after VZV exposure.
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