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1. Overview
In the application for licensure, the applicant GSK has submitted information from several
clinical trials. This statistical review covers mainly the results from 3 phase 3 studies:
Rota-023: a safety and efficacy trial
Rota-036: an efficacy trial
Rota-033: a lot consistency trial
2. Study Rota-023:
Title: "A phase 3, double-blind, randomized, placebo-controlled, multi-country and multi-
center study to assess the efficacy, safety and immunogenicity of two doses of GSK
Biologicals' oral live attenuated human rotavirus (HRV) vaccine in healthy infants"
2.1 Objectives
Primary Safety Objective [rota-023-report-body.pdf]
The primary safety objective was:
To determine the safety of GSK Biologicals' HRV vaccine with respect to definite
intussusception (IS) within 31 days (Day 0 to Day 30) after each HRV vaccine dose in all
subjects (N = 60,000).
This objective was reached if:
1. The upper limit of the two-sided 95% Confidence Interval (CI) of the Risk Difference for
the percentage of subjects reporting definite IS within 31 days (Day 0 to Day 30) after



any dose was below 6/10,000, a limit based on the study sample size and the
anticipated IS incidence rate,
and
2. There was no statistically significant increase in the percentage of subjects reporting
definite IS within 31 days (Day 0 to Day 30) after any dose (the lower limit of the two-
sided 95% CI of the Risk Difference had to be below 0).
Primary Efficacy Objective [rota-023-year-1-report-body.pdf]
The primary efficacy objective was:
To determine if two doses of GSK Biologicals' HRV vaccine can prevent severe RV GE
(Rotavirus Gastroenteritis) caused by the circulating wild-type RV strains during the period
starting from 2 weeks after Dose 2 until one year of age in the efficacy subset (N = 20,000).
Assuming a 1.5% incidence of severe RV GE in the placebo group during the observation
period, and a 70% vaccine efficacy, the pre-specified sample size of 20,000 subjects had at
least 80% power to detect a lower limit of the 95% CI for the vaccine efficacy above 50%.
Select definitions:
Severe GE: An episode of diarrhea with or without vomiting that required hospitalization
and/or re-hydration therapy (equivalent to WHO plan B or C) in a medical facility.
Severe RV GE: An episode of severe gastroenteritis occurring at least two weeks after the
full vaccination course in which rotavirus other than vaccine strain was identified in a stool
sample collected during the episode of severe gastroenteritis.
2.2 Study design
This study was designed as a randomized, double-blind, placebo-controlled, multi-country
and multi-centre study conducted in 12 countries (11 countries in Latin America and
Finland). Subjects were randomly assigned (1:1 randomization ratio) to one of the two
parallel groups, HRV vaccine group or Placebo control group. A total of 60,000 subjects
were planned to be enrolled in this study. All vaccinated subjects were followed for safety at
least until Visit 3.
Graphic illustrations of the study design are presented for subjects followed only for safety
from Visit 1(Dose 1) until Visit 3 (40,000 subjects planned) and for subjects followed for
safety and efficacy from Dose 1 until Visit 3 and beyond (20,000 subjects planned, Subset
A). [From rota-023-report-body.pdf submitted by the applicant.]



Subjects followed for safety only

Fandomization

(1:1) HEW vaccine group (3 =20 000)

Y

A

Placebo group (¥ = 20 000}

Visit 1 Visit 37

o Visit 2 Month 2.4
Day 0

) Month 1-2 Follow-up, Study

Dose 1 Conclusion

Dipse 2

N = plannad number of subjects
1 All subjects need to complete their Visit 3 by 01 August 2004 at the |atest, within the protocol-specified intervals

Subjects followed for safety and efficacy

Fandomization . ] B B
(1:1) HEWV wvaccine gronp (subset A~ W =10 000): subset B: W =x6500)
Placebo group (subset A: I =10 000); subset B: W ==6300)
Visit 19 Visit2  Visgt 39 WVisit 4 Contact 1T Visit3  Contact 27 Visit &
o Month
Day 0 Month  Menth 2.4 Month 2-10 Month  Month Month 91,17
1-2 Follow-up, Follow-up, 1213 15-16 - Follow
Study conclusiond Study Conclusiong ™= 18-19 gc dDT'J"“F“
Dose 1l  Dose? Final analysiz Final analyzis Follow-up Follow-up Follow-up >Wmdy
Safety Efficacy Cnuciqunu‘r

N = planned number of subjects

& Conclusion of the primary safety follow-up (Subset A; W = 20 000).

# Conclusion after the first efficacy follow-up period (Subset A; planned N = 20 000).

T Study conclusion for a subset of subjacts (subset B; planned N = 13 000) followed for two consecutive efficacy and
safety follow-up periods.

T Study contact by means of investigator site visit, telephone contact or home visit; by the investigator, study nurse or
gualified health worker

1 All subjects need to complete their Visit 3 by 01 August 2004 at the latest, within the protocol-specified intervals;
immunogenicity subset of 100 infants par country in selected centers (2xcept Finland).

2.3 Sample size for safety evaluation

In the original protocol, the primary safety objective was defined as: "With an assumed
background rate of 3 IS cases per 100,000 in the placebo group during the observation
period, 60,000 subjects will allow exclusion of an IS attributable risk greater than 2 : 10,000



vaccinees (observed attributable risk < 1 : 10,000 vaccinees, upper limit of 90% Cl < 2 :
10,000 vaccinees, at least 80% power)."

While the trial was ongoing, it was determined that the previously assumed background rate
was much higher than 3/100,000. A different study estimated the background rate to be
about 51/100,000. Consequently, the primary objective for safety was revised to its final
form.

The applicant provided the following statements concerning the changes in of the primary
objective: [rota-023-report-body.pdf]

"As of 18 May 2004, a total of 14 IS cases were observed within 31 days
post vaccination period. This led to an overall IS incidence rate between 2
and 4/10,000, which far exceeded the anticipated definite IS incidence
rate of 0.3/10,000 subjects that was expected to occur in the Placebo
group in this same time window. This higher incidence of IS could
reasonably be attributed to geographical differences and/or the active
surveillance for IS in the study.

The higher IS incidence was further substantiated by a concurrent,
prospective, multicenter epidemiological study conducted in the same 11
Latin American countries as those participating in study 023. Study epi-
204 assessed the incidence of IS through active surveillance in children
less than 2 years of age and not vaccinated with HRV. An interim analysis
of the epidemiological study showed that most IS cases occurred before
one year of age. IS hospitalization was uncommon before two months of
age, but increased from three months and peaked at five months of age.
Preliminary calculation of background incidence rates in children < than 1
year suggested an overall incidence of 51/100 000, with a range among
countries [Study Report 99910/204; Breuer, 2004].

Due to the higher overall IS incidence (study remained blinded) the width
of the CI of the Risk Difference had become so large that, under identical
IS incidences in both study arms (HRV vaccine minus Placebo), the
upper limit of the 90% CI exceeded the initially specified 2/10 000 limit.
Therefore the original criterion for meeting the co-primary safety objective
was no longer appropriate.

For this reason, the primary safety objective was revised (see Section
5.8.1, amendment 3) so that a vaccine with an identical IS incidence as

placebo would meet the objective:

The upper limit of the two-sided 95% confidence interval of the Risk Difference for definite 1S
occurring within 31 days post vaccination should be below 6/10 000, a limit based on the
study sample size and the anticipated IS incidence rate.



There should be no statistically significant increase in the incidence of definite IS occurring
within 31 days post vaccination (the lower limit of the two-sided 95% CI of the Risk
Difference should be below 0)."

The applicant provided the following concerning the definition and analysis of vaccine
efficacy:

"The vaccine efficacy was calculated using the formula: 1 - RR =1 -
(ARV/ARU), where RR = relative risk = ARV/ARU

ARU = disease attack rate in unvaccinated population (estimated from the
Placebo group) = number of subjects reporting at least one severe RV
GE episode / total number of subjects in the placebo (control) group.

ARV = disease attack rate in vaccinated group = nv/Nv = number of
subjects reporting at least one severe RV GE episode / total number of
subjects in the HRV vaccine group.

Two-sided Fisher's exact test (significance level of a = 0.05) was used to
compare these percentages between HRV and Placebo groups."

2.4 Results from Applicant on IS cases

A total of 63,225 infants (31,673 in vaccine group and 31,552 in placebo group) were
enrolled and vaccinated in 11 countries in Latin America and Finland for this trial.

Rotarix is a rotavirus vaccine to be administered in two doses. The applicant has provided
the following results for definite IS diagnosed within 31 days (Day O to Day 30) after any
dose. There were 6 cases in the vaccine group and 7 cases in the placebo group within the
31 days after either dose.

Table 18 Difference in percentage of subjects reporting definite IS diagnosed
within 31 days (Day 0 to Day 30) after any dose between HRV
vaccine and Placebo groups - Total vaccinated cohort

Study group Risk Difference Relative Risk
(HRV minus Placeba) [HRV aver Placebo)
HRV Placebo 5% CI 35% CI

Time ] n |per N n | per Value LL UL Value |[LL UL | P-Value
window 10 000 10000 |per two-

10 000 sided
Anydose | 31673 |6 |18 Mh52 |7 |22 .32 281 (218 |085 030 [24F (0778
Dose 1 31673 [1 |03 3552 |2 |08 4032 203|120 |050 007  |[380 |0561
Dose 2 25618 [5 |17 20485 |5 |17 oM -248 (245 (058 0.3 321 (0594

N = number of subjects in the considered cohort

n = numker of subjects reporting definite 1S

Per 10 000 = number of subjects per 10 000 reporting definite 15

95% Cl = asymplotic standardised 35% confidence inferval; LL = lower limit, UL = upper limit

P-value = results of comparison of percentage of subjects reporting definite IS between groups by two-sided
asympiofic score test for the null hypothesis of identical incidence in both groups (significant level of alpha = 0.08)

[rota-023-report-body.pdf, Table 18]
The applicant concluded that since the upper limit of the 95% CI for the relative difference is
< 6/10,000, the revised primary objective for safety has been demonstrated.



2.5 Reviewer's Comments and Analysis on IS cases

1. Study Rota-023 was performed outside the US and was not under the US FDA
Investigational New Drug (IND) regulation. Therefore, FDA did not have the opportunity
to concur with the study plan before or during the study.

2. The study was designed with the assumption of a background rate of IS in placebo
group of 3/100,000. Because another study obtained an estimate of 51/100,000,
together with the number of accumulating IS cases observed during the trial of Rota-
023, the primary objective was revised during the conduct of the study. Since changing
the primary objective while the trial is ongoing could potentially compromise the integrity
of the study, and CBER did not concur with this change during the study, CBER
requested more detailed information from the applicant to ensure that proper procedure
was followed. The applicant submitted the response in amendment #17 dated February
1, 2008. Because the process was approved by the Independent Data Monitoring
Committee (IDMC), it is considered acceptable by the reviewer.

3. The applicant presented the definite IS cases within 31 days (Day 0 to Day 30) by the
diagnostic date, not the start date of the symptoms. However, there was one case in the
vaccine arm for which the symptoms started on Day 29 but was not diagnosed until Day
31, and, hence, was excluded from the reporting period. The following table, created by
the reviewer, displays the IS cases by the onset day of the symptoms for all individuals
during the 31-day window.

D [ last d h . . . . .
aysnsllgizszsocgjﬁg\é en Ratio of the Risk Difference Relative Risk
Last dose Rotarix ( Placebo number of (95% CI) Per (95% CI) Per
N=31673) (N=31552) cases 10,000 10,000
Dose 1
(day 0 — 18 16, 22 1:2
day 30)
Dose 2
dayo— [ 20 1 16 9,18 24,2816 :5
day 30) ’
_ - 0.008 0.996
fny bose 1 (-2.63, 2.61) (0.36, 2.72)

4. From the results obtained by the reviewer, the upper limit of the 95% CI for risk
difference is 2.61, which is still below the revised criterion of 6/10,000. Hence, the
revised primary objective was achieved.

5. CBER considers the relative risk as a measure for assessing adverse events for
preventive vaccines. The rationale for this preference is that the risk difference, which
may be a useful metric for public health policymakers (e.g., determining how many new
hospital beds are needed), would tend to minimize the risk of uncommon adverse
events associated with vaccination. Since preventive vaccines will potentially be given
to many millions of healthy individuals, it is important not to minimize any potential risk.

6. The reviewer calculated the upper limit of the 95% CI for the relative risk to be 2.72,
which may be considered acceptable.



7. The following table, created by the reviewer, displays the onset day of the symptoms
that lead to all IS cases after any dose at all times during the follow-up period. There is
no apparent pattern for when the IS cases occurred after each dose.

Days since last dose
when an IS case occurred Ratio of the number of
Rotarix Placebo cases
(N = 31673) (N = 31552)

Dose 1 (day O - day 18 16. 22 1:2
30) ' '

Dose 1 (day 31 +) 53 41, 51, 68, 74, 81, 224 1:6
g(%se 2(day0-day |3 5 16 17 25 29|6, 9, 18, 24, 28 6:5
Dose 2 (day 31 +) gg,lGS, 86, 144, 32,246, 50, 106, 126, 127, 57

13:20

8. Since the risk of IS appeared to be increased among recipients of RotaShield during the
3- to 14-day period after the first dose and during the 3- to 7-day period after the
second dose, the reviewer created the following table, displaying the days of IS cases
for the periods of 3-7 days and 3-14 days.

Days since last dose
when an IS case occurred Ratio of number of IS cases
Rotarix Placebo (Rotarix : Placebo)
(N =31673) (N = 31552)
Dose 2 (Day 3 - Day 7) 3,3 6 2:1
Dose 2 Day 3 - Day 14) 3,3 6, 9 2:2

9. There were no IS cases post dose 1. Although there were 2 cases in the vaccine arm
versus 1 case in the placebo arm for the period of 3-7 days after the second dose, the
period of 3-14 revealed 2 cases in each arm. Due to the small number of cases within
these periods of time, one cannot rule out that they occurred on these days by chance
alone.

2.6 Results from Applicant on Efficacy

Vaccine efficacy analysis was performed on the According To Protocol (ATP) cohort which
included all subjects from the ATP safety cohort and who received 2 doses of either the
investigational vaccine or the placebo, had follow-up beyond 2 weeks after Dose 2 through
the end of the first efficacy follow-up period, and had no vaccine strain in stool samples
collected between the day of Dose 1 administration and 2 weeks after Dose 2 was
administered.

There were 17,867 subjects (9,009 in the investigational vaccine group and 8,858 in the
Placebo group) included in the ATP efficacy cohort.

The following table showing efficacy results was submitted by the applicant [rota-023-year-
1-report-body.pdf, Table 12].



Table 12 Percentage of subjects reporting severe RV GE episodes and
efficacy of the vaccine from 2 weeks after Dose 2 up to Visit 4 - ATP

efficacy cohort
n'N Vaccine Efficacy
95% Gl 95% Cl
Group N m % JLL UL % LL UL P-value
HRV G009 112 [0 o |02 |BAY (F1T |24 =000
Placebo giel |77 [0s 0F

M = number of subjectz includad in each group

n/% = number/oercentage of subjects reporting at least one severe BV GE epizode caused by the circulating wild-iype
RV in each group

85% CI, LL, UL = Lower and upper imits of the exact 93% confidence intarval

P-value = two-sided Fizher's exact test (zignificant level of a=0.05)

Since the lower bound of the 95% CI for vaccine efficacy is above 50%, the applicant
concluded that the primary efficacy objective was reached.

The applicant also used the Cox proportional-hazard model to estimate vaccine efficacy
against severe RV GE caused by the circulating wild-type as 84.8% (95% CI: 72.0%;
91.7%). The applicant submitted the following table in amendment # 17 (dated February 1,
2008) at CBER's request.

Table 1 Percentage of subjects reporting severe RV GE episodes and efficacy of the
vaccine from 2 weeks after Dose 2 up to Visit 4, by COX - ATP cohort for efficacy

n/T \Vaccine Efficacy

T 95%ClI 95%Cl
Group N n |(year) value |[LL UL % LL UL P-value
Severe RV GE of any wild gtype
HRV 9009 (12 [5914.1 |0.002 |[0.001 [0.004 |84.8 72.0 91.7 <0.001
Placebo 8858 (77 [5777.1 |0.013 [0.011 [0.017
G1 wild type
HRV 9009 (3 [5916.4 |0.001 |[0.000 [0.002 |91.8 73.5 97.5 <0.001
Placebo 8858 (36 [5788.6 |0.006 [0.004 [0.009
Pooled Non G1 (G2, G3, G4, G9)
HRV 9009 (10 [5914.7 |0.002 [0.001 [0.003 |75.5 51.0 87.6 <0.001
Placebo 8858 [40 [5792.3 |0.007 |[0.005 [0.009

Notes:

N = number of subjects included in each group

n = number of subjects reporting at least one specified severe RV GE episode in each group
T= sum of follow-up period expressed in year censored at the first occurrence of the
specified severe RV GE episode, in each group

n/T= person-year rate of the specified severe RV GE in each group



95% CI, LL, UL = Lower and upper limits of the 95% confidence interval

P-value from Cox regression model to test HO = {VE=0%} (Y = Time to Event)

The numbers of severe RV GE episodes in the ATP cohort by main RV serotypes are
displayed in the following table:

Table 13 Percentage of subjects reporting severe RV GE episodes and
efficacy of the vaccine from 2 weeks after Dose 2 up to Visit 4, by
main RV serotypes - ATP efficacy cohort

N Vaccine Efficacy
95% Cl 95% CI

Group M n % LL UL % LL UL P-value
G1 wild-type
HRV 9002 |3t (0.0 (00 01 918 |74 984 |<0.001
Placebo 8858 (36t |04 |03 06
Pooled Non G1 (G2, G3, G4, G3)
HRV 008 10t 01 (01 02 To4 (500 |80 <0001
Placebo 88508 40+ (05 |03 06
G9
HRV a00g |2t |00 |00 01 906 61T (985 |=0.001
Placebo 8658 |21t 0.2 (01 04
1
HRV ao0e |1 |00 (o0 01 BTT |83 (98T |0.020
Placebo BESE |8 01 |00 02
G2
HRV 9008 & (01 |00 01 410 |72 (824 (D328
Placebo 8858 |10 (01 (01 02

N = number of sunjects included in sach group
n/% = number/percentage of subjects reporting at keast one specified severa RY GE episods in each group
95% CLLL UL = Lower and upper limits of the axac! 95% confidencs interval
P-value = two-sided Fisher's exact test (signficant level of =0 05)
tSubject{s) appears in more than one category if more than one G-type was idenfified in the stool sample.
Cne subject fram HRY group counted in G1 and G8 calegories
Cne subject from placebd group countad in G1 and G9 categories
COne subject from placebs group counted in G1, G2 and G9 categonies
Severe RV GE episodes with unknown G type, negative by RT-PCR or not tested by RT-PCR are not included in this
table.

The applicant also provided the efficacy estimate in the Total Vaccinated Cohort which is
illustrated in the following applicant-produced table.

Supplement 91 Percentage of subjects reporting severe RV GE episodes and
efficacy of the vaccine from Dose 1 up to Visit 4 - Efficacy subset, Total
vaccinated cohort

N Vaccine Efficacy
95%Cl 95%C|
Group N n % JLL (UL [% LL UL P-value
HRV 10159 18 |02 |07 |03 (811|685 (893 |<0.001
Placebo 10010 (94 109 08 1.1

N = number of subjects incuded in each group

/% = numberipercentage of subjects reporting at least one severe RY GE episode in each group
95% CI, LL, UL = Lower and upper lmits of the exact 95% confidence interval

Povalue = two-sided Fisher's exact test (significant kevel of w=0.05)

2.7 Reviewer's Comments on Efficacy Analysis for Study Rota-023



1. For estimation of vaccine efficacy in this study, CBER prefers to use a "time-to-first-
episode” analysis rather than using the number of subjects who had at least one
episode among the subjects enrolled in each arm. The rationale for this preference is
that in accumulating the denominator of event rates, the time-to-event approach is able
to account for differential follow-up times of subjects, while the other approach, which
simply accumulates the number of persons enrolled without regard to how long they
were under study, does not. Therefore, CBER is inclined to place more importance on
the Cox proportional-hazards model results. The result of this analysis was submitted to
CBER as an amendment. The reviewer has verified the efficacy estimate and the 95%
confidence intervals for any wild-type, as described in the primary objective.

2. For individual serotypes in the circulating wild-types, statistically significantly fewer
cases were found in G1, G3, and G9 in the HRV group than in the placebo group.
However, there were no properly formed hypotheses or power estimates before the trial
was conducted. Hence, the observed results are more appropriate for hypothesis
forming for future studies than for vaccine label claims.

3. The applicant provided the efficacy estimates on the Total Vaccinated Cohort as 81.1%
with a 95% CI (68.5%, 89.3%). Although the reviewer obtained slightly different results
from the data submitted by the applicant, the discrepancies do not alter the overall
conclusions related to this product.

Efficacy 95% ClI 95% ClI

0,

Group N Number of cases (n) n/N% (%) Lower limit Upper limit
HRV 10159 19 0.19 80.5 67.9 88.7
Placebo | 10010 96 0.96

3. Study Rota-036

Title: "A phase 3b, double-blind, randomized, placebo-controlled, multi-country and multi-
center study to assess efficacy, safety and immunogenicity of two doses of GSK Biologicals'
oral live attenuatd human rotavirus (HRV) vaccine in healthy infants in co-administration with
specific childhood vaccinations”

[From rota-036-report-body.pdf]

3.1 Objectives

Primary objective

The primary objective of this study was:

To determine the efficacy of two doses of GSK Biologicals' HRV vaccine given
concomitantly with specific childhood vaccinations against any RV GE caused by the
circulating wild-type RV strains during the first efficacy follow-up period.

3.2 Study design
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#4112 months of age only for subjects in the immunogenicity and reactogenicity subset from Italy {optional). At 13

months of age only for subjects in the immunogenicity and reactogenicity subset from Finland (optional),
This is a randomized, double-blind, placebo-controlled, multi-country and multi-center study
conducted in Czech Republic, Finland, France, Germany, Italy, and Spain. Eligible subjects
were randomly assigned (in a 2:1 randomization ratio) to one of the two parallel groups:
Group HRYV vaccine or Group Placebo (control group).
Subjects in each group were to receive two doses of HRV vaccine or placebo co-
administered with the first two doses of the primary childhood vaccination series given
according to the national plan of immunization in each country. The third dose of the primary
childhood vaccination series was to be administered according to the national plan of
immunization in each country.
3.3. Primary Efficacy Endpoint
The primary efficacy endpoint was the occurrence of any RV GE caused by the circulating
wild-type RV strains during the first efficacy follow-up period.
An episode of GE will be classified positive for RV caused by the circulating wild-type RV
strains if RV other than vaccine strain is identified in a stool sample collected during the
episode. A GE episode without stool sample/result available will not be considered in the
analysis as a RV GE episode.
RV GE for efficacy analysis is defined as an episode of GE in which rotavirus other than
vaccine strain is identified in a stool sample collected during the episode.
The first efficacy follow-up period starts from two weeks after Dose 2 of HRV vaccine or
placebo and ends at Visit 5 (when subjects reached approximately one year of age).
3.4 Sample Size and Power
Considering a 2:1 randomization ratio and various incidence rates, the following table
provided by the applicant displays the power for the 95% CI of VE against any RV GE
(primary endpoint) to be above given limits. The applicant cited the results from Study Rota-
004 in Finland: an incidence rate of 10% for the percentage of placebo recipients with any
RV GE caused by the circulating wild-type RV strains during the first efficacy period, which



was considered a reasonable assumption. Therefore, if the VE was truly 70%, the study had
at least 90% power to observe a 95% CI for the VE that would be above 50%.

Table 14 Power to cbserve a 95% Cl above various cut-offs according to
various incidence rates and true VE (power obtained from
simulations using 2260 evaluable subjects in the HRV vaccine group
and 1130 evaluable subjects in the Placebo group)

Incidence rate | True VE Cut-off for the lower limit of the 95% Cl on VE
in the placeho 0% 10% 20% [ 30% [ 40% 5%
Any GE
0% 0% 100% 100% 100% 100% 100% 1%
| E0% 100% | 100% | 100% O7% 31% | 32%
8% 0% 100% 100% 100% 100% 98% 2%
| E0% 100% | 100% | 99% G4% 73% | 29%
% T0% 100% 100% 100% it 93% Ti%
£ 100% ooe, 06% Bht, B0% 2%
Severa GE
45 &% 100% 100% 100% o 98% 4%
| Tirba 100% | 59% | 98% it 81% | 53%
% 0% 100% S0% 99% a7% 93% 0%
| T% 98% | 7% | 93% B5% G8% | A%
2% % 95% 87% 94% 0% 0% 6%
T0% 82% | B6% | Ta% G4% 46% | 35%

*anticipaled ncidence rate

Analysis of efficacy

The first efficacy period started from two weeks after Dose 2 of HRV vaccine or placebo and
ended at Visit 5. Analysis of efficacy during the first efficacy period was performed on the
ATP cohort for efficacy. Analysis of efficacy from the first dose onwards was performed on
the total vaccinated cohort.

Only GE episodes in which wild-type RV (i.e., other than the vaccine strain) was identified in
a stool specimen were included in the efficacy analysis.

A global overview of the number of GE episodes of any etiology (RV or not) and RV GE
episodes reported during the first efficacy period was provided for pooled countries.
Number of GE episodes with no available stool results during the first efficacy period was
provided for pooled countries.

For the ATP cohort for efficacy (primary analysis), VE estimates were calculated with their
95% CI against:

Any RV GE during the period starting from 2 weeks after Dose 2 up to Visit 5.

The VE was defined as the percent reduction in the frequency of the relevant endpoint in
vaccinated subjects compared with those subjects who received placebo. This was
calculated as follows:

VE = vaccine efficacy = 1- RR = 1 - (ARV/ARU)

where

ARU = disease attack rate in unvaccinated population (estimated from the Placebo group) =
nu/Nu = number of subjects reporting at least one RV GE episode / total number of subjects
in the Placebo group,

ARV = disease attack rate in vaccinated group = nv/Nv = number of subjects reporting at
least one RV GE episode / total number of subjects in the HRV vaccine group,

RR = relative risk = ARV/ARU.

3.5 Applicant's Results

The following table, provided by the applicant, presents the efficacy of the HRV vaccine
against any RV GE caused by the circulating wild-type RV during the first efficacy period.



The applicant concluded that significantly fewer subjects in the HRV vaccine group reported
any RV GE caused by the circulating wild-type RV compared to the Placebo group (two-
sided Fisher's exact P-value < 0.001). VE against any RV GE was 87.1% (95% CI: 79.6%;
92.1%). The primary efficacy objective of the study was reached since the lower limit of the
95% ClI for the vaccine efficacy was above 50% (criteria specified for fulfilling the primary
efficacy objective).

Table 24 Percentage of subjects reporting any RV GE episodes and vaccine
efficacy from 2 weeks after Dose 2 up to Visit 5 - ATP cohort for

efficacy
n'N Vaccine Efficacy
95%CI 95%Cl
Group N n % |LL (UL % LL UL P-value
HRV 2572 |24 0% 06 (14 [8T1  |TAs (921 |<0001
Placebe 1302 94 72 |59 |88

N = number of subjects includad in each group

n'% = number/percentage of subjects reporting at least one RV GE episodz caused by the crculzating wild-type RV in
each group

95% CI, LL, UL = Lower and uppar limits of the 95% confidencs interval

P-value = two-sided Fisher's exact test (significant level of =0.05)

The applicant also performed an analysis using the Cox proportional-hazard model. The
applicant concluded that VE against any RV GE caused by the circulating wild-type RV
during the first efficacy period was 87.4% (95% CI: 80.3%; 91.9%). However, details of
these results were not submitted with the application.

The numbers of any RV GE episodes in the ATP cohort by main RV serotypes are displayed
in the following table:



Table 26 Percentage of subjects reporting any RV GE episodes and vaccine
efficacy from 2 weeks after Dose 2 up to Visit 5, by RV type - ATP

cohort for efficacy
n'N Vaccine Efficacy
95%CI 95%CI
Group N n % LL [UL % LL UL |P-value
G1 wild-type
HRV 2572 4 |02 |00 |04 256 (875 (D88 |<0.001
Placebo 1302 461 35 26 |47
Pooled Non GT (G2, G3, G4, G9)
HRV 2572 (20 08 (05 12 793 |45 |84 |<0.001
Placebo 1302 49 38 [28 |48
G2
HRV 2572 3 |01 |00 |03 B20 |-1244|944 (024
Placebo 1302 4 03 01 |08
G3
HRV 25712 1 |00 (00 |02 [B99 |95 998 0018
Placebo 1302 5 04 |01 |08
G4
HRV 2512 3 01 00 |03 [BB3 575 (978  |<0.001
Placebo 1302 13110 [05 |17
G9
HRV 2572 13 05 (03 |08 |76 511|885 |=0.001
Placebo 1302 27 21 14 [30

N = number of subjects includad in each group

n'% = number/percentage of subjects reporting at least one spedified RV GE episode in each group

95% CI, LL, UL = Lower and upper limits of the 5% confidence interval

P-value = two-sided Fisher's exact tzst (significant level of c=005)

1 Cne subject from the Placsbo group counted in G1 and G4 categories since both RV types were isolated

The applicant provided the following table to display the efficacy estimates for the vaccine
from dose 1 up to visit 5 in the Total Vaccinated Cohort.

Supplement 127 Percentage of subjects reporting any RV GE episodes and
efficacy of the vaccine from Dose 1 up to Visit 5 - Total vaccinated

cohort
i Vaccine Efficacy
95%CI 95%CI
Group /] n % JLL UL % LL UL Pevalue
HRY 26d6 (26 1.0 (06 |14 873 (803 (820 <0007
Placebo 1348 (104 [7.7 (6.3 |93

N = number of subjects included in each group

n'f = numberipercentage of subjects reporting at least one RY GE episode causad by the circulating wild-type RV in
each group

95% CI, LL, UL = Lower and upper limits of the 95% confidence interval

P-valuz = iwo-sided Fisher's exact test (signilicant level of «=0.03)

3.6 Reviewer's Comments for Study Rota-036
1. This study was not conducted under US FDA IND regulation. Although no specific
hypothesis was proposed, the applicant did provide a sample size and power
calculation based on the expected incidence rate and proposed efficacy.



2. Although no details for the efficacy estimates using the Cox proportional-hazard model
were submitted with the application, the results are similar to the ones obtained in a
larger phase 3 study, Rota-023. Hence, they are considered acceptable.

3. For individual serotypes in the circulating wild-types, statistically significantly fewer
cases were found in G1, G3, G4, and G9 in the HRV group than in the placebo group.
However, there were no properly formed hypotheses or power estimates before the trial
was conducted. Hence, the observed results are more appropriate for hypothesis
forming for future studies than for vaccine label claims.

4. Study Rota-033

Title: "A phase 3, randomized, double-blind and placebo-controlled study to assess the
clinical consistency of three production lots of GSK Biologicals' HRV vaccine in terms of
immunogenicity and safety when given to healthy infants at 2 and 4 months of age”

[From rota-033-report-body.pdf]

4.1 Objectives

Primary objective

The primary objective of this study was:

To demonstrate the lot-to-lot consistency of the HRV vaccine in terms of immunogenicity as
measured by serum anti-rotavirus IgA antibody levels two months after Dose 2.
Consistency would be reached if, for all pairs of lots, the two-sided 90% confidence intervals
(Cls) for the ratio of anti-rotavirus IgA antibody Geometric Mean Concentrations (GMCs) two
months after Dose 2 are within the [0.5; 2] clinical limit interval.

4.2 Study design

Eandomization (2:2:2:1)
HEV vaccine Lot A (N = 244]
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Age Gi-12 weeks

This study had four study groups: three HRV vaccine groups for three consecutive lots of
HRYV vaccine to test lot-to-lot consistency and a placebo group as the control. Since no
comparisons were to be performed between HRV groups and the placebo group to
demonstrate a study objective, a lower randomization ratio was used for the placebo group.
4.3 Protocol Amendments/Modifications

There were two amendments to the study protocol. The rationale for each amendment and
any major changes to the conduct of the study are described below.

The protocol was amended on May 23, 2003 before study start. The original protocol
planned to test a modified formulation of the HRV vaccine. The amendment reverted to the



use of the initial vaccine formulation instead, since non-inferiority of the modified formulation
was not established as compared to the initial formulation. The amendment deferred the
routine OPV doses from the study vaccine dose by 2 weeks, since OPV can affect
immunogenicity of other orally administered vaccines when given simultaneously. To further
characterize the rotavirus shedding, the amendment mandated collection of stool samples at
specific time points from a subset of subjects. The volume of blood samples to be collected
was increased from 1 ml to 2 ml to have sufficient quantity of serum to allow bridging of the
two anti-rotavirus IgA assay methods used in studies with GSK Biologicals' HRV vaccine.
The protocol was amended on January 22, 2004 after all subjects had been enrolled to
clarify that the anti-rotavirus IgA antibody concentration in serum samples would be
measured by ELISA at Dr. Ward's Laboratory, Children's Hospital Medical Center,
Cincinnati, OH, USA. The assay cut-off was 20 units/ml (U/ml).

4.4 Applicant's Results

The applicant provided the following table, depicting the number of subjects enrolled and
reasons for exclusion from the According-to-Protocol cohort.



Table 11 Number of subjects enrolled into the study as well as the number of
subjects excluded from ATP analyses with reasons for exclusion

Title Total Percent HRV lotA HRV ot B HRV lot C [Placebo
‘Number of vaccines prepared 1288 [ 368 el ] 368 184
Subjacts of vaccing number not 433433) 125 (1250 3606 122 (122) |60 (60)
allocated (code 1070 )

Total enrolled cohort 855 |- 243 242 246 124
Sludy vaccine dose not adminestrated W1j 00 1M (] 00
bt subject rumber allocated (code 1030 ) | | | _

Tofal vaccinated cohort 854 1000 243 4 ME 14
Admanisralion of vaceineds) lorbidden in the 25(25) 1 8 (8 I 33
protocol (code 1040

Shudy vaccine dose not administered according 1o [ 29(30) 9 (9) 10109 5 (6] 5 (5)
protocol {code 1070 )

Initially positivi or unknown stalus for rolavinus on - |B2{6T) 21122 18(19) 17019 |6(T
day of Dose 1 (code 1500 )

'ATP cohort for safety analysis 738 864 206 205 217 110
Pratecol viclation (inchusionfexclusion criberia) 1) 1M 0 (0] i (0]
[code 2010 )

Administration of any medication forbidden by e [1{1] 0 (0] 0o m 1
protocel (code 2040 )

Concomitant nledion by rotavines olber than 5 3130 02 0o 0 (0)
vaccing sirain which may infleence immung

response (code 2060 )

Non compliance with vaczination schedule 1121} 4 (8] 1 & () 0
[ ncluding wrong and unknawn dates ) (code 2080')

Men compliance with blood sampling schedule (33} 4107 5(10) 10014 |22
| mcluding wiong and unknown dates (code 2000 )

Essential serological data missing {code 2100 ) 101{117) 37 (42 24 (28) 2103 13007
oltver: Subject wilh incomplete vaccnalion 10 313 2 (3) 10 3(3)
schadule but with serological data at visit 3 {oode

26000

ATP cohort for immunogenicity analysis 585 £8.5 154 167 173 Ell

source: Appendix Table 1A

Percent = percentage of subgects in e considered ATP cobon relative Lo the olal vaccinaled cohort,

Subjects may hava more than ane elimination code assigned therefore for each alimination reason n (s}

i provided where:

n = number of sulbjects vith the elimination code assigned excluding subjects who have been

assigned a lower elimination code number

5 = number of subjects willy e elmination code assigned.

The ATF cohort for salety included all vaccinated subjects with no eliminaticn codes beginning wilh one thousand. The
ATP cobon for immuncgenicty incuded all vaccinated subjects with no elimination codes beginning with one of twe
rusand

4.5 Applicant's Results

The According-to-Protocol (ATP) cohort for immunogenicity analysis included a total of 585
subjects (154 subjects in Group HRV vaccine lot A, 167 subjects in Group HRV vaccine lot
B, 173 subjects in Group HRV vaccine lot C, and 91 subjects in the placebo group).

The following table provided by the applicant displays the GMC and the 95% CI for each of
the three HRV lot groups, the pooled 3 lots, and the placebo group.



Table 13

Anti-rotavirus IgA antibody GMC and seroconversion rates - ATP

cohort for immunogenicity

Group Timing [N =20 Uiml GMC (Uimi)

95% Cl Value [95% C|

n % JLL |UL LL [UL

HRV lot & Pre 154 |0 00 00 (24 (<20 . .
Pli(M4) (154 (112 |727 |650 (796 (830 |63.9 079

HRV ot B Pre 166 0 |00 |00 |22 ([<20 | -
PIM4)  [167 [116 |69.5 [61.9 |76.3 [50.4 |47.5 (747

HRW lat C Pra 173 [0 0.0 |00 (27 (<20 . .
Pli(M4) (173 (127 |734 |66.2 (798 [81.2 636 1037

HRV pooled |Pre 493 |0 0o 00 (0.7 (<20 . .
PIiM4) (494|355 |71.9 |67.7 (758 (736 [64.0 [646

Placebo Pre 9 0 (00 (00 |40 |20 | -

PlijMd) |91 |9 99 ME (179 (<20

Source: Appendix Table 1ILA
N = numbser of subjects with available results
% = numberipercentage of subjects with concentration above the cut-olf
95% CI LL, UL = Lowrer and upper limits of the 95% confidence interval
Pre = pre-vaccinalion

PIH{M4) = two manths after the second dose (Visi 3)

The following table provided by the applicant displays the ratios of GMC of all paired
comparisons between 2 of the 3 lots and their 90% CI, respectively.

Table 14 Ratio of serum anti-rotavirus IgA antibody GMCs two maonths after
the second dose between the HRV vaccine groups - ATP cohort for
immunaogenicity

Ratie of GMCs.
groups 90%: Cl

Group N | GMC | Group N [GMC Value |LL UL

HRV It A 154|830 |HRVIotB 167 594 |HRVLotAover HRV LotB [140 (105|187

HRV lot & | 154 (B30 [HRWIotC 173 (812 |HRV Lot Aover HRVLotC 102 077|136

HRV lot B (167 |59.4 [HRY 1ot C |175 817 |HRV Lot B over HRV Lot C (073 [0.55 |04

Source: Appendix Table LA
N = numdser af subjects wilh available data
80% Cl = 90% confidencs inerval; L.L, = lower limi, UL = upper limit [Anova model - pooled variance with more than

2 (ioups)

“loweer and upper limils of the 5% Cl within the pre-specified [0.5; 2] clinical limits interval kor consistency

Because more than 5% of the Total-Vaccinated-Cohort (TVC) was excluded from the
According-to-Protocol (ATP) analysis, the applicant provided the following table, which
displays the GMC and 95% CI for each of the lots, the pooled, and the placebo group based
on the TVC.



Supplement 5 Anti-rotavirus IgA antibody GMC and seropositivity rates —
Total vaccinated cohort for immunogenicity

Group Timing [N [=20 Uiml GMC (U/ml)
95% Cl  |Value [95% CI
n_ % JLL JuL LLjuL

HRV ot A PRE 238 16 67 (39 107 |20 |- -
PM2) (10 4 400 122 73B [BOG [17.0 (3302
[PI{M4) |207 [150 746 |62.0 |BO5 (896 710 (1128

HRVIotE PRE 23 15 |64 |36 [10.3 [<20 | -
PM2) |9 |5 556 |21.2 (863 (283|116 690
POM4) 1213 155 728 |66.3 |78.6 |691 |56, |B4.3

HRVIotC PRE 218 |11 46 |23 |1 (<20 | .
PIM2) |14 |7 |50.0 230 (770 |30.8 125 (760
PIM4) 216 [161 745 [68.2 |80.2 [86.2 |BY.1 [1076

HRV pooled PRE Nz |42 5% |3 |19 |0 | .
PiM2) |33 |16 485 [30.8 |665 |370  |200 |68
PN(M4) |630 466 T40 |704 774 B0 |75 |98

Placebo  PRE 1217 |4 (33 |09 |82 |20 | .
Pimz) (8 2 (250 (3.2 |65 (<20
PIiM4) 107 14 130 |7.3 (210 <20

Source; Appendix Table LA

N = numbeer of subjects with available resulls

n'% = number/percentage of subjects vith concentration above the cut-off

95% CI, LL, UL = Lower and upper limits of the 95% confidence interval

PRE = pre-vaccination

Pl {M?) = o months after the first dose [visit 2)

Pil [M4) = two months after the second dase (visit 3)

4.6 Applicant's Conclusions

Based on the results found in this study, the applicant suggests:

Clinical consistency of three consecutive production lots of GSK Biologicals' HRV vaccine

was demonstrated in terms of ratios of serum anti-rotavirus IgA antibody GMCs two months

after the second dose.

Immunogenicity results of the total vaccinated cohort were consistent with results for the

ATP cohort, indicating that no bias was introduced in the selection of subjects who complied

with the per protocol analysis.

4.7 Reviewer's Comments on Study Rota-033

1. This study was not performed under US FDA IND regulation. Therefore, CBER could

not provide comments for the applicant before or during the trial. For lot consistency
trials, in order to be consistent with use of 95% CI for all other evaluations, CBER
prefers the 95% CI to the 90% CI as performed by the applicant. The following table
produced by the reviewer displays the ratios and the 95% CI for the paired comparisons
of GMCs.

Group [N |[GMC |Group |[N |GMC |[Groups Ratio Eg(\)f/\(/)e(illimit ?J?oor/;e(r:llimit
Lot A |154 83.0 |LotB [167 |59.4 |Lot AoverLotB 1.40 10.99 1.97
Lot A |154 (83.0 |LotC (173 |81.2 |Lot AoverLotC 1.02 1|0.72 1.46
LotB |167 |59.4 |LotC (173 |81.2 |LotB over LotC 0.73 ]0.53 1.02




Since the upper limits of the 95% CI of the GMCs comparing lots are below 2, the reviewer
concurs with the applicant's conclusion that there is lot consistency.
5. Reviewer's Overall Conclusion

1.

All three phase 3 studies, Study Rota-023, Study Rota-036, and Study Rota-033, were
not conducted under US/FDA IND regulation. Therefore, none of the protocols and
amendments were concurred upon by CBER before or during the trial.

By the reviewer's relative risk calculation based on the onset day of the IS symptoms,
the applicant has reached the revised primary safety objective.

The efficacy results based on the Cox proportional-hazard model were confirmed by the
reviewer for Study Rota-023. The reviewer considers the Cox model to be a more
appropriate method for estimating the efficacy of this vaccine, compared to the
applicant's method, due to large variations in the follow-up times of the subjects. The
Cox model results from Study Rota-036 are similar to the ones from the larger study,
Rota-023, are considered acceptable.

. For individual serotypes in the circulating wild-types, statistically significantly fewer

cases were found in G1, G3, G4, and G9 in the HRV group than in the placebo group in
separate studies. However, there were no properly formed hypotheses or power
estimates before the trial was conducted. Hence, the observed results are more
appropriate for hypothesis forming for future studies than for vaccine label claims.

Lot consistency based on three lots was demonstrated, with upper limits of both the
90% and 95% confidence intervals being under 2.

From the study results shown above, the reviewer concludes that the applicant has
fulfilled the primary objective of each of the studies reviewed here. Therefore, the
reviewer concludes that this product may be approved, unless there are other
considerations beyond those reviewed here that would warrant otherwise.
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