
Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page i 

Application Type Original Application 

STN 125462/0 Midcycle Memo 

CBER Received Date September 20, 2012 

PDUFA Goal Date March 22, 2013 

Division / Office DH /OBRR 

Priority Review Yes 

Reviewer Name(s) Irwin M. Feuerstein, MD, MS 

Review Completion Date / 
Stamped Date 

 

Supervisory Concurrence  

  

Applicant  Cangene Corporation 

Established Name eBAT NP-018 (Botulism Antitoxin 
Heptavalent (Equine) Types A-G) 

(Proposed) Trade Name BAT 

Pharmacologic Class Immune Globulin, Antitoxin 

Formulation(s), including 
Adjuvants, etc 

<No Formulations> 

Dosage Form(s) and 
Route(s) of Administration  

Powder and Solvent for Suspension 
for Injection, <No Admin Route>, 
Intravenous, Intravenous, Intravenous, 
Intravenous, <No Admin Route> 

Dosing Regimen 20, 50 ml/vial 
 Indication(s) and Intended 

Population(s) 
Patients with documented or 
suspected symptomatic botulism 
poisoning 

 
 
 
 



Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page ii 

Table of Contents 

Note ..................................................................................................................................... 6 

1. Executive Summary ........................................................................................................ 6 

2. Clinical and Regulatory Background ............................................................................ 10 

2.1 Disease or Health-Related Condition(s) Studied ............................................................................10 
2.2 Currently Available, Pharmacologically Unrelated Treatment(s)/Intervention(s) for the 
Proposed Indication(s) ............................................................................................................................10 
2.3 Safety and Efficacy of Pharmacologically Related Products ........................................................11 
2.4 Previous Human Experience with the Product (Including Foreign Experience) ........................11 
2.5 Summary of Pre- and Post-submission Regulatory Activity Related to the Submission ............11 
2.6 Other Relevant Background Information ......................................................................................12 

3. Submission Quality and Good Clinical Practices ......................................................... 12 

3.1 Submission Quality and Completeness ...........................................................................................12 
3.2 Compliance With Good Clinical Practices And Submission Integrity .........................................13 
3.3 Financial Disclosures ........................................................................................................................13 

4. Significant Efficacy/Safety Issues Related to Other Review Disciplines ..................... 13 

4.1 Chemistry, Manufacturing, and Controls ......................................................................................13 
4.2 Assay Validation ...............................................................................................................................13 
4.3 Nonclinical Pharmacology/Toxicology ............................................................................................13 
4.4 Clinical Pharmacology .....................................................................................................................14 

4.4.1 Mechanism of Action ..................................................................................................................14 
4.4.2 Human Pharmacodynamics (PD) ................................................................................................14 
4.4.3 Human Pharmacokinetics (PK) ...................................................................................................14 

4.5 Statistical ...........................................................................................................................................14 
4.6 Pharmacovigilance ............................................................................................................................14 

5. Sources of Clinical Data and Other Information Considered in the Review ................ 14 

5.1 Review Strategy ................................................................................................................................14 
5.2 BLA/IND Documents That Serve as the Basis for the Clinical Review .......................................14 
5.3 Table of Studies/Clinical Trials .......................................................................................................15 
5.4 Consultations .....................................................................................................................................15 

5.4.1 Advisory Committee Meeting (if applicable) .............................................................................15 
5.4.2 External Consults/Collaborations ................................................................................................15 

5.5 Literature Reviewed (if applicable) .................................................................................................15 

6. Discussion of Individual Studies/Clinical Trials .......................................................... 16 

6.1 Trial #1...............................................................................................................................................16 
6.1.1 Objectives (Primary, Secondary, etc) ..........................................................................................16 
6.1.2 Design Overview ........................................................................................................................16 
6.1.3 Population ...................................................................................................................................16 
6.1.4 Study Treatments or Agents Mandated by the Protocol ..............................................................17 
6.1.5 Directions for Use .......................................................................................................................17 
6.1.6 Sites and Centers .........................................................................................................................18 
6.1.7 Surveillance/Monitoring .............................................................................................................18 
6.1.8 Endpoints and Criteria for Study Success ...................................................................................19 
6.1.9 Statistical Considerations & Statistical Analysis Plan ................................................................19 
6.1.10 Study Population and Disposition .............................................................................................19 
6.1.11 Efficacy Analyses .....................................................................................................................20 



Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page iii 

6.1.12 Safety Analyses .........................................................................................................................21 
6.2 Trial #2...............................................................................................................................................29 

6.2.1 Objectives (Primary, Secondary, etc) ..........................................................................................29 
6.2.2 Design Overview ........................................................................................................................29 
6.2.3 Population ...................................................................................................................................29 
6.2.4 Study Treatments or Agents Mandated by the Protocol ..............................................................30 
6.2.5 Directions for Use .......................................................................................................................30 
6.2.6 Sites and Centers .........................................................................................................................31 
6.2.7 Surveillance/Monitoring .............................................................................................................31 
6.2.8 Endpoints and Criteria for Study Success ...................................................................................31 
6.2.9 Statistical Considerations & Statistical Analysis Plan ................................................................32 
6.2.10 Study Population and Disposition .............................................................................................33 
6.2.11 Efficacy Analyses .....................................................................................................................33 
6.2.12 Safety Analyses .........................................................................................................................34 

6.3 Trial #3...............................................................................................................................................36 
6.3.1 Objectives (Primary, Secondary, etc) ..........................................................................................36 
6.3.2 Design Overview ........................................................................................................................36 
6.3.3 Population ...................................................................................................................................37 
6.3.4 Study Treatments or Agents Mandated by the Protocol ..............................................................38 
6.3.5 Directions for Use .......................................................................................................................38 
6.3.6 Sites and Centers .........................................................................................................................38 
6.3.7 Surveillance/Monitoring .............................................................................................................39 
6.3.8 Endpoints and Criteria for Study Success ...................................................................................39 
6.3.9 Statistical Considerations & Statistical Analysis Plan ................................................................39 
6.3.10 Study Population and Disposition .............................................................................................41 
6.3.11 Efficacy Analyses .....................................................................................................................42 
6.3.12 Safety Analyses .........................................................................................................................44 

6.4 Trial #4...............................................................................................................................................51 
6.4.1 Objectives (Primary, Secondary, etc) ..........................................................................................51 
6.4.2 Design Overview ........................................................................................................................51 
6.4.3 Population ...................................................................................................................................51 
6.4.4 Study Treatments or Agents Mandated by the Protocol ..............................................................52 
6.4.5 Directions for Use .......................................................................................................................52 
6.4.6 Sites and Centers .........................................................................................................................53 
6.4.7 Surveillance/Monitoring .............................................................................................................53 
6.4.8 Endpoints and Criteria for Study Success ...................................................................................53 
6.4.9 Statistical Considerations & Statistical Analysis Plan ................................................................53 
6.4.10 Study Population and Disposition .............................................................................................53 
6.4.11 Efficacy Analyses .....................................................................................................................56 
6.4.12 Safety Analyses .........................................................................................................................57 



Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page iv 

7. Integrated Overview of Efficacy ................................................................................... 62 

7.1 Indication #1 ......................................................................................................................................62 
7.1.1 Methods of Integration ..................................................................................................................62 
7.1.2 Demographics and Baseline Characteristics ...............................................................................62 
7.1.3 Subject Disposition ........................................................................................................................63 
7.1.4 Analysis of Primary Endpoint(s) ..................................................................................................63 
7.1.5 Analysis of Secondary Endpoint(s)...............................................................................................63 
7.1.6 Other Endpoints .............................................................................................................................63 
7.1.7 Subpopulations ...............................................................................................................................63 
7.1.8 Persistence of Efficacy ...................................................................................................................63 
7.1.9 Product-Product Interactions .......................................................................................................63 
7.1.10 Additional Efficacy Issues/Analyses ...........................................................................................64 
7.1.11 Efficacy Conclusions ....................................................................................................................64 

8. Integrated Overview of Safety ...................................................................................... 64 

8.1 Safety Assessment Methods .............................................................................................................64 
8.2 Safety Database .................................................................................................................................64 

8.2.1 Studies/Clinical Trials Used to Evaluate Safety..........................................................................64 
8.2.2 Overall Exposure, Demographics of Pooled Safety Populations ................................................64 
8.2.3 Categorization of Adverse Events ...............................................................................................66 

8.3 Caveats Introduced by Pooling of Data Across Studies/Clinical Trials .......................................66 
8.4 Safety Results ....................................................................................................................................66 

8.4.1 Deaths .........................................................................................................................................66 
8.4.2 Nonfatal Serious Adverse Events (SAEs) ...................................................................................66 
8.4.3 Study Dropouts/Discontinuations ...............................................................................................66 
8.4.4 Common Adverse Events ............................................................................................................67 
8.4.5 Clinical Test Results ...................................................................................................................68 
8.4.6 Systemic Adverse Events ............................................................................................................68 
8.4.7 Local Reactogenicity...................................................................................................................68 
8.4.8 Adverse Events of Special Interest .............................................................................................68 

8.5 Additional Safety Evaluations .........................................................................................................69 
8.5.1 Dose Dependency for Adverse Events ........................................................................................69 
8.5.2 Time Dependency for Adverse Events........................................................................................69 
8.5.3 Product-Demographic Interactions .............................................................................................69 
8.5.4 Product-Disease Interactions .......................................................................................................69 
8.5.5 Product-Product Interactions .......................................................................................................69 
8.5.6 Human Carcinogenicity ..............................................................................................................69 
8.5.7 Overdose, Drug Abuse Potential, Withdrawal, and Rebound .....................................................69 
8.5.8 Immunogenicity (Safety) ............................................................................................................70 

8.6 Safety Conclusions ............................................................................................................................70 

9. Additional Clinical Issues ............................................................................................. 70 

9.1 Special Populations ...........................................................................................................................70 
9.1.1 Human Reproduction and Pregnancy Data .................................................................................70 
9.1.2 Use During Lactation ..................................................................................................................71 
9.1.3 Pediatric Use and PREA Considerations ....................................................................................71 
9.1.4 Immunocompromised Patients ....................................................................................................71 
9.1.5 Geriatric Use ...............................................................................................................................71 



Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page v 

9.2 Aspect(s) of the Clinical Evaluation Not Previously Covered .......................................................71 

10. Conclusions ................................................................................................................. 71 

11. Risk-Benefit Considerations and Recommendations .................................................. 72 

11.1 Risk-Benefit Considerations ..........................................................................................................72 
11.2 Risk-Benefit Summary and Assessment .......................................................................................72 
11.3 Discussion of Regulatory Options ..................................................................................................72 
11.4 Recommendations on Regulatory Actions ....................................................................................72 
11.5 Labeling Review and Recommendations ......................................................................................72 
11.6 Recommendations on Postmarketing Actions ..............................................................................72 



Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page 6 

NOTE 
All sources are from the BLA application. All section (§) numbers refer to this review 
memo document. 
 
 
 
 

1. EXECUTIVE SUMMARY 
Cangene Corporation has submitted an application for Botulism Antitoxin Heptavalent 
(Equine) Types A-G, indicated for use in patients with documented or suspected 
symptomatic botulinum poisoning. The product is manufactured by giving toxin or toxoid 
to horses which create immune globulin antitoxin. Equine plasma is purified and made 
into antitoxin for intravenous use. The Sponsor has been working FDA for many years to 
develop a product for use in sporadic poisoning or national security incidents. Clinical 
trials of efficacy in the target population have been considered unethical and the Sponsor 
and FDA have agreed to use the Animal Rule to bring the product to market.  
 
Four human clinical studies are submitted for review.  

• BT-001 was a pharmacokinetic and safety study of single and double dose 
administration in normal volunteers.  

• BT-002 stages A and B (two studies) were double-blind, randomized, placebo-
controlled, safety and pharmacodynamic trials studying licensed botulism 
antitoxin types A and B (stage A) and this heptavalent product (stage B) against 
placebo and each other in a pre-exposure, prophylaxis model against extensor-
digitorum-brevis-foot-muscle toxin injection and loss of muscle action potentials.  

• IND BB-6750 is an ongoing expanded-access treatment trial in symptomatic 
subjects with documented or suspected botulism poisoning conducted by CDC, 
BARDA, and Cangene. IND 6750 was an open-label, uncontrolled trial; no 
controlled trial has been done for symptomatic treatment.  
 

In BT-002B, there were 15 severe and moderate adverse events in the treatment arm vs. 
none with the placebo, though only four moderate events are said to be related and most 
of the other events show no definite pattern. Otherwise, the safety studies have revealed a 
profile of side effects consistent with those expected with equine immune globulin 
products, other than an increased incidence of tonsillar hypertrophy in BT-002B. One 
case of serum sickness occurred in IND 6750 (eventually died) and one in BT-002B. Six 
subjects died in IND 6750, none is said to be from the product, but this is still awaiting 
additional information requests. Both single and double dose regimens in BT-001 appear 
approximately as safe as previously licensed product.  

The product is significantly more effective than placebo at preventing local 
muscle paralysis when administered in standard dose one day prior to injection of 
botulinum toxin. It is unknown whether this prophylactic model can be generalized to the 
proposed symptomatic treatment indication. Post-hoc analysis of the CDC data suggests a 
difference in subject outcomes between those treated before or after two days after 
presentation. There are no available adequate and well-controlled efficacy studies in 
humans. Therefore, pivotal animal studies will be used to model efficacy in the target 
population of symptomatic patients. There are unresolved issues of maximal or repeated 
dose, and pre-treatment with antihistamines and steroids. The benefit-risk profile from 
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the available data is positive and favors approval. In accordance with regulation, post-
marketing studies will be required.  
 
RECOMMENDATION 
This reviewer recommends that the following information requests be sent to the 
Sponsor. If the responses to the requests are satisfactory and the animal data can establish 
a reasonable likelihood of efficacy in humans, then the product can be approved for 
licensure and marketing in accordance with regulation. 
 
LETTER-READY COMMENTS 
2012-11-20 Set of comments 

1. Please provide an xpt data file for all concomitant medications for IND-6750. 
2. The draft label in the highlights and section 2.4 suggest that corticosteroids and 

anti[-]histamines be considered prior to dosing.  However: 
a. The clinical studies do not mention such pretreatment. 

i. Please indicate whether subjects in BT-001, BT-002A/B, or the 
CDC study IND 6750 received pretreatment. 

1. If yes, please provide any data and discuss the impact on 
pretreatment on the safety and efficacy of the product. 

2. If no, please explain why pretreatment is recommended on 
the label when it was not used in any of the trials. 

b. There is some evidence in the literature (see references) that the 
anticholinergic side effects of some antihistamines might be relatively 
contraindicated in other diseases of the neuromuscular junction, such as 
myasthenia gravis. Please discuss the potential impact of antihistamines on 
safety and efficacy of the product in the setting of symptomatic botulism, 
particularly the possibility that the antihistamines could make advanced 
paralytic botulism worse.  

3. The administration dilution stated is 1 vial diluted 1:10 in saline for both the 10 to 
22 mL fill volumes. Despite the fact that these have nominally the same amount 
of active ingredient, the end volumes and times for administration will vary by 
more than two fold. Please justify these instructions and provide data from the 
clinical trials regarding administration times, clinical acceptability and tolerability 
relevant to volume and time, provider preference, and other convenience factors. 

4. In table 5, the first subject listed who died suffered an adverse reaction and died 
52 days after administration. However, the death is listed as unrelated to H-BAT 
and not caused by botulism itself. Please provide more detailed information about 
the clinical course, the cause of death, and why the death could not be plausibly 
related to the study product. 

 
Reference List 
 
Ruhatiya, O. K. (1993). Exacerbation of myasthenia gravis by single dose of Respren 
(Ethnor) and Astemizole tablets. J Assoc Physicians India, 41, 316. 
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Kamel, J., Wright, K., & Philip, J. A. (2009). The cautious use of cyclizine in a patient 
with myasthenia gravis. J Palliat.Med, 12, 879-880. 10.1089/jpm.2009.0028 
 
Cobo, C. A., Alberti Aguilo, M. A., & Casasnovas, P. C. (2011). Myasthenia gravis 
exacerbation after cetirizine administration. Muscle Nerve., 44, 146-147. 
10.1002/mus.22096 
 
2012-12-18 Set of comments 

1. Protocol deviation: 
A protocol deviation occurred in BT-002A where the unblinded pharmacy 
assistant who prepared the infusions also administered both the test drug 
(Aventis Pasteur botulism antitoxin bivalent (equine) types A and B) and 
placebo, and adjusted infusion rates for these infusions based on prior 
experience in administering IV infusions. This was a violation of “To 
maintain the blinding in this study, only a research pharmacist (or a designate 
not involved in study drug administration) will know in which arm of the 
study subjects are enrolled” written on page 25 of the protocol. Even though 
BT-002A did not study NP-018, it did study the prior licensed product to 
which NP-018 (Cangene botulism antitoxin heptavalent (equine) types A-G) 
was compared, “thereby introducing bias into the study” as stated in the 
report. Please explain how this happened given the prohibition on such an 
occurrence. Please also analyze the infusion rates chosen by the pharmacy 
assistant vs. products that the pharmacy assistant administered to quantify the 
effect of his administration on results in each arm. Finally, please analyze the 
possible bias that this introduced into the trial, including differential infusion 
rates, and how this bias impacted on the ultimate outcome. It is important to 
be sure that the conclusions drawn are not compromised by the bias 
potentially introduced into the study. 
 

2. Multiple doses: 
The report for IND BB-6750 indicates that five subjects were given multiple 
doses of NP-018. The protocol allows this per “Repeat dosing may be 
indicated for patients with recurrent botulism symptoms on an individual basis 
with consultation with the CDC botulism duty officer by calling the CDC 
Emergency Operations Center (770-488-7100). If a second dose of NP-018 H-
BAT is determined as being clinically appropriate, the patient’s treating 
physician will contact CDC and a second vial of NP-018 H-BAT may be 
released if necessary.” However, the reasons and rationale for multiple dosing 
were not provided in the report. Please provide a table for the five subjects 
including 1) the clinical situation and reasons for request of the second dose, 
2) the rationale for granting the second dose, 3) detailed ultimate outcome, 
and 4) discussion of the effectiveness of the second dose. This information 
could be important in developing the language in the final label. 
 

3. Tonsillar hypertrophy: 
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In BT-002B which studied NP-018 vs. placebo, both tonsillar hypertrophy and 
lymphadenopathy occurred in the NP-018 group at a rate higher than occurred 
in the earlier sequential BT-002A treatment arm (Aventis Pasteur antitoxin 
types A and B). In part because the rate of lymphadenopathy in BT-002B was 
similar between treatment (NP-018) and placebo, both the lymphadenopathy 
and tonsillar hypertrophy were deemed due to intercurrent viral illness. 
However, though the data support the assertion that the lymphadenopathy 
could be secondary to viral infection, the four-fold differential rates in 
tonsillar hypertrophy between the NP-018 and placebo arms are not directly 
explained by that data. Please parse out tonsillar hypertrophy separately and 
explain the increased incidence of this adverse incident over placebo and over 
the licensed product in BT-002A. This explanation is requested because it is 
possible that tonsillar hypertrophy is an adverse event specific to NP-018. 
 

4. Time course of adverse events in subject 29028 
a. Hematuria was reported in subject 29028 after administration of NP-018 

and both before and after transfer to the rehabilitation hospital. However, 
it is not clear if those events were the same longitudinal event or different 
adverse events. Please provide complete information about the hematuria 
in this subject including time course, quality, severity, and diagnostic 
considerations, and conclusions including discussion of whether the 
recurring hematuria events were one or several event(s). Please also 
provide a table of BUN, creatinine, and (if available) creatinine clearance 
values at all known points. This information is important to help determine 
the contribution of the serum sickness to the ultimate demise of the 
subject.  

b. Neuropathic pain was described in subject 29028 after transfer to the 
rehabilitation hospital. Please describe whether this was present before 
transfer. Please also describe the known or proposed etiology of this 
neuropathic pain.  
 

5. Causes of other deaths in IND 6750 
a. On page 222 of the IND 6750 study report for subject BOT IDNUM 

10049, it is stated that the “cause of death is unknown” and concluded that 
the death “was unrelated to HBAT administration.” However, it is not 
clear how that conclusion was reached, since initial tolerance of NP-018 
and death 94 days after administration by itself is not sufficient evidence 
to reach that firm conclusion. Please provide further available information 
from the course of the subject or other information to justify the 
conclusion that NP-018 did not contribute to the demise of the subject. 

b. On page 222 of the IND 6750 study report for subject BOT IDNUM 
10066, it is stated that the subject died of “Miller Fisher variant of 
Guillain-Barré syndrome” seven days after administration of NP-018. 
Though she might have died with that disease, it is not clear exactly how 
or why she died. Please provide further available information from the 
course of the subject or other information to explain why she died and 
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justify a conclusion that NP-018 did not contribute to the demise of the 
subject. 
 

6. Distribution of moderate and severe adverse events in BT-002B 

 
You conclude in the summary of BT-002B that "no notable differences in the 
number of AEs […] were reported between the treatment and placebo arms." 
However, you report a difference in the distribution of moderate and severe 
adverse events between the treatment and placebo arms (15 vs. 0 in aggregate) 
in BT-002B. Even though all but four of the events were classified as 
unrelated and the events are scattered as to their classification, this difference 
between 15 and zero still represents a highly statistically significant difference 
(p < 0.001 per our statistician) between the two arms. Please offer an 
explanation as to the difference in distribution of moderate and severe adverse 
events between treatment and placebo arms in BT-002B. 
 

 
 

•  
 

2. CLINICAL AND REGULATORY BACKGROUND 

2.1 Disease or Health-Related Condition(s) Studied 
Botulism is a rare and potentially fatal paralytic illness that occurs when neuromuscular 
transmission is interrupted by botulinum neurotoxins (BoNT) produced by Clostridium 
botulinum and related Clostridia species. Serotoxins A through G have different 
potencies and different time courses. Though some consider the toxin to have irreversible 
effects, others have presented evidence of reversibility of effect. Patient improvement is 
theorized to result from regrowth of nerve or resprouting of new axonal branches to heal 
the synaptic blockade.  
 
 
 
 
 

2.2 Currently Available, Pharmacologically Unrelated Treatment(s)/Intervention(s) 
for the Proposed Indication(s) 
Treatments for botulism unrelated to antitoxins are typically supportive. Mechanical 
ventilation and improved nutrition are key. Modern ICU techniques are important to 
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minimize complications such as pneumonia, aspiration, ileus, need for tracheostomy, 
other infections, and urinary retention. 

2.3 Safety and Efficacy of Pharmacologically Related Products 
[5.3.5.2.1, p. 219] There have been other immunoglobulin-based antitoxins for botulism.  

1. Licensed botulinum antitoxin ABE 
2. Licensed botulinum antitoxin AB 
These were licensed and available in the U.S. for over 40 years. The license for BAT 
AB expired on March 13, 2010. 
3. BabyBIG is used for infant botulism A and B. This is a human product. In 

general, human products are preferred in this setting in order to avoid lifelong 
sensitization against equine substances. The drug is approved only for those < 1 
year of age. 

 
Data from prior botulinum antitoxin products showed anaphylaxis rates of 1.9% (range 
2.9-5.0%) and serum sickness rates of 3.7% (range 1.8-9.5%) [Source: Original BLA 
125462/0; bb-ind-6750.pdf, p. 223]. Serum sickness is felt to be dose related, with the 
rate of anaphylaxis less so.  
 
CDC data from 1967 to 1977 reported 9.0% of nonfatal hypersensitivity reactions. Acute 
and chronic reactions constituted 5.3% and 3.7% of the reactions, respectively. [Source: 
Original BLA 125462/0; summary-clin-safety.pdf, p. 6] 
 

2.4 Previous Human Experience with the Product (Including Foreign Experience) 
“Previously available antitoxin products, licensed botulinum antitoxin ABE or AB and 
investigational BAT E, were available for more than 40 years in the United States. With 
the expiration of BAT AB on March 13, 2010, heptavalent equine-based botulinum 
antitoxin (H-BAT), manufactured by Cangene Corporation, became the only botulinum 
antitoxin available in the United States for non-infant botulism (BabyBIG® is used to 
treat infant botulism; however, H-BAT would be used for infants with botulinum 
toxin types not covered by BabyBIG®). H-BAT is only available under CDC-sponsored, 
expanded access Investigational New Drug application (IND 6750)1 through consultation 
with CDC and state botulism duty officers to determine the need for H-BAT in a 
suspected botulism patient. The botulism duty officers then process the release of H-
BAT, which is pre-positioned nationwide, including 8 quarantine stations and Alaska, 
within 24 hours of consultation to the hospitals.” Further discussion of the CDC IND 
6750 experience is expanded upon in §6.4 of this document. 

2.5 Summary of Pre- and Post-submission Regulatory Activity Related to the 
Submission 
Presubmission activities are documented in minutes from previous meetings. These 
occurred on 2012-06-13, 2011-05-27, 2010-07-13, 2009-12-10, and 2004-08-26. IND 
investigations were done under 6750 and 12052. FDA granted orphan drug designation 



Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page 12 

for heptavalent botulism antitoxin on 2011-06-29, as shown in section 1.2 containing a 
copy of the FDA letter.  
 
Priority review was granted to the Applicant as part of the current approval process. 
 
In November 2012, an information request was sent to the Applicant. On 2012-12-04 
CBER received a response to FDA’s information request of 2012-11-20. The following 
points were made. Concomitant medication information in IND 6750 was not captured. 
The Applicant is open to discussing the premedication issue. The potential for 
anticholinergic effects had not been previously considered. Tolerability is not linked to 
the dose volume. Also, the Applicant considers the death of subject 29028 to be unrelated 
to NP-018. Another information request was generated asking about the course of 
hematuria and renal function in general. It has not yet been sent. 
 

2.6 Other Relevant Background Information 
The exposures to toxin and blood levels achieved vary depend on the particular case, 
route of exposure, and dose. Routes of exposure include foodborne, inhalational, wound, 
or intestinal. 
 
For foodborne exposure, the highest recorded serum level in the U.S. is 32 MIPLD50/mL. 
Assuming equilibration between intravascular and extravascular-extracellular 
compartments, the toxin would be distributed through approximately 15 liters of fluid in 
the adult. Thus, the 15,000 mL of fluid would contain 480,000 MIPLD50 of toxin. 
Similarly, the highest level ever recorded worldwide was 160 MIPLD50, which would 
correspond to 2,400,000 MIPLD50 of toxin in the body. In the instance of the lowest 
potency antitoxin and the highest ever recorded foodborne dose, this would be a ratio of 
at least 4:1 antitoxin:toxin molecules in the body using target levels and 2:1 using label 
levels. The exposure from wound botulism and intestinal colonization is not known. 
[From Human Dose Justification, section 4] 

3. SUBMISSION QUALITY AND GOOD CLINICAL PRACTICES 

3.1 Submission Quality and Completeness 
Data quality and completeness vary between the three controlled and one uncontrolled 
clinical trials. The methods range from rigorously controlled double-blind, placebo-
controlled studies to a “non-research” expanded access program. 
 
BB-IND 6750 
The submission describes the nature of the non-research, expanded access IND process. 
Each case is considered a public health emergency.  
 
“Therefore, information collected under IND 6750 is limited in its scope under a non-
research treatment IND protocol (CDC IRB Protocol #4509). Enrolling potential patients 
under a research program, as defined under 45 CFR 46.102(d), is not feasible because 
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suspected cases occur unpredictably and antitoxin treatment is most effective if given as 
soon as possible.” [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 219] 
 
Previous experience with investigational BAT E reveals that data collection is difficult. 
Report #3 details the recurring effort required and implemented by CDC in order to 
collect the data, beginning with communications to the physician through writing the 
hospital CEO (n=20) to finally requesting the medical records and extracting the data 
themselves (n=15) [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 219]. Table 1 
shows that only 37% have all documents returned [Source: Original BLA 125462/0; bb-
ind-6750.pdf, p. 224]. 95% have at least two forms completed. Attempts to contact 
treating physicians and complete the forms range from 0-24 (mean = 6 attempts).  
 
Furthermore, from page 223, it is stated that there “are limitations in the clinical 
information received as report forms may be incomplete despite efforts of active follow-
up with the hospitals and treating physicians, sending of official letters, and request and 
review of medical records. CDC’s Botulism Treatment Program treats patients in hospital 
settings, therefore, some of the objective parameters asked for in the report forms are not 
routinely provided to CDC by treating physicians (e.g., scale used for assessing deep 
tendon reflexes and musculoskeletal exam). The main objective of assessing adverse 
events and safety of H-BAT and patient outcomes is able to be accomplished under 
CDC’s program.”  
 

3.2 Compliance With Good Clinical Practices And Submission Integrity 
No irregularities with good clinical practice and submission integrity were identified 
separate from the above mentioned matters regarding data collection. 
 
 
 
 

3.3 Financial Disclosures 
No financial irregularities were identified. 
 
 
 
 

4. SIGNIFICANT EFFICACY/SAFETY ISSUES RELATED TO OTHER REVIEW 
DISCIPLINES  

4.1 Chemistry, Manufacturing, and Controls 
Awaiting mid-cycle memo 
 
 
 
 
 

4.2 Assay Validation  
Awaiting mid-cycle memo 
 
 
 
 
 

4.3 Nonclinical Pharmacology/Toxicology 
Awaiting mid-cycle memo 
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4.4 Clinical Pharmacology  

4.4.1 Mechanism of Action 

The proposed mechanism of action is specific binding and neutralization of the toxin by 
the antitoxin antibody fragments. All binding is done in an extracellular location. Once 
the toxin enters the target cell, the effect of that toxin may be irreversible. 
 
 
 
 
 

4.4.2 Human Pharmacodynamics (PD) 

Awaiting mid-cycle memo 
 
 
 
 
 

4.4.3 Human Pharmacokinetics (PK) 

Awaiting mid-cycle memo 
 
 
 
 
 

4.5 Statistical 
Awaiting mid-cycle memo 
 
 
 
 
 

4.6 Pharmacovigilance 

5. SOURCES OF CLINICAL DATA AND OTHER INFORMATION CONSIDERED IN THE 
REVIEW  

5.1 Review Strategy 
To date, the review has consisted of review of the clinical documents submitted with 
BLA 125462/0.  
 
 
 
 

5.2 BLA/IND Documents That Serve as the Basis for the Clinical Review 
Documents reviewed to date include the clinical summary documents in module 2, most 
of the clinical reports in module 5, the draft label in module 1, orphan designation letter 
in module 1, and meeting minutes in module 1. Some of the references were also 
reviewed.  
 
Documents from IND 6750 and IND 12052 have not yet been reviewed beyond reference 
to them in BLA 125462. 
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5.3 Table of Studies/Clinical Trials 

 

 
[Source: Original BLA 125462/0; tabular-listing.pdf, pp. 9-10] 

 
 
 
 

5.4 Consultations 

5.4.1 Advisory Committee Meeting (if applicable) 

A Blood Products Advisory Committee meeting is tentatively scheduled for February 
2013. 
 
 
 
 
 

5.4.2 External Consults/Collaborations 

None. 
 
 
 
 
 

5.5 Literature Reviewed (if applicable) 
A collection of 320 articles in pdf format were submitted with the application. In 
addition, several literature searches produced over 100 articles that appeared clinically 
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relevant. These Pubmed abstracts were imported into a bibliographic reference manager 
for continuing consultation. 

6. DISCUSSION OF INDIVIDUAL STUDIES/CLINICAL TRIALS 
The studies to be reviewed here are: 

1. BT-001 
2. BT-002 stage A 
3. BT-002 stage B 
4. CDC IND 6750 

6.1 Trial #1  
Pharmacokinetics of a heptavalent equine derived botulinum antitoxin (NP-018) 
 

6.1.1 Objectives (Primary, Secondary, etc) 

“The primary objective was to evaluate the safety of NP-018 based upon clinical 
observations, adverse events (AEs) and laboratory assessments. The secondary objective 
was to assess the pharmacokinetics (PK) of the seven botulinum antitoxin serotypes 
contained in NP-018 following intravenous (IV) administration.” [Source: Original BLA 
125462/0; BT001-study-report-body, p. 2] 
 

6.1.2 Design Overview  

“This was a Phase 1, single-centre, randomized, double-blind, parallel arm study. NP-018 
was intravenously administered to healthy, male and female volunteers between the ages 
of 19 and 52 years. Forty subjects were randomized to receive either one or two vials of 
NP-018, representing a single or double dose of botulinum antitoxin.” [Source: Original 
BLA 125462/0; BT001-study-report-body, p. 2] 
 
 
 
 
 

6.1.3 Population  

The target population for this marketing application is the group of symptomatic patients 
with proven or suspected botulism. The target population for the application will receive 
NP-018 after they have already been exposed to toxin and are symptomatic.  
 
The subjects studied in this clinical trial are normal volunteers, none of whom is 
symptomatic or has been exposed to toxin before administration of test product. It is 
unproven that they are similar enough to the target population to allow generalization, 
which has lead to the animal rule decision. 
 
“Screening evaluations occurred within 28 days prior to the baseline visit. The screening 
process was conducted in 2 visits (Day 1S and Day 2S). As a safety precaution, a horse 
dander (E3) IgE test on Day 1S and a NP-018 skin sensitivity on Day 2S were performed 
to exclude subjects who tested positive and could have developed serious reactions, such 
as anaphylaxis and serum sickness, to the equine-derived NP-018 product.” [Source: 
Original BLA 125462/0; BT001-study-report-body, p. 20] 
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• Inclusion criteria 

o Male or female 
o Age 18-55 years 
o Body-mass index 20-30, minimum absolute weight of 111 lb (50 kg) 
o Normal, healthy by medical history, physical exam, electrocardiogram, 

laboratory tests of renal, liver, and hematological functions 
o Adequate contraception for female subjects (two forms or at physician’s 

discretion) or FSH over 40 mIU/mL for postmenopausal women 
o Signed informed consent 

• Exclusion criteria 
o Allergies to horses, horse serum, horse products, albumin, latex, rubber, 

plastic, food (moderate-severe), environmental requiring 
immunosuppression 

o Plasma donation within 7 days of dosing, blood loss or donation within 56 
days 

o Heavy tobacco or alcohol abuse 
o HIV infection or hepatitis 
o Any investigational product within 30 days 
o Asthma 
o Use of nicotine containing product 
o Hemoglobin < 12 grams/dL 

 
 
 
 
 

6.1.4 Study Treatments or Agents Mandated by the Protocol 

“Subjects were randomly assigned to receive either one or two vials of NP-018. Each vial 
had a nominal potency of serotype A = 7500 U, serotype B = 5500 U, serotype C = 5000 
U, serotype D = 1000 U, serotype E = 8500 U, serotype F = 5000 U and serotype G = 
1000 U. […] The lot number of the NP-018 used in this study was 2060401Z.” [Source: 
Original BLA 125462/0; BT001-study-report-body, p. 3] 
 
Each vial contains 11.2 mL of product. At a protein concentration of approximately 60 
mg/mL, or 6 g/dL, a typical dose is 672 mg per person. For a 67 kg person this is 
approximately 10 mg/kg.  
 
 
 
 
 

6.1.5 Directions for Use 

“Forty (40) subjects were randomized to receive 1 or 2 vials of NP-018. NP-018 was 
administered intravenously. Each vial of NP-018 contained a volume of 11.2 mL. The 
pharmacist (or designate) diluted each vial of NP-018 to 1:10 in 0.9% Sodium Chloride, 
Injection, USP in intravenous saline bags. To maintain the blind of the study, equivalent 
volumes were administered to each subject. Each subject received 1 infusion consisting 
of 2 bags. Subjects randomized to receive 2 vials of NP 018 were administered 2 bags 
each containing approximately 112 mL of NP-018 in 0.9% saline (total of 224 mL of NP- 
018 in saline) while subjects receiving 1 vial of NP-018 were administered approximately 
112 mL of NP 018 in 0.9% saline followed by 112 mL of 0.9% saline alone. This ensured 
the blind of the study, as equivalent volumes were administered and the rate of protein 
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administration was equivalent during the first 112 mL of fluid infused. Upon completion 
of dosing the intravenous line was flushed with 50 mL of 0.9% saline.  
 
NP 018 was administered at an incremental infusion rate, starting very slowly in the 
initial period. NP 018 was administered at a rate of 0.5 mL/min for the first 30 minutes, 
then 1 mL/min for the next 30 minutes and then 2 mL/min for the remainder of the 
infusion (approximately 80 minutes). The total infusion time was approximately 2 hours 
30 minutes.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 3, 26] 
 
 
 
 
 

6.1.6 Sites and Centers 

This is a single site study performed at: 
Mark J Allison, MD, CCTI 
MDS Pharma Services US, Inc. 
4747 E Beautiful Lane 
Phoenix, AZ, 
USA, 85044 

The investigator is Dr. Mark J Allison, MD, CCTI. 
 

6.1.7 Surveillance/Monitoring 

“This study was conducted in compliance with and monitored according to Good Clinical  
Practices as outlined in 21 CFR 314.50 (d) (5) ix, xi. […] The clinical site’s Institutional 
Review Board (IRB) reviewed the protocol and the informed consent form (ICF) prior to 
study initiation. A table of the specific IRB approval dates for the protocol, ICFs and 
amendments can be found below in Table 5:1. The IRB at MDS Pharma Services (MDS 
PS) complies with Section 56 of Title 21 of the Code of Federal Regulations (CFR). The 
protocol, ICFs, amendments, and a list of the IRB composition and contact information 
are provided […] This study was conducted in accordance with the clinical research 
guidelines established by the basic principles defined in the US 21 CFR Part 50, 54, 56 
and 312 as well as US 45 CFR Part 46. This study was also conducted in compliance with 
the ethical principles of the Declaration of Helsinki, and in accordance with the 
International Conference on Harmonization of Technical Requirements for Registration 
of Pharmaceuticals for Human Use (ICH) E6 Good Clinical Practices.” [Source: Original 
BLA 125462/0; BT001-study-report-body, p. 1, 14]. 
 
Subjects returned for follow-up visits on Days 1, 3, 7, 14, 21 and 28. The schedule of 
assessments is given in table 9:1. [Source: Original BLA 125462/0; BT001-study-report-
body, p. 3]  
 
“In addition, a Data Safety Monitoring Board was assembled to review the safety data 
from the study according to the schedule layed out in Section 9.7.1.3 of this report. The 
purpose of the DSMB committee was to ensure the safety of the study subjects during the 
study on an ongoing basis. The safety data (clinical observations, AEs and laboratory 
assessments) from the electronic case report form database were sent to the DSMB 
committee after each treatment cohort. The DSMB reviewed the safety data from each 
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cohort and made recommendations concerning continuation and/or stopping of the 
study.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 21] 
 
 
 
 
 

6.1.8 Endpoints and Criteria for Study Success  

“Safety of NP-018 was evaluated based on clinical observations, AEs, laboratory 
assessments and human anti-equine antibody testing.” Pharmacokinetics was evaluated as 
follows. “Blood samples (50 mL) were collected after NP-018 administration for 
botulinum toxin neutralizing antibody analysis at the following time points: 0.5, 4 and 8 
h; Days 1, 3, 7, 14, 21, 28, and at early withdrawal. The following pharmacokinetic 
parameters were calculated from the serum drug concentration-time curves for either 1 or 
2 vials of NP-018 for all seven botulinum antitoxin serotypes: area under the serum 
concentration versus time curve (AUC0-t, AUC0-∞, and AUC0-t/AUC0-∞), maximum 
measured serum concentration (Cmax), time of the maximum measured serum 
concentration (Tmax), terminal elimination rate constant (λz), terminal elimination half-
life (t1/2), clearance (Cl) and volume of distribution (Vd).” [Source: Original BLA 
125462/0; BT001-study-report-body, p. 3] 
 
 
 
 
 

6.1.9 Statistical Considerations & Statistical Analysis Plan 

“As this study was to assess the pharmacokinetics and relative safety of NP-018, no 
formal sample size calculation was performed. Twenty (20) subjects per treatment group 
were judged to be sufficient to meet the objectives of the study. […] As planned a total of 
40 subjects were enrolled in this study. […] Randomization was stratified by gender to 
ensure an equal number of men and women in each group.” [Source: Original BLA 
125462/0; BT001-study-report-body, p. 3, 20, 37] 
 
There were no adjustments for covariates or multiplicity. All summary statistics and 
statistical tests were performed with missing values omitted from the analysis. No 
imputation was done.  
 
 
 

•  
 

6.1.10 Study Population and Disposition 

 
[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 39] 
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6.1.10.1 Populations Enrolled/Analyzed 
Thirty nine subjects were included in the pharmacokinetic analysis as per the statistical 
analysis plan (SAP). All 40 subjects were included in the safety assessment. [Source: 
Original BLA 125462/0; BT001-study-report-body, p. 3] 
 
 
 
 

 
6.1.10.1.1 Demographics 
The study population included 20 men and 20 women. Each dose stratum had equal 
numbers of men and women (10:10). Mean age and weight were 34 years and 73 kg, 
respectively. Caucasians constituted 88% of the sample. Out of 40 subjects enrolled, 39 
subjects completed the study. One subject withdrew because of adverse events (subject 
#1). [Source: Original BLA 125462/0; BT001-study-report-body, pp. 40-1] 
 
 
 
 

 
6.1.10.1.2 Medical/Behavioral Characterization of the Enrolled Population 
Subjects were normal volunteers. 
 
 
 
 

 
6.1.10.1.3 Subject Disposition 
Forty subjects were entered into the study and randomized. Subjects were grouped into 
cohorts of 5 for dosing purposes. All subjects except one completed the study. The one 
developed a moderate allergic reaction necessitating discontinuation of the infusion. The 
subject was followed for the full length of the trial for safety purposes. [Source: Original 
BLA 125462/0; BT001-study-report-body, p. 38] 
 
 
 
 
 

6.1.11 Efficacy Analyses  

No actual treatment efficacy assessments were done in this trial. Instead, pharmacokinetic 
measurements were made. “For pharmacokinetics, descriptive statistics such as 
arithmetic means, median, standard deviation (SD), coefficients of variation (CV%), 
range (minimum and maximum) were calculated for the pharmacokinetic parameters 
listed above. Geometric means were calculated for AUC0-t, AUC0-∞ and Cmax. 
Descriptive statistics on the pharmacokinetic parameters were presented by gender.” 
[Source: Original BLA 125462/0; BT001-study-report-body, p. 4] 
 
Formal analysis of pharmacokinetic data will be done by the clinical pharmacology team.  
 
“Based on the lack of clinically important safety concerns, Cangene Corporation 
concludes that NP-018 was well tolerated and bioavailable for use in treating patients 
with botulism.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 5] 
 
6.1.11.1 Analyses of Primary Endpoint(s) 
Dose-response, drug-drug, and drug-disease assessments were not made. 
 
 
 
 
 

6.1.11.2 Analyses of Secondary Endpoints  
Secondary endpoints were the pharmacokinetic parameter assessments. “The 
pharmacokinetic parameters varied based upon the antitoxin serotype measured.  
Although no formal dose proportionality assessment was performed AUC0-t, AUC0-∞ 
and Cmax values increased in a dose proportional fashion as NP-018 doses increased 
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from one to two vials. In addition, mean clearance values appeared to be similar between 
both treatment groups for the seven antitoxin serotypes, suggesting dose linearity of NP- 
018 over the dose range studied. The half-lives of the different antitoxin serotypes varied 
with the serotype. Antitoxin serotypes D and E had the shortest mean half-lives whereas 
antitoxin serotypes B and C had the longest mean half-lives. Overall the half-lives of the 
various antitoxin serotypes were shorter than expected for an equine derived F(ab')2 
hyperimmune product. Comparison of the pharmacokinetic parameters between male and 
female subjects for antitoxin serotypes A through G showed that there were no gender 
related differences following a single intravenous administration of either one or two 
vials of NP-018.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 52] 
 
 
 
 
 

6.1.11.3 Subpopulation Analyses 
No differences in pharmacokinetic parameters were found between males and females. 
 
 
 
 
 

6.1.11.4 Dropouts and/or Discontinuations 
One subject (subject -(b)(6)-) discontinued the treatment infusion due to a moderate 
allergic reaction. The subject was kept in the safety monitoring program to the end of the 
observation period. 
 
 
 
 
 

6.1.11.5 Exploratory and Post Hoc Analyses 
None. 
 
 
 
 
 

6.1.12 Safety Analyses 

6.1.12.1 Methods 
“Safety parameters, including medical history, vital signs, physical examination, 
electrocardiogram (ECG), laboratory tests, adverse events, concomitant medications, and 
skin sensitivity testing were summarized and compared by treatment but were not 
subjected to statistical analysis. In addition, shift tables describing out of normal range 
shifts were provided for clinical laboratory results. Shift tables were also presented for 
physical examination results and coagulation parameters.” [Source: Original BLA 
125462/0; BT001-study-report-body, p. 4] 
 
To reduce the risk of serum sickness and anaphylaxis, only 5 subjects were dosed at a 
time during the first and second cohorts to allow for observation. Because acute reactions 
are expected within the first 30 minutes, subjects were spaced at 35 minutes. For indolent 
reactions like serum sickness which typically manifests in two weeks, cohorts were 
spaced by 21 days.  
 
Safety assessments and schedules were detailed in table 9:3. Definitions and criteria for 
safety reporting were given in table 9:4. [Source: Original BLA 125462/0; BT001-study-
report-body.pdf, pp. 31-32] 
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6.1.12.2 Overview of Adverse Events 
A total of 53 adverse events were reported in 18 (45%) subjects. These AEs were mild in 
47 instances and moderate in seven. There were no severe AE. Seven AE were probably 
treatment-related and 21 possibly related. No differences were seen between doses of one 
vs. two vials of NP-018. The most frequent AEs were headaches and somnolence, which 
are typical and expected. 
 
“There were no substantial safety issues and no serious or severe adverse events occurred 
during this study. One subject (Subject 1) was withdrawn due to adverse events resulting 
from a moderate allergic reaction. The most frequently reported adverse events were mild 
and moderate headache and mild somnolence. The remaining adverse events occurred in 
less than 10% of subjects. These adverse events were reported as mild or moderate in 
severity and most were resolved without concomitant therapy. […] Drug-related AEs 
included headache, dysphagia, flatulence, nausea, throat irritation, feeling cold, pain, 
pyrexia, swelling, pharyngolaryngeal pain, hyperhydrosis, pruritus, pruritus generalized, 
skin disorder and urticaria.” [Source: Original BLA 125462/0; BT001-study-report-body, 
pp. 4-5 and summary-clin-safety.pdf, pp. 8-9] Further details for the one withdrawal are 
given in §6.1.12.7. 
 
The only laboratory change noted by the Data Safety Monitoring Board was a drop in 
hemoglobin levels of approximately 1 g/dL from screening to the end of the study. The 
likely reason for this drop was the large volume of blood drawn during the course of the 
study. There was also a slight elevation in reticulocyte counts at Day 7 post-dosing along 
with a slight drop in hematocrit at Day 7 and 28 post-dosing. These minor changes were 
neither statistically significant nor pathological and were most likely associated with the 
volume of blood drawn during the study.” [Source: Original BLA 125462/0; BT001-
study-report-body, pp. 4-5] 
 

 
[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 53] 
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[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 54] 
 

 
[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 54] 
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[Source: Original BLA 125462/0; BT001-study-report-body.pdf, pp. 55-56] 

 

 
[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 18] 

Seven adverse events were assessed as probably treatment related. No significant increase 
in adverse events occurred with two vials over one vial, thus no dose effect for the 
adverse events was seen. 
 
The most common adverse events were headaches and somnolence as given in the 
following table. 
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 19] 

The headaches were considered likely related. The somnolence events were considered 
likely unrelated. 
 
 
 
 
 

6.1.12.3 Deaths  
There were no deaths during this trial or any part of the overall protocol. 
 
 
 
 
 

6.1.12.4 Nonfatal Serious Adverse Events  
There were no nonfatal serious adverse events during this part of the trial. 
 
 
 
 
 

6.1.12.5 Adverse Events of Special Interest (AESI)  
Development of immunogenicity against NP-018 is an adverse event of special interest. 
Subjects were tested prior to dosing and on day 28. The results are given in tables 12:5 
and 12:6. Seven subjects converted from negative to positive out of the 26 initially 
negative subjects (27%). Conversion was not dose dependent. Fourteen others were 
positive at baseline. There was no clear relationship between development of adverse 
reactions and serological status. [Source: Original BLA 125462/0; BT001-study-report-
body, pp. 60-1] 
 

 
[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 60] 

 
The breakdown of immunoglobulin subtypes developed in BT-001 is given in the 
following table. 
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[Source: Original BLA 125462/0; summary-clin-pharm.pdf, p. 37] 
All antibodies formed were IgG or IgA. No IgE antibodies were found. There was no 
dose-dependence. 
 
There were no other adverse events of special interest (AESI) recorded during this part of 
the trial. AESI for this class of product would typically include serum sickness, 
hemolysis, or thrombosis. 
 
 
 
 
 

6.1.12.6 Clinical Test Results  
The only reported laboratory abnormalities in BT-001 were a drop in hemoglobin of ≤ 1 
g/dL, decrease in hematocrit, and slight rise in reticulocyte count at day 7, likely caused 
by the number of blood samples. No significant drops in individual subjects were 
reported. 

 
[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 36] 
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 37] 
 

 
[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 38] 

 
Thus, no significant areas of concern were identified in the laboratory data. 
 
No substantial abnormalities in vital signs or physical findings were reported. 
 
 
 
 
 

6.1.12.7 Dropouts and/or Discontinuations 
One subject discontinued because of a significant moderate allergic reaction. Urticaria 
and skin nodularity and swelling occurred 52 minutes into an infusion. Other symptoms 
included headache, body aches, hot feeling, pyrexia, and pharyngolaryngeal pain. Though 
he was treated with epinephrine, the reaction was still considered moderate. Some 
practitioners will treat with epinephrine before a reaction progresses too far. The clinical 
course in this subject had they been managed without epinephrine and with other 
measures cannot be known. Skin testing was negative at screening and immunogenicity 
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testing was negative before and after dosing. [Source: Original BLA 125462/0; summary-
clin-safety.pdf, p. 31] 
 

6.2 Trial #2  
Botulism Antitoxin effects on paralysis induced by Type A and Type B Botulinum 
Neurotoxins in the Extensor Digitorum Brevis Muscle 
 

6.2.1 Objectives (Primary, Secondary, etc) 

• Primary objectives: 
o To evaluate the efficacy of the licensed botulism antitoxin bivalent 

(equine) types A and B (Aventis Pasteur) in preventing paralysis of the 
extensor digitorum brevis (EDB) muscle in the EDB model of paralysis in 
healthy subjects versus placebo following BOTOX® or MYOBLOC® 
administration 

o To validate the extensor digitorum brevis muscle model for this purpose in 
preparation for use in stage B of this development program 

• Secondary objective: The secondary objective of this study was to evaluate the 
safety of Botulism Antitoxin types in healthy subjects. 

• Sample size calculations for stage B will be based on Stage A analysis 
[Source: adapted from - Original BLA 125462/0; bt-002-stage-a-study-report--section-1-
15-.pdf, p. 2-3] 
 

6.2.2 Design Overview  

BT-002-A is a phase 1b/2a, single center, randomized, double blind, dual arm, parallel, 
clinical trial. The design is as an exploratory pharmacodynamic study in a preventive, 
pre-exposure model. Subject participation length of 28 days was chosen because most 
adverse reactions to botulinum toxin injected into the EDB muscle occur within a week. 
Adverse reactions are not related typically to the length of EDB paralysis, which can vary 
widely.  
 
 
 
 

 

6.2.3 Population  

The target population for this marketing application is the group of symptomatic subjects 
with proven or suspected botulism. The target population for the application will be 
getting NP-018 after they have already been exposed to toxin and are symptomatic.  
 

• Inclusion criteria 
o Male or female 
o Age 18-55 years 
o Body-mass index 19-30 
o Normal, healthy by medical history, physical exam, electrocardiogram, 

nerve conduction studies, laboratory tests of renal, liver, and 
hematological functions 
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o Adequate contraception for female subjects (two forms or at physician’s 
discretion) or FSH over 40 mIU/mL for postmenopausal women 

o Signed informed consent 
• Exclusion criteria 

o Previously injected with BOTOX®, BOTOX® COSMETIC, or 
MYOBLOC® 

o Medical history that might interfere with nerve conduction studies 
o Positive skin test for botulinum antitoxin 
o Conditions associated with other neuromuscular diseases including 

multiple sclerosis, motor neuron disease, or radiculopathy 
o Abnormal nerve conduction studies at screening 
o Previous botulinum injection 
o Known botulinum infection 
o Allergies to horses, horse serum, horse products, albumin, latex, rubber, 

plastic, food (moderate-severe), environmental requiring 
immunosuppression 

o Asthma 
o Current infection or tattoo around the foot area 
o Suspected or known diabetes, coagulopathy, vasculities 
o Heavy tobacco or alcohol abuse 
o HIV infection or hepatitis 
o Any investigational product within 30 days 

[Source: adapted from - Original BLA 125462/0; bt-002-stage-a-study-report--section-1-
15-.pdf, p. 22-23] 
 

6.2.4 Study Treatments or Agents Mandated by the Protocol 

Subjects were randomized 1:1 to active:placebo. The active agent (test article, subject 
drug) was Botulism antitoxin bivalent (equine) types A and B (Aventis Pasteur) given as 
a single intravenous infusion one day prior to administration of the challenge toxins. 
Placebo was 0.9% saline solution similarly given as a single infusion. The challenge 
toxin agents were FDA approved botulinum toxins: Botulinum toxin type A (Botox, 
Allergan, Inc.) or Botulinum toxin type B (Myobloc, Elan Pharmaceuticals, Inc.). See the 
section below for specific directions for use. The toxins were administered one day after 
administration of test article antitoxin. 
 
A single dose of Botulism antitoxin bivalent (equine) types A and B (Aventis Pasteur) 
has the following levels: 7500 U anti-A, 5500 U anti-B. Lot number C1810AA was used 
in the study.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-
15-.pdf, p. 3] 
 
 
 
 
 

6.2.5 Directions for Use 

The IM injections of botulinum toxins A and B were made into the extensor digitorum 
brevis muscles of left and right feet, respectively. Based on prior studies of dose-response 
to botulinum toxins A and B in human foot muscles, doses of 5 U of toxin A and 250 U 
of toxin B were chosen. Due to investigator miscalculation, 500 U of toxin B were 
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administered in BT-001 stage A. Dilutions for administration were 1 vial of study product 
diluted 1:10 in saline and given by slow IV infusion over approximately 82 minutes. 
[Sources: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 3-
4] 
 
On Day 0 of the study, subjects were IV infused with either Botulism Antitoxin Bivalent 
(Equine) Types A and B or placebo at an infusion rate of 0.5 mL/min for the first 30 
minutes. If no infusion safety concerns were evident, the infusion rate was increased to 1 
mL/min for the next 30 min. If the IV infusions continued to be well tolerated after 60 
min., the infusion rate was increased to 2.0 mL/min for the remainder of the infusion. 
[Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 24] 
 
 
 
 
 

6.2.6 Sites and Centers 

This is a single site study performed at: 
R. Richard Sloop, MD 
307S 12th Ave. #16 
Yakima, WA, USA, 98902 

The investigator is Dr. Richard Sloop, MD. [Source: Original BLA 125462/0; bt-002-
stage-a-study-report--section-1-15-.pdf, p. 2] 
 

6.2.7 Surveillance/Monitoring 

Subjects were followed for 28 days after the administration of the test articles. 
 
“--------(b)(4)-------- reviewed the protocol, informed consent form (ICF), and supporting 
study documents prior to the conduct of the clinical trial. The study was initiated only 
after written approval from -(b)(4)-- was obtained. Further information including IRB 
address and chair are included”. “This study was conducted in accordance with the 
clinical research guidelines established by the basic principles defined in the US 21 CFR 
Part 50, 54, 56 and 312, US 45 CFR Part 46, and the principles enunciated in the latest 
version of The Declaration of Helsinki and the ICH Harmonized Tripartite Guideline for 
Good Clinical Practice (ICH E6).” [Source: Original BLA 125462/0; bt-002-stage-a-
study-report--section-1-15-.pdf, p. 13] 
 
 
 
 
 

6.2.8 Endpoints and Criteria for Study Success  

The primary instrument in this study was determination of the neutralization of injected 
botulinum toxin as assessed by percent residual muscle function. The muscle function is 
based on the percent preservation of the extensor digitorum brevis compound muscle 
action potential (CMAP) M-wave amplitude or area. Amplitude was the primary 
endpoint, area was the secondary. [Source: Original BLA 125462/0; bt-002-stage-a-
study-report--section-1-15-.pdf, p. 30] Bilateral peroneal motor nerve conduction studies 
were performed to elicit response. [Source: Original BLA 125462/0; bt-002-stage-a-
study-report--section-1-15-.pdf, p. 3] 
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Post-treatment percentage of residual muscle function was compared to baseline nerve 
conduction studies. See statistical measures in §6.2.9 below. 
 
Safety was assessed with review of clinical laboratory results, reported adverse events, 
vital signs, physical examinations, and electrocardiograms. Adverse events were coded 
using the MedDRA coding dictionary.  
 
 
 
 
 

6.2.9 Statistical Considerations & Statistical Analysis Plan 

For efficacy, “Summary statistics, including the mean, median, standard deviation, 
minimum, maximum and coefficient of variation [are] calculated for the percent muscle 
function using both the M wave amplitude and area.” [Source: Original BLA 125462/0; 
bt-002-stage-a-study-report--section-1-15-.pdf, p. 5] All summary statistics are presented 
by treatment arm, botulism toxin type and study visit. [Source: Original BLA 125462/0; 
bt-002-stage-a-study-report--section-1-15-.pdf, p. 30-31] 
 
“Treatment effect over time was evaluated using an exploratory repeated-measures 
analysis of variance (ANOVA) model that fitted to the percent muscle function (CMAP 
M wave amplitude and area) following exposure to BOTOX® (Botulism toxin Type A) 
and MYOBLOC® (Botulism toxin Type B) separately. Whereas the treatment and time 
effects were considered fixed effects, subject effects were considered as a random effects. 
All the fixed and interaction effects in the ANOVA model were tested separately at an 
alpha level of 0.05. This analysis was performed separately for each of the percent 
muscle function endpoints (amplitude and area). An overall graph of the percent muscle 
function over time was created for each percent muscle function endpoint (amplitude and 
area) with a separate curve for each treatment group and each toxin type.” [Source: 
Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 32] 
 
“A longitudinal analysis of variance (ANOVA) model was fitted to the percent muscle 
function of the EDB muscle. Treatment arm and visit were included in the model. The 
effect of treatment group, visit and visit by treatment interaction were tested at an alpha 
level of 0.05. This analysis was performed for both of the percent muscle function 
endpoints (amplitude and area).” [Source: Original BLA 125462/0; bt-002-stage-a-study-
report--section-1-15-.pdf, p. 5] 
 
For safety, the incidence, intensity, and relationship of events to treatment were evaluated 
through the use of frequency tables. Summary statistics for laboratory tests and vital signs 
over time are provided. Count and percentages were provided for categorical variables. 
For abnormal laboratory values, shift tables and incidence are provided. 
 
“A sample size of 36 subjects (n=10 in Stage A and n=16 in Stage B) was originally 
selected for this pilot study to provide adequate database for evaluation of the human 
model of neutralization of Botulinum toxin by antitoxin. The original sample size for this 
study was not based on formal size and power calculations. Data collected on an initial 
ten subjects enrolled in Stage A of this study will be used as a proof of concept for Stage 
B.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 
32] 
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No multiplicity adjustments were made or considered necessary by the investigators. 
Missing data were considered missing; no imputation methods were used.  
 

6.2.10 Study Population and Disposition 

6.2.10.1 Populations Enrolled/Analyzed 
A total of 10 subjects were enrolled in this protocol. All ten subjects completed the trial. 
All subjects were included in the safety and efficacy profile. Since the intent-to-treat 
population was all the randomized subjects, there is no bias here.  
 
6.2.10.1.1 Demographics 
Age range was 18-44 years, mean 33 years, median 35 years. Eight were Caucasian. One 
was Hispanic. Three female and two males were enrolled in both arms. [Source: Original 
BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 35-36] 
 
 
 
 

 
6.2.10.1.2 Medical/Behavioral Characterization of the Enrolled Population 
 
 
 
 

Normal subjects were enrolled for this trial. 
 
6.2.10.1.3 Subject Disposition 
Thirteen subjects were screened. Two were excluded because of peroneal nerve 
conduction abnormalities. One person was saved as a replacement subject. [Source: 
Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 33]  
 
All ten subjects completed the trial. All subjects were included in the safety and efficacy 
profile. 
 
 
 
 
 

6.2.11 Efficacy Analyses 

6.2.11.1 Analyses of Primary Endpoint(s) 
Calculation of the change in muscle function was done with the formula: 

 
“where the subscript i refers to the study visit and CMAP is the arithmetic mean of 
maximum CMAP M wave amplitudes of three consequent readings for that visit. The 
mean baseline CMAP is the average of amplitudes from the three baseline assessments 
(screening, Day 0 prior to Botulism antitoxin administration and Day 1 prior to 
BOTOX®) (Botulism toxin Type A) or MYOBLOC® (Botulism toxin Type B) 
administration. […] For the calculation of primary endpoint, CMAPi from one foot will 
be divided by the mean of baseline CMAP of the same foot.” [Source: Original BLA 
125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 30] 
 
“Botulism Antitoxin Bivalent (Equine) Types A and B (Aventis Pasteur) (treatment arm)  
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protected subjects from a decrease in muscle function following exposure to Botulism 
toxins A and B (BOTOX® and MYOBLOC®). Subjects receiving placebo demonstrated 
a loss of greater than 50% muscle function within 3 days of exposure to both Botulism 
toxins. In the treatment arm, muscle function was stable over time, indicating that the 
antitoxin is effective in preventing muscle paralysis for up to 28 days following exposure 
to both Botulism toxins. By longitudinal analysis of variance model, there is a significant 
decrease of percent muscle function of EDB muscle in the placebo arm as compared to 
the treatment arm over time (pvalue <0.05) for treatment effect.” [Source: Original BLA 
125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 6] 
 
 
 
 
 

6.2.11.2 Analyses of Secondary Endpoints  
“Stage A results validated the EDB model of muscle paralysis as proof of concept for 
stage B of this study. […] Based on these results, the EDB model can be used to evaluate 
the ability of the investigational Botulism Antitoxin Heptavalent (Equine) Types A-G 
(Cangene Corporation) to neutralise Botulism toxins in Stage B.” [Source: Original BLA 
125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 6, 50] 
 
 
 
 
 

6.2.11.3 Subpopulation Analyses 
Not performed. 
 
 
 
 
 

6.2.11.4 Dropouts and/or Discontinuations 
None. 
 
 
 
 
 

6.2.11.5 Exploratory and Post Hoc Analyses 
None. 
 
 
 
 
 

6.2.12 Safety Analyses 

6.2.12.1 Methods 
Safety assessments were made per the study assessment schedule given in tables 9.2 and 
9.3. Safety was assessed with review of clinical laboratory results, reported adverse 
events, vital signs, physical examinations, and electrocardiograms. Adverse events were 
coded using the MedDRA coding dictionary. Definitions of seriousness, severity, and 
relatedness were given in table 9.4. 
 
 
 
 
 

6.2.12.2 Overview of Adverse Events 
No notable differences in the number of AEs or laboratory abnormalities were reported 
between the treatment and placebo arms. “The vital signs were consistent within each 
group and there were no treatment related effects. Physical exam findings were typically 
unchanged over the course of the study. […] All mean serum chemistry, hematology and 
urinalysis values were within normal ranges, and mean changes from baseline were 
unremarkable. […] Some laboratory findings were found to be out-of-range but were 
judged as not being clinically significant by the investigator. […] All adverse events were 
resolved by the end of the trial. […] Therefore, it can be concluded that Botulism 
Antitoxin Bivalent (Equine) Types A and B (Aventis Pasteur) is safe for use in the 
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prevention of Botulism intoxication in healthy subjects.” Glucose levels might have been 
influenced by meals. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--
section-1-15-.pdf, pp. 6, 28, 49-50] 
 
A total of 11 AEs were reported by seven subjects. For active treatment, three subjects 
reported six AE. For placebo, four subjects reported four AE. All adverse events were 
mild or moderate. Only one adverse event was determined to be related to active test 
product. The most frequent AEs were insomnia and extremity pain. Three of 10 (30%) 
reported insomnia and one reported pain in two extremities. Two other subjects reported 
burning or spasm with their feet. The symptoms were presumably from the test 
procedures. It is not clear why only some reported the adverse events since all underwent 
the same procedures. Insomnia was more common with placebo. The pain was more 
common in active treated subjects, though the numbers are very small, typically just one 
event in the group. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--
section-1-15-.pdf, p. 46] 
 
 
 
 
 

6.2.12.3 Deaths  
There were no deaths in this trial. 
 
 
 
 
 

6.2.12.4 Nonfatal Serious Adverse Events  
There were no nonfatal serious adverse reactions in this trial. 
 
 
 
 
 

6.2.12.5 Adverse Events of Special Interest (AESI)  
Blood samples were drawn for anti-Botulism Antitoxin reactivity from all ten study 
subjects on Day 0 (3 hours prior to Botulism Antitoxin administration), as well as on Day 
28 (End of Study visit). Anti-Botulism Antitoxin reactivity was measured using an 
immunogenicity assay developed by Cangene Corporation.” [Source: Original BLA 
125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 17, 49] 
 
The following table shows the results of the testing. 

 
[Source: Original BLA 125462/0; summary-clin-pharm.pdf, p. 38] 

One subject in the placebo group was positive at baseline and day 28. All NP-018 
subjects were negative at screening but three (60%) turned positive for IgG by day 28. No 
subjects developed IgM, IgE, or IgA antibodies. 
 
Drug-drug and drug-disease interactions were not assessed. 
 
 
 
 
 

6.2.12.6 Clinical Test Results  
Line item review is still ongoing at the time of this mid-cycle memo. Overall reporting is 
given as follows. “Post-dose laboratory deviations from normal ranges are noted in the 
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individual subject data listings. Most out-of range laboratory findings captured were 
judged as not being clinically significant for this study by the investigator. […] All mean 
serum chemistry, hematology and urinalysis values were within normal ranges, and mean 
changes from baseline were unremarkable. […] Few subjects had out of range serum 
chemistry, hematology and urinalysis values over the duration of the study (Table 14:10 
and Table 14:11). Glucose levels measured during the course of the study contributed to 
most of the out-of range laboratory findings. This can be likely attributed to subjects 
having a meal prior to study visits. All of the out-of range-values were considered by the 
investigator to have little clinical significance for this study.” [Source: Original BLA 
125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 48-49] 
 
 
 
 
 

6.2.12.7 Dropouts and/or Discontinuations 
None. 
 
6.2.12.8 Protocol Deviations 
The unblinded pharmacy assistant aided in selection infusion rates for product and 
placebo. It is unclear to what extent this has biased the results. An information request 
was generated. 
 
 
 
 

 

6.3 Trial #3  
BT-002 Stage B: Botulism Antitoxin effects on paralysis induced by Type A and Type B 
Botulinum toxins in the Extensor Digitorum Brevis Muscle 
 

6.3.1 Objectives (Primary, Secondary, etc) 

• Primary objective: To assess the ability of Botulism Antitoxin Heptavalent 
(Equine) Types A-G (Cangene Corporation) in neutralizing botulinum toxins 
Types A and B (BOTOX® and MYOBLOC®, respectively) in the extensor 
digitorum brevis muscle (EDB) muscle model in healthy subjects versus placebo 

• Secondary objective: To evaluate the safety of botulism antitoxin subtypes A-G in 
healthy subjects compared with placebo and with previously available licensed 
antitoxin A and B (Sanofi-Aventis-Pasteur) 
[Source: adapted from - Original BLA 125462/0; bt-002-stage-b-final-report, p. 2] 

 

6.3.2 Design Overview  

BT-002-B is a phase 1b/2a, single center, randomized, double blind, dual arm, parallel, 
clinical trial. The design is as an exploratory pharmacodynamic study in a preventive, 
pre-exposure model. Subject participation length of 28 days was chosen because most 
adverse reactions to botulinum toxin injected into the EDB muscle occur within a week. 
Adverse reactions are not related typically to the length of EDB paralysis, which can vary 
widely. Full recovery after MYOBLOC injection was within 11 weeks and after BOTOX 
injection was over 57 weeks in other studies.  [Source: Original BLA 125462/0; bt-002-
stage-b-final-report, p. 22] 
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6.3.3 Population  

The target population for this marketing application is the group of symptomatic patients 
with proven or suspected botulism. The target population for the application will be 
getting NP-018 after they have already been exposed to toxin and are symptomatic.  
 
The subjects studied in this clinical trial are normal volunteers, none of whom are 
symptomatic or have been exposed to toxin before administration of NP-018. It is 
unproven that they are similar enough to the target population to allow generalization, 
which has lead to the animal rule decision. 
 

• Inclusion criteria 
o Male or female 
o Age 18-55 years 
o Body-mass index 19-30 
o Normal, healthy by medical history, physical exam, electrocardiogram, 

nerve conduction studies, laboratory tests of renal, liver, and 
hematological functions 

o Adequate contraception for female subjects (two forms or at physician’s 
discretion) or FSH over 40 mIU/mL for postmenopausal women 

o Signed informed consent 
• Exclusion criteria 

o Medical history that might interfere with nerve conduction studies 
o Positive skin test for botulinum antitoxin 
o Any clinically significant abnormality on screening laboratory tests 
o Conditions associated with other neuromuscular diseases including 

multiple sclerosis, motor neuron disease, or radiculopathy 
o Abnormal nerve conduction studies at screening 
o The presence of identifiable anomalous innervation of EDB muscle (on 

either side) 
o Previous botulinum injection 
o Known botulinum infection 
o Allergies to horses, horse serum, horse products, albumin, latex, rubber, 

plastic, food (moderate-severe), environmental requiring 
immunosuppression 

o Asthma 
o Suspected or known diabetes, coagulopathy, vasculities 
o Heavy tobacco or alcohol abuse 
o HIV infection or hepatitis 
o Any investigational product within 30 days 
[Source: adapted from - Original BLA 125462/0; bt-002-stage-b-final-report, 
p. 23-25] 
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6.3.4 Study Treatments or Agents Mandated by the Protocol 

Subjects were randomized 8:5 to active:placebo. The active agent (test article, subject 
drug) was Botulism antitoxin heptavalent (equine) types A-G (NP-018, Cangene 
Corporation) given as a single intravenous infusion one day prior to administration of the 
challenge toxins. Placebo was 0.9% saline solution similarly given as a single infusion. 
The challenge toxin agents were FDA approved botulinum toxins: Botulinum toxin type 
A (Botox) or Botulinum toxin type B (Myobloc). See the section below for specific 
directions for use. The toxins were administered one day after administration of test 
article. 
 
A single dose of NP-018 has “the following nominal levels: 7500 U anti-A, 5500 U anti-
B, 5000 U anti-C, 1000 U anti-D, 8500 U anti-E, 5000 U anti-F and 1000 U anti-G (one 
18.51 mL vial of Botulism Antitoxin Heptavalent (Equine) Types A-G diluted 1:10 with 
saline). Lot number 10805139 was used in the study.” [Source: Original BLA 125462/0; 
bt-002-stage-b-final-report, pp. 3] 
 

6.3.5 Directions for Use 

The IM injections of botulinum toxins A and B were made into the extensor digitorum 
brevis muscles of left and right feet, respectively. Based on prior studies of dose-response 
to botulinum toxins A and B in human foot muscles, doses of 5 U of toxin A and 250 U 
of toxin B were chosen. Due to investigator miscalculation, 500 U of toxin B were 
actually administered in BT-001 stage A. Therefore, 500 U of toxin B were given in stage 
B. Dilutions for administration were 1 vial of study product diluted 1:10 in saline and 
given by slow IV infusion over approximately 150 minutes. [Source: Original BLA 
125462/0; bt-002-stage-b-final-report, pp. 3-4] 
 
On Day 0 of the study, subjects were IV infused with either Botulism Antitoxin 
Heptavalent (Equine) Type A-G (Cangene Corporation) or placebo at an infusion rate of 
0.5 mL/min for the first 30 minutes. If no infusion safety concerns were evident, the 
infusion rate was increased to 1 mL/min for the next 30 min. If the IV infusions 
continued to be well tolerated after 60 min., the infusion rate was increased to 2.0 
mL/min for the remainder of the infusion. [Source: Original BLA 125462/0; bt-002-
stage-b-final-report, p. 26] 
 

6.3.6 Sites and Centers 

This is a single site study performed at: 
Loma Linda University 
11370 Anderson Street 
Loma Linda, CA 92354, USA 

The investigator is Gordon Peterson, MD. [Source: Original BLA 125462/0; bt-002-
stage-b-final-report, p. 2] 
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6.3.7 Surveillance/Monitoring 

“The Loma Linda University (LLU) Institutional Review Board (IRB) reviewed the 
protocol submitted for Stage B of the clinical study BT-002, the informed consent form 
(ICF), as well as all supporting study documents prior to the conduct of the clinical trial. 
IRB Contact information, written information for subjects and a copy of the ICF is 
provided […] This study was conducted and monitored in compliance with and 
International Conference on Harmonization of Technical Requirements for Registration 
of Pharmaceuticals for Human Use (ICH) E6 Good Clinical Practices (GCP): 
Consolidated Guidelines. […] This study was conducted in accordance with the clinical 
research guidelines established by the basic principles defined in the US 21 CFR Part 50, 
54, 56 and 312, US 45 CFR Part 46, and the principles enunciated in the latest version of 
The Declaration of Helsinki and the ICH Harmonized Tripartite Guideline for Good 
Clinical Practice (ICH E6).” [Source: Original BLA 125462/0; bt-002-stage-b-final-
report, p. 13]  
 
Subjects were followed for 28 days after the administration of NP-018. 
 
 
 
 
 

Monitoring included immunogenicity testing. Blood for anti-botulism antitoxin reactivity 
from all 26 subjects was drawn on days 0 and 28. Reactivity was measured using a 
botulism antitoxin (BAT) immunogenicity assay developed by Cangene Corp.  
 
Safety was monitored via examination of AEs, laboratory results, physical examinations, 
vital signs, and electrocardiograms. 

 

6.3.8 Endpoints and Criteria for Study Success  

The primary instrument in this study was determination of the neutralization of injected 
botulinum toxin as assessed by percent residual muscle function. The muscle function is 
based on the percent preservation of the extensor digitorum brevis compound muscle 
action potential (CMAP) M-wave amplitude or area. Bilateral peroneal motor nerve 
conduction studies were performed to elicit response. [Source: Original BLA 125462/0; 
bt-002-stage-b-final-report, p. 3] 
 
Post-treatment percentage of residual muscle function was compared to baseline nerve 
conduction studies. See statistical measures in §6.3.9 below. 
 
Safety was assessed with review of clinical laboratory results, reported adverse events, 
vital signs, physical examinations, and electrocardiograms. Adverse events were coded 
using the MedDRA coding dictionary. 
 

6.3.9 Statistical Considerations & Statistical Analysis Plan 

For efficacy, “Summary statistics, including the mean, median, standard deviation, 
minimum, maximum and coefficient of variation [are] calculated for the percent muscle 
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function using both the M wave amplitude and area.” [Source: Original BLA 125462/0; 
bt-002-stage-b-final-report, p. 5]  
 
“Treatment effect over time was evaluated using an exploratory repeated-measures 
analysis of variance (ANOVA) model that was fitted to the percent muscle function 
(preservation of the EDB CMAP M wave amplitude and area, with a reference electrode 
at either the standard or inactive location) following exposure to BOTOX® (Botulinum 
toxin Type A) and MYOBLOC® (Botulinum toxin Type B) separately. Whereas the 
treatment and time effects were considered fixed effects, subject effects were considered 
as random effects. All the fixed and interaction effects in the ANOVA model were tested 
separately at an alpha level of 0.05. This analysis was performed separately for each of 
the percent muscle function endpoints (amplitude and area). An overall graph of the 
percent muscle function over time was created for each percent muscle function endpoint 
with a separate curve for each treatment group and each toxin type.” [Source: Original 
BLA 125462/0; bt-002-stage-b-final-report, p. 37] 
 
“A longitudinal analysis of variance (ANOVA) model was fitted to the percent muscle 
function of the EDB muscle. Treatment arm and visit were included in the model. The 
effect of treatment group, visit and visit by treatment interaction were tested at an alpha 
level of 0.05. This analysis was performed for both of the percent muscle function 
endpoints (amplitude and area).” [Source: Original BLA 125462/0; bt-002-stage-b-final-
report, p. 5] 
 
For safety, the incidence, intensity, and relationship of events to treatment were evaluated 
through the use of frequency tables. Summary statistics for laboratory tests and vital signs 
over time are provided. For abnormal laboratory values, shift tables and incidence are 
provided. 
 
“All endpoint calculations and statistical analyses were performed at Cangene 
Corporation in compliance with SOPs and the Statistical Analysis Plan (SAP) for Stage B 
of BT-002. […] Reported results were internally peer reviewed and all data tables are 
audited for accuracy.” [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 
36] 
 
“The original sample size of 26 subjects in Stage B was selected in order to provide an  
adequate database for the assessment of Cangene’s Botulism Antitoxin Heptavalent 
(Equine) Types A-G to neutralize the Botulinum toxins Type A and B in the human EDB 
muscle model. […] Percent muscle function of the EDB muscle following exposure to 
BOTOX® and MYOBLOC® after treatment with Botulism Antitoxin Heptavalent 
(Equine) Types A-G or placebo serve as co-primary endpoints for Stage B. Stage B is a 
repeated measure design similar to Stage A, in which each subject is measured 6 times 
post-baseline for the primary endpoints. In Stage A, the effect size observed following 
exposure to MYOBLOC® was smaller than the one observed with BOTOX®. To be 
conservative, the sample size for Stage B is justified based on CMAP M wave amplitudes 
observed in the Stage A following MYOBLOC® administration. Further sample size 
calculations for Stage B were based on the assumption that Botulism Antitoxin 
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Heptavalent (Equine) Types A-G (Cangene Corporation) will be equally effective in 
neutralizing Botulinum toxin Types A (BOTOX®) and B (MYOBLOC®) as Botulism 
Antitoxin Bivalent (Equine) Type A and B (data from Stage A). From the data collected 
in Stage A of this study, the mean and variance-covariance matrix of the EDB CMAP M 
wave amplitudes following exposure to Botulinum toxins Types A (BOTOX®) and B 
(MYOBLOC®) over time were calculated. Results are shown in tables 9:5 and 9:6.” 
[Source: Adapted from- Original BLA 125462/0; bt-002-stage-b-final-report, p. 38] 
 
No multiplicity adjustments were made or considered necessary by the investigators. 
There were no adjustments for covariates made during this study. Missing data were 
considered missing; no imputation methods were used. 
 
 
 

•  
 

6.3.10 Study Population and Disposition 

6.3.10.1 Populations Enrolled/Analyzed 
A total of 26 subjects were enrolled in this protocol. Of the 26, 25 subjects completed the 
trial. All 26 subjects were included in the safety profile. The remaining 25 subjects were 
included in the efficacy analysis. All subjects were skin tested for sensitivity to equine 
product. It is not clear that such testing would be performed in the acute clinically setting, 
either universally or sporadically. The exclusion of subjects who test positively 
potentially introduces bias into the sample. 
 
6.3.10.1.1 Demographics 
Age range was 19-48 years, mean 28 years, median 25 years. Race was Caucasian in 
96%, with 62% non-Hispanic and 39% Hispanic. Thirteen males and thirteen females 
were randomized, with 8 males and 8 females in the active arm and 5 each in the placebo 
arm. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, pp. 40-44] 
 
 
 
 

 
6.3.10.1.2 Medical/Behavioral Characterization of the Enrolled Population 
Normal subjects were enrolled for this trial. 
 
 
 
 

 
6.3.10.1.3 Subject Disposition 
A total of 45 subjects were screened. From the 45 originally screened, 26 subjects were 
chosen. Fourteen were not included because they did not meet the criteria including 
medical history and peroneal nerve conduction abnormalities as shown in report appendix 
16.2.5.2. Five were excluded for administrative reasons. [Source: Original BLA 
125462/0; bt-002-stage-b-final-report, pp. 39-40] 
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[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 41] 
 
 
 
 

 

6.3.11 Efficacy Analyses 

6.3.11.1 Analyses of Primary Endpoint(s) 
Calculation of the change in muscle function was done with the formula: 

 
where the subscript i refers to the study visit and CMAP is the maximum CMAP M wave 
amplitude. “The mean baseline CMAP is the average of amplitudes for Baseline NCS #1 
which was measured during the Screening visit and Baseline NCS #2 which was 
measured within 7 days prior to infusion of the study drug on Day 0. […] For the 
calculation of primary endpoint, CMAPi from each foot will be divided by the mean of 
baseline CMAP of the same foot.” [Source: Original BLA 125462/0; bt-002-stage-b-
final-report, pp. 34-5] The method as described is slightly different from stage A, but the 
difference is not considered significant in the context of this evaluation. 
  



Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page 43 

“Botulism Antitoxin Heptavalent (Equine) Types A-G (Cangene) (treatment arm) 
prevented subjects from a decrease in muscle function following exposure to Botulism 
toxin Types A and B (BOTOX® and MYOBLOC®, respectively). Subjects receiving 
placebo demonstrated a loss of greater than 50% muscle function within 3 days of 
exposure to both Botulism toxin types. In the treatment arm, muscle function was stable 
over time, indicating that the antitoxin is effective in preserving muscle function for up to 
28 days following exposure to both Botulism toxin types. By longitudinal analysis of 
variance model, there is a significant decrease of percent muscle function of EDB muscle 
in the placebo arm as compared to the treatment arm over time (p-value <0.05). […] In 
Stage B of the study, subjects given Botulism Antitoxin Heptavalent (Equine) Types A-G  
prior to exposure to Botulism toxins A and B (BOTOX® and MYOBLOC®, respectively)  
presented with little to no loss of percent muscle function in the EDB muscles of both 
feet over the 28 day study period. These results were observed for both 
pharmacodynamic endpoints: percent muscle function based on the preservation of the 
EDB muscle CMAP M wave amplitude […] In this study the investigational product 
Botulism Antitoxin Heptavalent (Equine) Types A-G manufactured by Cangene 
Corporation demonstrated comparable results in its ability to neutralise Botulinum toxins 
Types A and B and preserve muscle function (preventing muscle paralysis) as the 
currently licensed Botulism Antitoxin Bivalent (Equine) from Aventis Pasteur.”. [Source: 
Original BLA 125462/0; bt-002-stage-b-final-report, pp. 5, 55] 
 
 
 
 

 
6.3.11.2 Analyses of Secondary Endpoints  
Secondary endpoints for stage B include: 

1. “The percent muscle function following exposure to Botulinum toxins Type A 
(BOTOX®) and Type B (MYOBLOC®) after administration of either Botulism 
Antitoxin Heptavalent (Equine) Types A-G or placebo based on the preservation 
of the CMAP area recorded from EDB with the reference electrode in the 
‘standard’ location. 

2. The percent muscle function following exposure to Botulinum toxins Type A 
(BOTOX®) and Type B (MYOBLOC®) after administration of either Botulism 
Antitoxin Heptavalent (Equine) Types A-G or placebo based on the preservation 
of the CMAP amplitude recorded from EDB with the reference electrode in an 
‘inactive’ location. 

3. The percent muscle function following exposure to Botulinum toxins Type A 
(BOTOX®) and Type B (MYOBLOC®) after administration of either Botulism 
Antitoxin Heptavalent (Equine) Types A-G or placebo based on the preservation 
of the CMAP area recorded from EDB with the reference electrode in an 
‘inactive’ location.” 
[Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 35] 

The review of these secondary endpoints is ongoing. 
 
 
 
 

 
6.3.11.3 Subpopulation Analyses 
Not performed. 
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6.3.11.4 Dropouts and/or Discontinuations 
One subject discontinued treatment because of an acute urticarial allergic adverse 
reaction. 
 
 
 
 

 
6.3.11.5 Exploratory and Post Hoc Analyses 
 
 
 
 
 

6.3.12 Safety Analyses 

6.3.12.1 Methods 
Safety assessments were made per the study assessment schedule given in tables 9.3 and 
9.4. Safety was assessed with review of clinical laboratory results, reported adverse 
events, vital signs, physical examinations, and electrocardiograms. Adverse events were 
coded using the MedDRA coding dictionary. 
 
“All AE information including the onset and resolution dates, seriousness, intensity,  
relationship to Botulism Antitoxin Heptavalent (Equine) Types A-G, (Cangene 
Corporation), BOTOX® (Botulinum toxin Type A) and MYOBLOC® (Botulinum toxin 
Type B), the action taken, outcome and corrective therapy were captured by the 
investigator in a subjects’ source documentation and CRF.” [Source: Original BLA 
125462/0; bt-002-stage-b-final-report, p. 30] 
 
 
 
 
 

6.3.12.2 Overview of Adverse Events 
No notable differences in the number of AEs or laboratory abnormalities were reported 
by the Applicant between the treatment and placebo arms. There were increases in some 
moderate and severe adverse events as discussed below, but these were reported as 
unrelated to NP-018. Some laboratory findings were found to be out-of-range but were 
judged as not being clinically significant by the investigator. However, one subject 
developed AEs from a moderate allergic reaction related to study drug administration 
including urticaria, elevated body temperature and chest discomfort within 5 min. of the 
start of the infusion. Elevated fibrinogen levels post-infusion were also detected in this 
subject. This subject required two rounds of intravenous benedryl and steroids. He later 
developed lymphadenopathy which likely was mild serum sickness. This was self-
limited. This subject tested negative for skin sensitivity prior to the infusion and for 
immunogenicity on day 28. 
 
A total of 81 AEs were reported by 24 subjects. For treatment with NP-018, 14 subjects 
reported 50 AEs. For placebo, ten of ten subjects reported 31 AEs. Mild, moderate, or 
severe events were reported in 66, 8, and 7 events, respectively. No serious adverse 
events were reported. Four adverse events were determined to be related to active test 
product. All the four events were in the same subject during the same event and are really 
one event, discussed in the prior paragraph. Moderate events include urticaria, rash, 
conjunctivitis, pyrexia, burns, somnolence, panic, and dysmenorrhea. “The most 
frequently reported AEs were headache (19%), lymphadenopathy (19%), contusions 
(19%) skin lacerations (19%), and tonsillar hypertrophy (19%). All cases were assessed 
as being mild in intensity […]. Other reported AEs reported in >10% of the subjects 
include pain in extremities (12%), somnolence (15%) and upper respiratory tract 
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infections (12%).” Of the 81 AEs reported, 63 AEs were resolved by study completion. 
Of the 63 resolved AEs, two were resolved with sequelae. Eighteen AEs were on-going at 
the time of study completion. For adverse events deemed unrelated, the active arm 
reported 46 and the placebo arm reported 31. Lymphadenopathy was more common than 
the comparator, but equal to concurrent placebo so would be interpreted as environmental 
or seasonal. The number of unrelated events in the study from California could reflect a 
lifestyle effect. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, pp. 56-61] 
 
“Comparison of AEs reported for Cangene’s Botulism Antitoxin Heptavalent (Equine) 
Types A-G (Cangene) and those captured for Botulism Antitoxin Bivalent (Equine) 
Types A and B (Aventis Pasteur) reveals that Cangene’s investigational product is 
equally well tolerated as the current licensed product (Botulism Antitoxin Bivalent 
(Equine) Types A and B from Aventis Pasteur.” [Source: Adapted from Original BLA 
125462/0; bt-002-stage-b-final-report, pp. 6, 62] 
 

 
[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 58] 
 
Note in table 12:1 above that tonsillar hypertrophy occurs more often with NP-018 than 
placebo. Causality remains to be determined. Contusions occurred more often with NP-
018 than placebo. Given the lack of an obvious mechanism and biological plausibility, 
this is more likely considered unrelated. The other adverse events occurred equally 
commonly between NP-018 and placebo. 
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[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 59] 
The increase in tonsillar hypertrophy is sustained between NP-018 and comparator BAT 
AB licensed product, as is the difference between lymphadenopathy, rhabdomyolysis, 
and contusion. Given that the other event frequencies were equal to placebo, only 
tonsillar hypertrophy and contusions stand out as possibly related to NP-018. 
 

 
 
The most frequent adverse events in this clinical trial are given in the table below. 
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 20] 

The most common adverse events were contusions, tonsillar hypertrophy, 
lymphadenopathy, and lacerations, all assessed as being mild in severity. Some of the 
other events were > 10% in frequency and assessed as moderate or severe. All events 
were considered unrelated to NP-018 except for the four reported in the same subject who 
suffered a moderate allergic reaction.  
 
The full list of adverse events in BT-002B is given below.  
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, pp. 29-30] 

 
Only four adverse events in the treatment group were considered related to NP-018. All 
of these four related events were from the same episode in the same subject. This subject 
was treated with benedryl and solumedrol. The subject developed lymphadenopathy after 
ten days and this may have been a case of mild serum sickness. All other events in the 
clinical trial were considered unrelated.  
 
 
 
 
 

6.3.12.3 Deaths  
There were no deaths in this trial. 
 
 
 
 
 

6.3.12.4 Nonfatal Serious Adverse Events  
There were no nonfatal serious adverse reactions in this trial. 
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6.3.12.5 Adverse Events of Special Interest (AESI)  
There was one severe urticarial reaction resulting in discontinuation from the trial. It is 
likely that this subject went on to develop mild serum sickness with lymphadenopathy. 
This was self-limited without sequelae. 
Drug-drug and drug-disease interactions were not assessed. 
 
Immunogenicity is an adverse event of special interest. Table 12:3 shows the following 
from all 26 study subjects. 

 
[Source: Original BLA 125462/0; bt-002-stage-b-final-report.pdf, p. 65] 

The three who were reactive at baseline were in the active treatment group, as were all 
seven at day 28. The discrepancy between treatment and placebo groups at day 0 is 
unexplained and may be due to chance. Four subjects out of 16 (25%) who received NP-
018 converted their serology during the clinical trial. There was no relationship between 
serology and adverse reactions. Subject 43 who had a moderate allergic reaction was skin 
testing and serology negative. [Source: Original BLA 125462/0; bt-002-stage-b-final-
report.pdf, p. 65] 
 
The following table focuses on the 16 subjects who received NP-018. 

  
[Source: Original BLA 125462/0; summary-clin-pharm.pdf, p. 38]  

Only IgM and IgG antibodies were formed after exposure to NP-018. No IgE or IgA 
antibodies were formed. 
 
 
 
 

 
6.3.12.6 Clinical Test Results  
No significant trends in the laboratory assessments were identified. Several cases of 
elevated muscle enzymes were seen in subjects in the active and control arms, before and 
after treatment, and were ascribed to identified physical overexertion which is apparently 
common in the geographic region of the study location.  
 
No substantial alterations in vital signs or physical examination findings were reported 
during this clinical trial. 
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6.3.12.7 Dropouts and/or Discontinuations 
There was one moderate allergic reaction resulting in discontinuation from the trial. All 
other subjects completed the trial. The one subject who discontinued had four concurrent 
events including urticaria, chest discomfort, pyrexia, and elevated fibrinogen levels. 
Infusion was terminated after five minutes. Skin testing was negative at screening and 
immunogenicity testing was negative before and after dosing. [Source: Original BLA 
125462/0; summary-clin-safety.pdf, pp. 31-32] 
 
 
 
 
 

6.4 Trial #4  
BB-IND 6750: Botulism Antitoxin Heptavalent (A, B, C, D, E, F, G)- Equine 
CDC Expanded Access Program 

6.4.1 Objectives (Primary, Secondary, etc) 

The purpose of this expanded access protocol was to study the safety and effectiveness of 
botulism antitoxin heptavalent (equine) in symptomatic subjects suspected of having 
botulism. 
6.4.2 Design Overview  

The current version of the protocol is version 8. This is an expanded use program which 
includes subjects having symptomatic botulism.  
 
The process begins with the physician making the definite or suspected diagnosis of 
botulism poisoning in a symptomatic patient. The physician then calls CDC and provides 
information to the CDC botulism officer or designee. The physician and botulism officer 
consult and make a treatment determination. If accepted, the treatment is done through 
the CD botulism treatment program. 
 
After the product has been released by CDC for clinical use, the treating physician acts as 
the site investigator for the protocol. The investigator is responsible for getting informed 
consent and making the final decision to administer H-BAT. The investigator is also 
responsible for monitoring adverse events and responsiveness to therapy. It is the 
responsibility of the investigator to provide documentation on clinical course and 
outcome of subjects to CDC via case report forms which include signs, symptoms, 
adverse and positive reactions. 
 
Subject information from CDC was de-identified and provided to FDA, Cangene 
Corporation, and BARDA (Biomedical Advanced Research and Development Authority). 
In addition, datasets from case report forms were provided to Cangene for statistical 
analysis.  
 

6.4.3 Population  

The overall population available to this study is the entire cadre of subjects with known 
or suspected botulism poisoning who require treatment, with the exception of those 
infants treated with BabyBIG as licensed. Since this expanded access program is the only 
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authorized pathway to obtain treatment other than BabyBIG, all patients in the United 
States or other countries requesting treatment for botulism must come through this 
program. Persons with botulism who are not diagnosed with botulism or do not require 
treatment with antitoxin would not come into this protocol and not be included in the 
overall population.  
 
Pediatric subjects were included. Seven pediatric subjects were treated with NP-018.  
  

6.4.4 Study Treatments or Agents Mandated by the Protocol 

H-BAT was administered at the single dose level in 143 of 148 (97%) subjects. One ten-
day-old child was given two infant doses of study product eight hours apart. One 29-year-
old woman was given two adult doses four days apart. One 46-year-old man was given 
two adult doses one month apart. One 78-year-old woman was given two adult doses 
eight days apart [Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 220-221]. An 
information request has been written for more information on multiple doses. 
 

6.4.5 Directions for Use 

The following instructions are provided in protocol version 8. 
“NP-018 H-BAT is supplied in either a 20 mL or 50 mL glass vial seated with a butyl 
rubber stopper and an aluminum seal with a plastic flip-top cap. Irrespective of the vial 
size and the extractable volume, each single-use intravenous vial is filled to contain the 
composition specified in Table 2. The product potency is expressed in units (U) based on 
the amount of toxin-specific neutralizing antibodies to a specific toxin serotype in the 
mouse neutralization assay. […] NP-018 H-BAT must be diluted 1:10 in 0.9% Sodium 
Chloride, Injection, USP under aseptic conditions. DO NOT SHAKE VIAL; AVOID 
FOAMING. Visually assess for particulate matter and discoloration. NP-018 H-BAT 
must not be infused unless it is clear, is not turbid, and contains no particulate matter. The 
unused IV bag can be stored ----(b)(4)--- for use within approximately -----(b)(4)----. […] 
Please refer to Section 7.0 for a summary table of administration and required subject 
monitoring and reporting events. Before administration of NP-018 H-BAT, obtain and 
record vital signs (pulse, blood pressure, respiratory rate, and temperature), symptoms, 
and physical exam findings 5 min before start of infusion. During infusion, monitor vital 
signs (see Section 6.0, “Patient Monitoring, Follow-up and Required Reporting” and 
Attachment 3, “Patient Monitoring Report”). […] The adult dose of NP-018 H-BAT is 
one vial diluted 1:10 in 0.9% Sodium Chloride, Injection, USP. Regardless of vial size 
and extractable volume, which varies by Lot # of NP-018 H-BAT, one adult dose equals 
one vial (see Section 3.1, “Dosage Form and Composition”). 
For adult patients with suspected history of reaction to equine-derived products and 
therefore have relative contraindications (see Section 4.0, “Warnings and Precautions”), 
premedication with corticosteroids and antihistamines is advised. 
The initial administration rate of NP-018 H-BAT should begin slowly at 0.5 mL/min for 
the first 30 min. If no infusion-related safety concerns are evident, the infusion rate can 
be increased to 1 mL/min for the next 30 min. If no infusion-related safety concerns are 
evident, the infusion rate can be increased to 2 mL/min for the remainder of the infusion.  
Pediatric directions for use are given in section 5.2.2 on page 39. 



Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page 53 

[Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 34, 38-39] 
 
 
 
 
 

6.4.6 Sites and Centers 

Individual study sites are determined by the location of subjects presenting with 
symptoms of botulism. The larger botulinum structure [pg. 219, 5.3.5.2.1] starts with the 
CDC Botulism Treatment, which is a 24/7 consultation and antitoxin release service.  H-
BAT is available only through CDC and state botulism officers. The botulism officers 
release the H-BAT, which is pre-positioned nationwide in positions including 8 
quarantine stations and Alaska. H-BAT is intended to be released within 24 hours of 
consultation by the hospitals. 
 

6.4.7 Surveillance/Monitoring 

CDC collected epidemiologic and clinical information on subjects with suspected and 
confirmed botulism. They characterized subjects’ exposures and clinical outcomes. CDC 
collected subject monitoring reports which include details of H-BAT administration, vital 
signs, symptoms, physical examination findings, and adverse events/reactions [p. 219].  
 
Six documents are collected as part of the data collection: 1) consent form, 2) case report, 
3) patient monitoring reports, 4) outcome report, 5) product report, and 6) form FDA 
1572. A minimum collection includes the case and outcome reports. Details are given in 
section 6 of the protocol [Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 39-41]. 
 

6.4.8 Endpoints and Criteria for Study Success  

There were no defined research endpoints or criteria for study success in the protocol. In 
particular, there were no research efficacy endpoints defined in the protocol. This 
protocol was designed as an expanded access, treatment protocol. 
 
 
 
 

 

6.4.9 Statistical Considerations & Statistical Analysis Plan 

No statistical considerations were given in the protocol and no statistical analysis plan 
was proposed. IND 6750 was not primarily designed as a research study but rather as an 
expanded access treatment protocol. 
 
Post-hoc analysis of subject outcomes was discussed in the cdc-stats-report-v-1.pdf and 
below herein. Review of this data is ongoing as of this mid-cycle report. 
 
 
 

•  
 

6.4.10 Study Population and Disposition 

Between 2008-01-15 and 2011-12-31, 148 subjects received study product. Presumably 
this number represents the entire population in the United States where treatment with H-
BAT was requested/given. Five subjects from Mexico were given treatment [p. 220]. 
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The first subject was treated under IND 13615 as an emergency IND in approx 2008. 
This was an infant with botulism type F, which is not treated by BabyBIG (types A and B 
only). IND 13615 was eventually terminated. 
 
For IND 6750, the protocol is an expanded access program to treat those with botulism 
toxin poisoning as results of natural outbreaks or sporadic incidents.  
 
The overall population is all cases where CDC-released botulism NP-018 antitoxin was 
used as treatment. The population comes from the CDC reports which are generated 
periodically, now every six months. Report #4 was released July 2, 2012 and included 
184 subjects. Report #3 was released January 30, 2012 and is the basis for this part of the 
submission. Report #3 covers 148 subjects from January 15, 2008 through December 31, 
2011. The interval subjects between reports #3 and #4 are not reported or evaluated. 
 
6.4.10.1  Populations Enrolled/Analyzed 
 
 
 
 

All subjects given drug are enrolled as a matter of protocol. The analysis is proportional 
to the data provided or obtained, which is further dependent on the compliance of the 
treating entity. As of 2011-12-31, all six forms were completed in 37.2%. At least two of 
six forms (minimal completion) were accomplished in 94.6%. Table 1 on page 224 gives 
a breakdown of the completion rates [Source: Original BLA 125462/0; bb-ind-6750.pdf, 
pp. 216, 224]. Pediatric and geriatric subjects were included. 
 
6.4.10.1.1 Demographics 
 
 
 
 

Age range was 10 days-88 years (median= 47 years). Seven (5%) of subjects were in the 
pediatric age range (< 18 years). 104 (70%) were male, 44 (30% female). Races included 
41% Caucasian, 7% Alaskan native, 4% Asian, 4% other, and 2% African American. 
Hispanic/Latinos comprised 37%, non-Hispanic/Latinos 30%, and unknowns 33% [table 
2, p. 225]. Further demographics are given in the following table. 
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 17] 

 
6.4.10.1.2 Medical/Behavioral Characterization of the Enrolled Population 

[Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 224-229] 
 

 
 
 
 

Time from initial symptoms to hospital admission ranged from < 1 day to 37 days 
(median= 1 day). Time from hospital admission to intensive care unit (ICU) admission 
ranged from < 1 day to 12 days (median < 1 day). Time from hospital admission to 
intubation ranged from < 1 day to 6 days (median= 1 day). Time from onset of symptoms 
to administration of H-BAT ranged from < 1 day to 34 days (median= 3 days). 
 
Clinical symptoms and signs upon presentation were given in table 4 [p. 227/411]. The 
most common symptoms were weakness (84%), blurred vision (81%), dysphagia (81%), 
dysarthria (75%), diplopia (70%), and fatigue (70%). The most common signs were 
ptosis (74%), palatal weakness (56%), impaired gag reflex (54%), AND extraocular palsy 
(50%). 
 
Suspected transmission categories at the time of H-BAT distribution were wound (47%), 
foodborne (27%), iatrogenic (1%), infant (1%), other (5%), and indeterminate (20%) 
[table 5A, p. 228]. 
 
Final diagnosis of botulism was made in 97 (66%) of subjects. Of the 97, laboratory 
confirmation was available for 52 (54% of final diagnosed, 35% of treated). Toxin type A 
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(67%) was the most common confirmed type, type F in 8%, type B in 6%, type E in 6%, 
types A and B in 2%, and indeterminate in 12% [table 5C, p. 228]. 
 
6.4.10.1.3 Subject Disposition 
 
 
 
 

6.4.11 Efficacy Analyses 

Most but not all subjects treated with NP-018 had a final diagnosis of botulism. Out of 
148 subjects in IND 6750, 97 (66%) had botulism as a diagnosis. Wound botulism (47%) 
was the most common source followed by foodborne (27%). [Source: Original BLA 
125462/0; summary-clin-safety.pdf, pp. 11-12] 
 

 
[Source: Original BLA 125462/0; summary-clin-safety.pdf, pp. 11-12] 
 
On page 223/411, study report #3 states that efficacy will be determined “through non-
clinical studies and licensure will be based on the Animal Rule (21 CFR 610, subpart H) 
as human efficacy clinical trials would not be ethical or feasible.” The report also states 
“While conclusions regarding efficacy that could be answered through a placebo-
controlled clinical trial or research study cannot be drawn from the clinical information 
collected on patients treated with H-BAT from CDC’s Botulism Treatment Program, 
disposition of patients (indicated by clinical outcomes summarized in Table 6) suggests 
that H-BAT might provide therapeutic benefit.” [Source: Original BLA 125462/0; bb-
ind-6750.pdf, p. 223] Post-hoc analysis is discussed in §6.4.11.5 below. 
 
For the 148 subjects treated with H-BAT, duration of hospital admission ranged from 1 to 
104 days (median= 15 days) [table 6, p. 229/411]. Duration of ICU stay ranged from 1 to 
95 days (median= 12 days). Mechanical ventilation was done in 91 (67%) subjects, 
ranging from 1 to 83 days (median= 16 days) of ventilatory support. Of the 91 subjects 
with mechanical ventilation, 55 (60% of ventilated, 37% of treated) underwent 
tracheostomy. 
 
Six subjects died as part of IND 6750, including five subjects who died in the hospital. 
Discharge was done to home (n= 58, 41%), rehabilitation facility (n= 39, 27%), nursing 
home (n=6, 4%), other (n= 25, 18%), or unknown (n= 15). Other includes state prison 
(n= 7), subacute facility (n= 6), another hospital (n= 5), home with rehabilitation (n= 4), 
left against medical advice (n= 2), and homeless facility (n= 1).  
 



Clinical Reviewer: Irwin M. Feuerstein 
STN: 125462/0 

 

 
  Page 57 

Disability upon discharge was reported as residual in 82 (57%) treated subjects, residual 
including proximal extremity weakness in 52, and residual including distal extremity 
weakness in 40 subjects. No residual disability upon discharge was reported in 29 (20%) 
subjects. Information regarding disability was unavailable for 32 (22%) treated subjects. 
 
6.4.11.1 Analyses of Primary Endpoint(s) 
 
 
 
 

There were no primary research endpoints in this observational treatment protocol. 
 
6.4.11.2 Analyses of Secondary Endpoints  
 
 
 
 

There were no secondary research endpoints in this observational treatment protocol. 
 
6.4.11.3 Subpopulation Analyses 
 
 
 
 

Seven (5%) of subjects were in the pediatric age range (< 18 years) [p. 220/411]. Age 
range for pediatric subjects was 10 days-15 years (median= 5 years). Two of the seven 
subjects had adverse events, including one SAE as described elsewhere. Only one infant 
less than one year old was included. 
 
Geriatric subjects were more common than pediatric. Twenty subjects older than 65 years 
were included. One subject reported an adverse reaction after NP-018. The adverse 
reaction was a rash localized to the right wrist which resolved after 24 hours. Three of the 
six subjects who died were geriatric.  
 
6.4.11.4 Dropouts and/or Discontinuations 
 
 
 
 

Treatment was discontinued in the one subject described in §6.4.12.4 who suffered a 
serious adverse reaction of bradycardia and asystole. 
 
6.4.11.5 Exploratory and Post Hoc Analyses 
Post-hoc analysis of the human CDC data was done. Initiation of treatment ≤ 2 days after 
symptom onset was compared to treatment > 2 days after onset. The early treatment 
group experienced statistically significant shortening in duration of duration of 
hospitalization, ICU stay, and time on mechanical ventilation.  
 
The logistic regression model shows that “the duration of hospitalization is shorter in 
subjects who are treated within two days of developing symptoms of botulism, compared 
to subjects whose treatment is delayed beyond two days”. The same effect was noted for 
a threshold of three days. [Source: Original BLA 125462/0; cdc-stats-report-v-1.pdf, pp. 
17-18] 
 
 
 
 
 

6.4.12 Safety Analyses 

6.4.12.1 Methods 
The methods and difficulties in obtaining clinical information via completed forms are 
described in the study report. At times, multiple attempts and lengthy periods of time 
were required to obtain the reports. [Source: Original BLA 125462/0; bb-ind-6750.pdf, 
pp. 219-220] 
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6.4.12.2 Overview of Adverse Events 
Some information regarding adverse events was available in 146 subjects and pending for 
two remaining individuals. The study product H-BAT was “well-tolerated” in 128 (88%) 
subjects, including one infant who received two infant doses. Five subjects received 
multiple doses, discussed in §8.5.1. In 18 subjects, 31 adverse events were reported 
including fever alone (n= 5), rash (n= 2), fever and chills (n= 2), as well as other less 
frequent reactions listed in table 7 [p. 229]. There were zero instances of anaphylaxis 
(0%), and one instance of serum sickness (0.7%) in a subject who ultimately died of 
undetermined causes. Relatedness and temporal factors could not be determined from the 
data. Because of the difficulties with data collection and completeness, the effect of 
underreporting cannot be quantified. The adverse reactions are reported in the tables 
below. 
 

 
[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 29] 
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 22] 

 
6.4.12.3 Deaths  
 
 
 
 

This is a high risk population of subjects considered symptomatic from a potentially fatal 
intoxication. The majority of cases were proven to be botulism. Because this is a 
potentially fatal disease, death was a clinical efficacy endpoint which will be addressed in 
§8.4.1. 
 
Table 5, page 25/411, bb-ind-6750.pdf, shows six deaths (4% of 134 treated with known 
outcome) from 2009-07-07 thru 2011-05-18. Age range is from 27-88 year, 4 male: 2 
female. Four of the cases were proven botulism, one Guillain-Barré, and one from 
pneumonia in a subject with final diagnosis of “not botulism”. 
 
The first death is described in table 5 and is further described in detail on pages 350-
1/411, bb-ind-6750.pdf. Case was BOT IDNUM 29028, a 64 year old man with wound 
botulism type F treated with lot 20604011. The cause of death is not given but is stated as 
“unrelated to H-BAT and not directly caused by botulism itself.” He died 52 days later. 
The subject was first seen on 2009-04-30, placed on ventilator 2009-05-02, treated with 
one vial of NP-018 on 2009-05-16 (day 19). He had diaphoresis during the infusion and 
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later developed serum sickness with myalgia, arthralgia, and dark urine, but no rash. The 
serum sickness was considered mild and did not alter discharge. It is not stated that the 
serum sickness or signs improved. After discharge to the rehabilitation hospital, course 
was complicated by bacterial tracheobronchitis, hematuria, neuropathic pain, and 
tracheostomy plugging. He was given prophylaxis against deep venous thrombosis. It 
was decided to attempt decannulation of the tracheostomy after discussion and testing 
including nocturnal oximetry on 2012-07-05. The subject died on 2012-07-07. Though 
the botulism was likely the initial cause of respiratory difficulties, the immediate cause of 
death was not definitely determined. The timing suggests more of an issue with the 
airway than an acute manifestation of the botulism. Also, though there was an early 
serum sickness and no mention of resolution of the serum sickness, there is neither 
evidence for chronic sequelae nor persistent adverse effects. 
 
The second death is BOT IDNUM 10038, an 82 year old woman originally diagnosed 
with foodborne botulism treated with lot 10703696. The factors leading to this diagnosis 
are not in the table. She tolerated the infusion well. She died of respiratory failure and 
pneumonia three days after infusion. No evidence was provided that showed any relation 
of the infusion to her demise.  
 
The third death is BOT IDNUM 10049, a 77 year old man with foodborne botulism type 
A treated with lot 10703696. It is stated in the table that “Patient died of unknown causes 
ninety four days after H-BAT administration. Death was unrelated to H-BAT.” He had 
morbid obesity and sleep apnea. No cause of death is given (p. 222/411).  
 
The fourth death is BOT IDNUM -(b)(6)-, an 88 year old woman originally diagnosed as 
botulism treated with lot 10703696. Subject was ultimately diagnosed as Guillain-Barré 
syndrome. She showed no improvement one day after treatment and remained on the 
ventilator. She “died of Miller Fisher variant of Guillain-Barré syndrome on ---(b)(6)---, 
7 days after H-BAT administration. Death was unrelated to H-BAT.” No cause of death 
was given (p. 222/411). 
 
The fifth death is BOT IDNUM 11025, a 64 year old man with botulism type A treated 
with lot 10703696. Subject received study product 4 days into the ICU course. He had 
metastatic prostate cancer and died of cancer and respiratory failure 49 days later. The 
table states “death was unrelated to H-BAT.” 
 
The sixth death is BOT IDNUM 11037, a 27 year old man with intestinal colonization 
botulism types A and B treated with lot 10703696. During a tracheostomy tube change 27 
hours after H-BAT, the subject suffered a respiratory then cardiac arrest considered 
secondary to mucous plugging and unrelated to the study product. Supportive care was 
withdrawn 17 days later. There had been no allergic reaction or other evidence of acute 
reaction to the study product. Further history [from IND 6750 amendment 71] shows that 
the subject was admitted to the hospital on 2011-02-10 for a complex course from 
underlying illness, including many antibiotics. On 2011-04-07 he developed descending 
paralysis and respiratory insufficiency, and was intubated the next day. Diagnosis of 
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botulism was made ---(b)(6)--- and study product given the next day. This was reported 
as amendments 71 to IND 6750. The IND safety reports are included on pages 368-374. 
 
Study report #3 states that none of the deaths were related to H-BAT treatment [p. 
222/411]. As above, one of the deaths occurred in a subject with an adverse reaction of 
serum sickness. The other five deaths occurred in subjects who did not report adverse 
reaction.  
 
6.4.12.4 Nonfatal Serious Adverse Events  
 
 
 
 

Nonfatal serious adverse events (SAE) are reported in bb-ind-6750.pdf, page 24/411. 
Two SAE are reported.  
 
The first SAE is BOT IDNUM 10996. A ten year old boy with foodborne botulism type 
indeterminate was treated with lot 20604011. The subject experienced hemodynamic 
instability during the infusion of study product at 0.1 mL/min. Two episodes of severe 
bradycardia, including one episode that progressed to asystole, required emergency 
resuscitation and discontinuation of infusion. Treatment with epinephrine, CPR, and 
ventilatory support was given. He only received 70% of the intended pediatric dose. He 
eventually recovered without residual disability. The team reported this as serious, 
unexpected, and possibly related. The possibility that it could be related to the botulinum 
toxin could not be ruled out [p. 222/411]. He had no underlying predisposing cardiac or 
medical condition. This was reported as amendments 61 and 62 to IND 6750. The IND 
safety reports are included on pages 357-65. 
 
The second SAE is BOT IDNUM 11037, which was a 27 year old man who suffered a 
respiratory and cardiac arrest 28 hours after NP-018 administration. This was assessed as 
a procedural complication of a tracheostomy manipulation and unrelated to NP-018. This 
subject ultimately died seventeen days later. [Source: Original BLA 125462/0; bb-ind-
6750.pdf, p. 24] 
 
Of the six deaths in the program, page 24/411 states they were due to botulism toxicity 
and co-morbidity complications. Since only 4/6 cases were due to botulism and the other 
2/6 were not botulism, all six cases could not have been due to botulism toxicity. The 
CDC’s botulism expert determined that all six deaths were unrelated to H-BAT 
treatment. 
 
6.4.12.5 Adverse Events of Special Interest (AESI)  
 
One subject suffered serum sickness and ultimately died. The case is described in 
§6.4.12.3. No other cases of serum sickness were reported. There was no mention of 
thrombosis, hemolysis, transmitted diseases, anaphylaxis, severe classic allergic 
reactions, or other events of special interest.  
 
Though not specifically an AESI, one subject did experience rebound toxicity from 
intestinal colonization. She recovered after antibiotic treatment. [Source: Original BLA 
125462/0; summary-clin-safety.pdf, pp. 35-36] 
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6.4.12.6 Clinical Test Results  
Clinical test result analysis was not done by the Applicant as part of the IND 6750 report. 
Included are results of lumbar punctures and other limited clinical data. Review of the 
define.pdf file that accompanied the raw data does not indicate inclusion of granular, 
line-item clinical laboratory data to assess safety or efficacy of the product. Still, review 
of the available raw data will continue into the second half of the review cycle. 
 
 
 
 
 

6.4.12.7 Dropouts and/or Discontinuations 
Only 37% of subjects had complete sets of reports. Six subjects died, as discussed above. 
Many others were discharged to rehabilitation and their ultimate non-survival outcomes 
are unknown. One subject suffered a serious adverse reaction with two cardiovascular 
episodes for which treatment was discontinued. 
 
 
 
 

 

7. INTEGRATED OVERVIEW OF EFFICACY   

7.1 Indication #1  
The first and only indication sought by the Applicant is for symptomatic botulism after 
known or suspected exposure to botulinum toxin. The indication is being sought for 
botulism in both the adult and pediatric age groups. 
 

7.1.1 Methods of Integration  
The only human studies available to address efficacy of NP-018 are BT-002B and IND 
6750. Given the nature of the studies, there is no way to pool the efficacy data in a 
meaningful way. BT-002B was a double-blind, randomized, preexposure prophylaxis 
study while IND 6750 was an open-label, non-randomized, non-research, postexposure 
expanded access treatment protocol. BT-002A employed a different drug and cannot be 
integrated.  
 
Similarly, BT-002B and IND 6750 were done in completely different subject populations 
and for different indications. These data cannot be pooled to evaluate efficacy in the 
proposed target population.  
 
 
 
 

7.1.2 Demographics and Baseline Characteristics   
Pediatric and geriatric populations cannot be pooled between BT-002B and IND 6750, 
since BT-002B included neither geriatric nor pediatric populations. Similarly, baseline 
characteristics cannot be pooled since BT-002B was conducted in healthy, normal 
volunteers while IND-6750 was conducted in seriously ill subjects with known or 
suspected botulinum poisoning. 
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7.1.3 Subject Disposition  
In BT-002B and IND 6750, most subjects who initiated treatment completed their 
participation without discontinuing treatment or withdrawing from the trial. Thus almost 
all were included in the final efficacy analyses. One subject in each study discontinued 
their infusion due to adverse reactions. Six subjects died in IND 6750 while no deaths or 
SAEs were seen in BT-002B. 
 
 
 
 
 

7.1.4 Analysis of Primary Endpoint(s) 
The time to onset of signs and symptoms depends on the botulinum serotype, route, and 
level of exposure. Similarly, recovery time varies by toxin serotype, exposure, and time 
to treatment. The mechanism for action of NP-018 is to bind and neutralize the botulinum 
toxin, preventing interaction with the target cells. [Source: Original BLA 125462/0; 2.5 
Clinical Overview, pp. 28-9/53] 
 
There is evidence that NP-018 was efficacious in both BT-002B and IND 6750. 
However, primary endpoints cannot be meaningfully integrated since indications, subject 
populations, and outcome measures were different. The quality and strength of evidence 
also differed. 
 
 
 
 
 

7.1.5 Analysis of Secondary Endpoint(s) 
Not applicable. 
 
 
 
 

7.1.6 Other Endpoints 
Not applicable. 
 
 
 
 

7.1.7 Subpopulations 
As mentioned in §7.1.2, age subpopulations cannot be integrated due to lack of overlap. 
No significant gender or racial differences were noted. 
 
 
 
 

7.1.8 Persistence of Efficacy 
The prophylactic effect of NP-018 in BT-002B persisted for the entire 28 day length of 
the trial. The persistence of efficacy in IND 6750 cannot be determined from the data and 
post-hoc analyses provided.  
 
 
 
 
 

7.1.9 Product-Product Interactions 
The maltose interaction with certain glucometers will be addressed in labeling. The use of 
pretreatment with steroids and antihistamines was not evaluated in any trial and will be 
addressed in labeling. 
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7.1.10 Additional Efficacy Issues/Analyses  
The Applicant acknowledges issues with the non-research, non-controlled, expanded-
access nature of IND 6750 as regards data quality and post-hoc analyses of efficacy. BT-
002B is in a different population using a different model and endpoints. The Applicant 
and the Agency have worked on this matter for years, and have agreed to use the Animal 
Rule in this BLA. 
 
 
 
 

7.1.11 Efficacy Conclusions 
There are no adequate and well-controlled human clinical-trial determinations of efficacy 
for NP-018 in the target population for the proposed indication. Therefore, the pivotal 
animal studies will be evaluated by other reviewers to provide evidence for efficacy. The 
human clinical trial data can be used in a supportive role in the determination of efficacy 
for this product. 
 
 
 
 

8. INTEGRATED OVERVIEW OF SAFETY  

8.1 Safety Assessment Methods  
The degree of product exposure was agreed upon during formal meetings and considered 
adequate. Horse serum is a well known product. Products similar to NP-018 have been 
used and studied in the past. Aside from the issue of pretreatment with antihistamines and 
steroids, there are no new or unanticipated safety concerns with this product. The 
frequencies of death, serum sickness, or other adverse reactions were within expected 
levels. 
 
 
 
 
 

8.2 Safety Database  

8.2.1 Studies/Clinical Trials Used to Evaluate Safety  

The most rigorous studies of safety of NP-018 were BT-001 and BT-002B. The safety 
data from IND 6750 was not as rigorous. The populations were very different, as were 
the nature of the safety assessments, between the BT studies and IND 6750.  
 
 
 
 
 

8.2.2 Overall Exposure, Demographics of Pooled Safety Populations 

The overall exposure is given in the following table. 
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 14] 

 
Safety was enhanced by exclusion of subjects with contraindications. It is not clear that 
this will be possible in the acute exposure situation. [Source: Original BLA 125462/0; 
summary-clin-safety.pdf, p. 15] 
 
Combined demographics from the BT studies are given in the table below. 

 
[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 16] 
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No pediatric or geriatric subjects were included in the combined BT controlled trials. In 
the CDC study, seven pediatric and twenty geriatric subjects were included. [p.16] 
 
 
 
 
 

8.2.3 Categorization of Adverse Events 

The categorization of adverse events is more granular in the BT studies than in IND-
6750. Table 7 shows a substantially shorter list of adverse events than seen in the BT 
studies. [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 229] 
 
 
 
 

8.3 Caveats Introduced by Pooling of Data Across Studies/Clinical Trials 
There are no substantial issues pooling the data between BT-001 and BT-002B since the 
studies were both in normal volunteers. Pooling the data between the aforementioned two 
studies and IND 6750 is more difficult given the differences in capture methods and very 
different subject populations. The percentages of adverse events in the BT studies and 
IND-6750 are very different. 
 
 
 
 

8.4 Safety Results 

8.4.1 Deaths 
No deaths occurred in the normal volunteers. Six deaths happened in IND 6750, but none 
yet has been conclusively related to NP-018. One death after NP-018 was preceded by 
serum sickness and is still being investigated. 
 
 
 
 
 

8.4.2 Nonfatal Serious Adverse Events (SAEs) 

None of the normal volunteers required hospitalization. Two subjects in the IND 6750 
experienced SAEs. One was a case of asystole after NP-018 as mentioned in §6. Another 
was respiratory arrest during tracheostomy manipulation which was not likely drug 
related. 
 
 
 
 
 

8.4.3 Study Dropouts/Discontinuations 

In BT-001, one subject discontinued because of a moderate allergic reaction. In BT-002, 
one subject discontinued because of a moderate allergic reaction. The SAE in IND-6750 
is as mentioned above. Tabular information is given below. 
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 14] 
 

 
[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 21] 

 
 
 
 
 

8.4.4 Common Adverse Events 

Overall combined data for BT-001 and BT-002B adverse events are given in the tables 
below. 
 

 
[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 18] 
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[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 229] 
 

It is not possible to pool data about adverse event rates between the BT studies and the 
CDC study as shown in the tables above. The side effect rate in the CDC data of eighteen 
out of 148 treated subjects (12%) is substantially lower than the rates of 45-100% in the 
BT studies. 
 
 
 
 
 

8.4.5 Clinical Test Results  

Similarly, it is not possible to pool the clinical test results from the CDC study and the 
BT studies due to differences in collection methods. Differences between BT-001 and 
BT-002A/B were discussed in §6 and include differences in the distribution of severe and 
moderate adverse events. Differences in tonsillar hypertrophy were also mentioned in 
those sections. 
 
 
 
 

8.4.6 Systemic Adverse Events 

One subject each from clinical trials BT-001 and BT-002B developed moderate allergic 
reactions. One may have developed serum sickness with lymphadenopathy. Both were 
negative for antibodies against NP-018 before and after treatment. Development of 
immune reactions against the equine product is discussed in §8.4.8 below. 

8.4.7 Local Reactogenicity 

No significant contribution. 
 

8.4.8 Adverse Events of Special Interest 

Immunogenicity is addressed in §8.5.8. No evidence for thrombosis or hemolysis was 
discovered in any subject in any trial.  
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8.5 Additional Safety Evaluations  

8.5.1 Dose Dependency for Adverse Events 

The large majority of subjects received treatment with one dose of study product. Five 
subjects received multiple doses. Four subjects did not have adverse events reported. A 
four-year-old boy was febrile (99.4 degrees) prior to administration of study product. His 
temperature was as high as 101.8 degrees during both doses of product. He was treated 
with acetaminophen and eventually the fever lysed. It is not clear if or how much the 
fever was from the study product, given the fever before administration. 

8.5.2 Time Dependency for Adverse Events 

Evaluation of the line data regarding time dependence is still ongoing at the time of the 
midcycle and may continue into the second half of the review cycle. 
 
 
 
 
 

8.5.3 Product-Demographic Interactions 

No evidence of gender or racial interactions have been provided or discovered at 
midcycle. 
 

8.5.4 Product-Disease Interactions 

No product-disease interactions other than efficacy were sought or discovered. The trials 
were not designed to evaluate this parameter. As mentioned previously, a possible 
interaction between antihistamine pretreatment and anticholinergic synaptic blockade has 
been raised and will probably be addressed in labeling. 
 

8.5.5 Product-Product Interactions 

Maltose in NP-018 can interfere with some blood monitoring systems. This is dealt with 
in the labeling. Maltose can be mistaken as glucose by some methods, and in subjects 
receiving NP-018 glucose should be measured with a glucose specific method. It is not 
clear for how long after administration this interaction persists.  
 
Interference with live attenuated viral vaccines is a known issue with human 
immunoglobulin administration. The impact of equine antibody fragments is unknown. 
Labeling includes a deferral of vaccination after NP-018 for three months, as a 
precautionary measure.  
 

8.5.6 Human Carcinogenicity  

Not evaluated. 
 

8.5.7 Overdose, Drug Abuse Potential, Withdrawal, and Rebound 

There is no drug abuse potential, withdrawal, or rebound effects to the medication. 
Rebound of the botulism has been reported but is not what is meant here. Overdosage in 
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humans has not been studied. Clinical pharmacology may discuss upper limits of dosage 
though even a double dose of NP-018 is not a large amount of protein.  
 
 
 
 
 

8.5.8 Immunogenicity (Safety) 

Immunogenicity is an adverse reaction of special interest. Data from BT-001 and BT-
002B were pooled. Of the 56 healthy subjects, 30% (n=17) had antibodies against NP-
018 at baseline. After exposure to study drug, 50% (n=28) had antibodies against NP-
018. Therefore 20% (n=11) developed antibody against NP-018 during the trials. 
[Source: Original BLA 125462/0; 2.5 Clinical Overview, p. 27/53, summary-clin-
pharm.pdf, p. 36] 
 
Two subjects, one each in stages A and B, experienced moderate allergic reactions. 
Neither of these subjects tested positive for anti-NP-018 antibodies before or after the 
trials. [Source: Original BLA 125462/0; summary-clin-pharm.pdf, p. 36] 
 
In study BT-002A with the comparator BAT AB, 60% (n=3) of subjects were positive for 
antibody against BAT AB on day 28 after dosing. Table 11 shows that all were negative 
before dosing. Therefore, NP-018 is not more immunogenic than licensed product. 
[Source: Original BLA 125462/0; 2.5 Clinical Overview, pp. 27-28/53] 
 
 
 
 

 
8.5.9 Person-to-Person Transmission, Shedding 
This is no applicable to this application. 

8.6 Safety Conclusions  
NP-018 in the well-controlled BT-001 and BT-002 studies showed safety profiles that are 
largely expected for an equine and/or immune globulin product. Matters of continuing 
inquiry are the distribution of moderate and severe adverse events in the treatment group 
of BT-002 and the rate of tonsillar hypertrophy. Review of line item data will continue 
into the second half of the cycle. Information requests are also pending for some of the 
deaths in IND 6750. Large differences in the frequency of adverse events between the 
controlled studies and IND 6750 suggests underreporting of adverse events in IND 6750. 
 
 
 
 
 

9. ADDITIONAL CLINICAL ISSUES 

9.1 Special Populations 

9.1.1 Human Reproduction and Pregnancy Data 

NP-018 has not been studied in pregnant women. Animal reproductive studies have not 
been done with NP-018. 
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9.1.2 Use During Lactation 

9.1.3 Pediatric Use and PREA Considerations 

NP-018 has orphan drug designation and is not controlled by PREA.  
 
Pediatric subjects were included in IND 6750 but not the other clinical trials. Seven (5%) 
of subjects in IND 6750 were in the pediatric age range [p. 220/411]. Age range for 
pediatric subjects was 10 days-15 years (median= 5 years). Two of the seven subjects had 
adverse events, including one SAE as described elsewhere. 
 
Only one infant was treated in the CDC trial, and that was serotype F. It is assumed that 
the other infants received BabyBIG outside of the protocol. There is insufficient data to 
determine safety or efficacy for infants in this study. 
 
 
 
 
 

9.1.4 Immunocompromised Patients 

This was not evaluated. 
 

9.1.5 Geriatric Use 

Geriatric subjects were included in IND 6750 but not the other clinical trials. Geriatric 
subjects were more common than pediatric subjects. Twenty subjects older than 65 years 
were included. One subject reported an adverse reaction after NP-018. The adverse 
reaction was a rash localized to the right wrist which resolved after 24 hours. Three of the 
six subjects who died in IND 6750 were > 65 years of age. Information requests are 
pending for two of these deaths.  
 

9.2 Aspect(s) of the Clinical Evaluation Not Previously Covered 

10. CONCLUSIONS 
A safety assessment is ongoing, but the midcycle assessment is that the product is 
acceptably safe, approximately as safe as prior licensed product, and at least as safe as 
prior equine antitoxins. Consideration of these factors will continue into the second half 
of the cycle. 
 
Assessment of efficacy for the requested indication has been a subject of discussion 
between the Applicant and FDA for almost a decade. It has been decided in previous 
sessions that the Animal Rule should be used to evaluate efficacy since adequate and well 
controlled studies cannot be done ethically in humans. BT-002B is well controlled and 
shows convincingly that NP-018 works in a preexposure, prophylaxis model of localized 
foot injection of toxin. However, it is not generalizable and does not prove that NP-018 
would be effective in a postexposure, treatment model of botulinum poisoning. IND 6750 
is not well-controlled but could play a modest supportive role for the pivotal animal data 
if that route is ultimately chosen. 
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11. RISK-BENEFIT CONSIDERATIONS AND RECOMMENDATIONS 

11.1 Risk-Benefit Considerations 
 
 
Botulism is a serious, life-threatening disease for which there is no available licensed 
medication in adults and for which only supportive care is available. Mortality has been 
reduced by modern ventilatory and other intensive unit care but has not been eliminated. 
Morbidity from the condition is substantial and the outcomes often far less than optimal 
even if death is averted.  
 
NP-018 has demonstrated a reasonable safety profile although review will continue into 
the second half of the review cycle. Many of the risks are manageable. Pretreatment may 
play a role in managing that risk and will be addressed in the labeling. 
 

11.2 Risk-Benefit Summary and Assessment 
Assuming that use of the Animal Rule can provide persuasive evidence for efficacy in 
humans and supported by the human efficacy data above, the benefits of NP-018 in 
symptomatic botulism would exceed the risk in adults and older children. 
 
 

 
 

11.3 Discussion of Regulatory Options 
Regulatory options will be discussed in the second half of the cycle and be included in 
the final review memo. 
 
 
 
 
 

11.4 Recommendations on Regulatory Actions 
As of this midcycle memo, the recommendation would be approval for marketing for 
adults. The recommendation for pediatrics remains to be determined.  
 
 
 
 
 

11.5 Labeling Review and Recommendations 
Pending. 
 
 
 

•  
 

11.6 Recommendations on Postmarketing Actions 
Pending. 
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		Introduction and General Instructions


The clinical review template is intended to assist reviewers conducting the primary clinical review as part of the new biologics license application (BLA) or BLA supplement review process.  The template is also meant to establish standardization and consistency in the format and content of primary clinical reviews and to ensure that critical presentations and analyses will not be inadvertently omitted.  The standardized structure enables subsequent reviewers and other readers to readily locate specific information.  


Although the primary audience for the clinical review document is the review team, division, and center, the document will become available publicly at the time of a regulatory action.  Reviewers should anticipate availability of the document to a public audience.


In addition to serving as the basic template for the clinical review, this document provides annotated instruction for each section to guide reviewers in developing appropriate text, tables, and graphical data.  One of the design objectives was to integrate the template outline with the instructions in such a way as to eliminate the tedious process of removing text, re-formatting headings, re-numbering pages, etc.  The optimal scenario is that after completing all relevant sections, reviewers will be able to “clean up” the document and create a final review ready for conversion to PDF with a few mouse clicks (see below).  

The title page will be auto-populated based on data in RMS/BLA; reviewers should check this information for accuracy before finalizing the review.  Information will be missing if the data are not contained in RMS/BLA; it should be entered on the title page manually, and inaccurate data should be corrected.  In addition, fill in the name and title of the supervisor(s) who will sign off on the review (if there is more than one, simply add a new row to the table).  In the final PDF, the reviewer and the supervisor(s) can place their stamp in the right margin.  

Instructions under each section heading can be revealed or hidden by double-clicking on the “Show instructions” or “Hide instructions” boxes under each section heading.  To simultaneously reveal (or hide) all instructions throughout the document, click on “Show all instructions” (or “Hide all instructions”) in the toolbar.  To remove all instructions before converting the final document to PDF, click on “Remove all instructions” on the toolbar.  In addition to removing all of the annotations, this action will also remove each of the “Insert text here” prompts that were not utilized.  In order for these functions to work, macros must be enabled when the document is opened.


Each section heading in the Table of Contents functions as a hyperlink to the relevant section.  Should you choose to omit a section or subsection, delete the section or subsection heading in the body of the document, not in the Table of Contents.  Subsequently, clicking on “Update Table of Contents” in the toolbar will revise the Table of Contents to reflect your changes (and will automatically update the page numbers as well).  You will notice that the headings will not automatically re-number (i.e., if 4.4 is omitted, the outline will skip from 4.3 to 4.5).  This is a purposeful design element; ideally, specific content in clinical reviews will be uniformly accessible at fixed heading numbers.

The following general instructions apply to the use of the clinical review template for the entire review.


· General concepts pertaining to each section are to be discussed under the main section headings.  See comments within each specific subsection for more specific elements appropriate to the individual subsection.  For sections with titles assumed to be self-explanatory, no annotation is provided.  


· Headings and subheadings must be named, numbered, and ordered as stipulated in the template except where the reviewer has indicated omissions of section(s) that are not applicable (see below).  Major changes to the outline structure may be appropriate to accommodate unusual review circumstances, but the expectation is that such changes will be cleared at the division level.

· At a minimum, each document will include the following sections:  Executive Summary, Clinical and Regulatory Background, Sources of Clinical Data, and Risk-Benefit Considerations and Recommendations.   Beyond that, reviewers are encouraged to omit irrelevant parts of the outline, particularly at the sub-subsection level (i.e., X.X.X). 

· Explanations for adjusting the template or omitting certain sections/subsections are to be grouped together under Section 5.1, Review Strategy, so that the review is not interrupted with multiple sections labeled “not applicable because….”. 


· Additional subheadings may be created under any of the template sections or subsections, but should not be sequentially numbered below the numbers given in the current template unless absolutely necessary.  For example, do not create a new “Section 6.4.1.2” or a “Section 6.4.1.2.1”).  Instead, simply designate an unnumbered subsection heading by formatting with italics, bold, or caps (such as the above heading, “Introduction and General Instructions”).  The current template is organized so that the review flows logically and is not fragmented into cut-up sections and subsections, which can occur with new subheadings.  When reviewing a 2nd (or 3rd, 4th, etc) clinical trial, the reviewer will necessarily create a new set of sections and subsections that mirror those in Section 6.  For detailed instruction on this, see the annotation immediately preceding Section 7.

· Although a prompt to “Insert text here” appears beneath each section heading, text may not be necessary in every section or subsection.  The prompt can be utilized or ignored at the discretion of the reviewer.  When “Remove all instructions” is selected on the toolbar, all remaining prompts will be removed, as indicated above.


The clinical reviewer is expected to examine all the submitted data in the overall evaluation of the application.  However, submissions frequently include multiple analyses that have no significant impact on the reviewer’s conclusions or on the content of the package insert (PI).  Reviewers are therefore encouraged to use their clinical judgment to identify only the most critical data and analyses and to document this information as succinctly as possible.  Copying and pasting voluminous material directly from the submission is usually incongruous with this goal and is therefore strongly discouraged.  

On the other hand, reviewers should not hesitate to make use of language the applicant has composed if this is the most efficient way to convey information in a concise manner.  The expectation is that such “borrowed language” would be incorporated judiciously and without interrupting the overall tone, organization, and point of view (i.e., the reviewer’s “voice”) of the review.  In the unusual circumstance in which it is appropriate to paste in a large segment of prose that clearly and suddenly changes to the applicant’s “voice”, use of quotation marks and specific referencing is encouraged.  In general, for prose taken from the submission, Section 5.2 BLA/IND Documents Which Serve as the Basis for the Clinical Review is designed to elicit from the reviewer adequate documentation of the source of the material used.  For tables or figures, a footnote should be added to indicate the name of the source document, its location in the eCTD structure, and the page number (see annotation under Section 6.1.10 for suggestions regarding the appearance and formatting of such footnotes).

With regard to data and analyses that are of marginal (or negligible) importance to the overall evaluation of the application, some reviewers may wish to document a review of such material for future reference.  In such cases, the preferred approach is for reviewers to store such an additional review electronically in their personal notes.  Although it is not preferable, creation of appendices for this purpose is acceptable, within reason.  Place any appendices at the end of the review.  Use the title(s) Appendix A (B, C, etc); format the title as “Level 1” using the Outline Level box in the toolbar, so the Appendices will appear in the Table of Contents when it is updated.

With regard to deciding what to include in and what to omit from the review, reviewers should recognize that the annotation is designed to help them consider all possible clinical issues relevant to a diverse group of products for multiple possible indications.  As such, the annotation is certain to raise a few (if not many) issues that are not crucial to the evaluation of a given specific application.  Therefore, reviewers should consider the annotation as a series of suggestions, and they should not feel obliged to address every single element they encounter.  In fact, reviewers should approach each suggested feature with a bias toward omitting it unless it is critically important, because reflexive inclusion of everything will almost certainly result in an ineffective, low quality review.

Repeating information multiple times is strongly discouraged.  Keep the review concise by referring the reader to previous sections wherever possible (use of internal hyperlinks is encouraged in this context).  It may be necessary to repeat certain key efficacy findings or safety concerns in, for example, both the executive summary and the risk-benefit assessment, but such occurrences should be the exception.


The completed review will of course contain data and the exposition necessary for the reader to interpret those data.  However, the primary purpose of the review is to communicate the critical analysis of the data (and the proposed content of the PI) from the clinician’s perspective.  This perspective should be distinguished from the body of the review by creating in each instance a new, indented paragraph and by beginning with the identifying phrase, “Clinical Reviewer Note:” or “Clinical Reviewer Comment:” in bold font.  Consider italicizing the text of the comment to help distinguish this analysis from the body of the review.  The importance of this aspect of the review can hardly be over-emphasized.  The strongly held expectation is that most of the effort spent on the review will be directed toward expressing the reviewer’s analysis and perspective in a concise and cogent manner.     

Joint Reviews


Occasionally, two (or several) clinical reviewers are assigned to review different parts of an application (i.e., joint reviews).  The clinical review template can accommodate joint reviews with the following recommendations:


· A lead clinical reviewer is identified early in the review process.  He or she is responsible for writing the Executive Summary and the Risk-Benefit Assessment.  In addition, the lead clinical reviewer must describe in Section 5 the review strategy that was undertaken for the joint review (i.e., who reviewed what).  



· Upon completion of all subreviews, the lead clinical reviewer integrates all the material into the template to produce one final clinical review.  Modification of this approach or special circumstances such as a joint clinical-biostatistical review should be discussed in advance with team leaders to establish format and logistics.





Note

All sources are from the BLA application. All section (§) numbers refer to this review memo document.
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		A clinical review is frequently filled with jargon and acronyms (both regulatory and those associated with the specific medical field) that are obscure outside the Agency, and perhaps even outside the Office.  Judicious use of such terms can be effective and efficient.  However, reviewers should attempt to mitigate potential communication problems by spelling out each acronym before its first appearance and by listing in the glossary each acronym that appears in the review.  If an acronym has not been used for many pages, it is appropriate to introduce it again, especially if it is an esoteric term.  
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1. Executive Summary

Cangene Corporation has submitted an application for Botulism Antitoxin Heptavalent (Equine) Types A-G, indicated for use in patients with documented or suspected symptomatic botulinum poisoning. The product is manufactured by giving toxin or toxoid to horses which create immune globulin antitoxin. Equine plasma is purified and made into antitoxin for intravenous use. The Sponsor has been working FDA for many years to develop a product for use in sporadic poisoning or national security incidents. Clinical trials of efficacy in the target population have been considered unethical and the Sponsor and FDA have agreed to use the Animal Rule to bring the product to market. 

Four human clinical studies are submitted for review. 

· BT-001 was a pharmacokinetic and safety study of single and double dose administration in normal volunteers. 

· BT-002 stages A and B (two studies) were double-blind, randomized, placebo-controlled, safety and pharmacodynamic trials studying licensed botulism antitoxin types A and B (stage A) and this heptavalent product (stage B) against placebo and each other in a pre-exposure, prophylaxis model against extensor-digitorum-brevis-foot-muscle toxin injection and loss of muscle action potentials. 

· IND BB-6750 is an ongoing expanded-access treatment trial in symptomatic subjects with documented or suspected botulism poisoning conducted by CDC, BARDA, and Cangene. IND 6750 was an open-label, uncontrolled trial; no controlled trial has been done for symptomatic treatment. 


In BT-002B, there were 15 severe and moderate adverse events in the treatment arm vs. none with the placebo, though only four moderate events are said to be related and most of the other events show no definite pattern. Otherwise, the safety studies have revealed a profile of side effects consistent with those expected with equine immune globulin products, other than an increased incidence of tonsillar hypertrophy in BT-002B. One case of serum sickness occurred in IND 6750 (eventually died) and one in BT-002B. Six subjects died in IND 6750, none is said to be from the product, but this is still awaiting additional information requests. Both single and double dose regimens in BT-001 appear approximately as safe as previously licensed product. 

The product is significantly more effective than placebo at preventing local muscle paralysis when administered in standard dose one day prior to injection of botulinum toxin. It is unknown whether this prophylactic model can be generalized to the proposed symptomatic treatment indication. Post-hoc analysis of the CDC data suggests a difference in subject outcomes between those treated before or after two days after presentation. There are no available adequate and well-controlled efficacy studies in humans. Therefore, pivotal animal studies will be used to model efficacy in the target population of symptomatic patients. There are unresolved issues of maximal or repeated dose, and pre-treatment with antihistamines and steroids. The benefit-risk profile from the available data is positive and favors approval. In accordance with regulation, post-marketing studies will be required. 

RECOMMENDATION


This reviewer recommends that the following information requests be sent to the Sponsor. If the responses to the requests are satisfactory and the animal data can establish a reasonable likelihood of efficacy in humans, then the product can be approved for licensure and marketing in accordance with regulation.

LETTER-READY COMMENTS


2012-11-20 Set of comments

1. Please provide an xpt data file for all concomitant medications for IND-6750.


2. The draft label in the highlights and section 2.4 suggest that corticosteroids and anti[-]histamines be considered prior to dosing.  However:


a. The clinical studies do not mention such pretreatment.


i. Please indicate whether subjects in BT-001, BT-002A/B, or the CDC study IND 6750 received pretreatment.


1. If yes, please provide any data and discuss the impact on pretreatment on the safety and efficacy of the product.


2. If no, please explain why pretreatment is recommended on the label when it was not used in any of the trials.


b. There is some evidence in the literature (see references) that the anticholinergic side effects of some antihistamines might be relatively contraindicated in other diseases of the neuromuscular junction, such as myasthenia gravis. Please discuss the potential impact of antihistamines on safety and efficacy of the product in the setting of symptomatic botulism, particularly the possibility that the antihistamines could make advanced paralytic botulism worse. 


3. The administration dilution stated is 1 vial diluted 1:10 in saline for both the 10 to 22 mL fill volumes. Despite the fact that these have nominally the same amount of active ingredient, the end volumes and times for administration will vary by more than two fold. Please justify these instructions and provide data from the clinical trials regarding administration times, clinical acceptability and tolerability relevant to volume and time, provider preference, and other convenience factors.


4. In table 5, the first subject listed who died suffered an adverse reaction and died 52 days after administration. However, the death is listed as unrelated to H-BAT and not caused by botulism itself. Please provide more detailed information about the clinical course, the cause of death, and why the death could not be plausibly related to the study product.


Reference List


Ruhatiya, O. K. (1993). Exacerbation of myasthenia gravis by single dose of Respren (Ethnor) and Astemizole tablets. J Assoc Physicians India, 41, 316.


Kamel, J., Wright, K., & Philip, J. A. (2009). The cautious use of cyclizine in a patient with myasthenia gravis. J Palliat.Med, 12, 879-880. 10.1089/jpm.2009.0028


Cobo, C. A., Alberti Aguilo, M. A., & Casasnovas, P. C. (2011). Myasthenia gravis exacerbation after cetirizine administration. Muscle Nerve., 44, 146-147. 10.1002/mus.22096


2012-12-18 Set of comments

1. Protocol deviation:


A protocol deviation occurred in BT-002A where the unblinded pharmacy assistant who prepared the infusions also administered both the test drug (Aventis Pasteur botulism antitoxin bivalent (equine) types A and B) and placebo, and adjusted infusion rates for these infusions based on prior experience in administering IV infusions. This was a violation of “To maintain the blinding in this study, only a research pharmacist (or a designate not involved in study drug administration) will know in which arm of the study subjects are enrolled” written on page 25 of the protocol. Even though BT-002A did not study NP-018, it did study the prior licensed product to which NP-018 (Cangene botulism antitoxin heptavalent (equine) types A-G) was compared, “thereby introducing bias into the study” as stated in the report. Please explain how this happened given the prohibition on such an occurrence. Please also analyze the infusion rates chosen by the pharmacy assistant vs. products that the pharmacy assistant administered to quantify the effect of his administration on results in each arm. Finally, please analyze the possible bias that this introduced into the trial, including differential infusion rates, and how this bias impacted on the ultimate outcome. It is important to be sure that the conclusions drawn are not compromised by the bias potentially introduced into the study.



2. Multiple doses:


The report for IND BB-6750 indicates that five subjects were given multiple doses of NP-018. The protocol allows this per “Repeat dosing may be indicated for patients with recurrent botulism symptoms on an individual basis with consultation with the CDC botulism duty officer by calling the CDC Emergency Operations Center (770-488-7100). If a second dose of NP-018 H-BAT is determined as being clinically appropriate, the patient’s treating physician will contact CDC and a second vial of NP-018 H-BAT may be released if necessary.” However, the reasons and rationale for multiple dosing were not provided in the report. Please provide a table for the five subjects including 1) the clinical situation and reasons for request of the second dose, 2) the rationale for granting the second dose, 3) detailed ultimate outcome, and 4) discussion of the effectiveness of the second dose. This information could be important in developing the language in the final label.



3. Tonsillar hypertrophy:


In BT-002B which studied NP-018 vs. placebo, both tonsillar hypertrophy and lymphadenopathy occurred in the NP-018 group at a rate higher than occurred in the earlier sequential BT-002A treatment arm (Aventis Pasteur antitoxin types A and B). In part because the rate of lymphadenopathy in BT-002B was similar between treatment (NP-018) and placebo, both the lymphadenopathy and tonsillar hypertrophy were deemed due to intercurrent viral illness. However, though the data support the assertion that the lymphadenopathy could be secondary to viral infection, the four-fold differential rates in tonsillar hypertrophy between the NP-018 and placebo arms are not directly explained by that data. Please parse out tonsillar hypertrophy separately and explain the increased incidence of this adverse incident over placebo and over the licensed product in BT-002A. This explanation is requested because it is possible that tonsillar hypertrophy is an adverse event specific to NP-018.


4. Time course of adverse events in subject 29028


a. Hematuria was reported in subject 29028 after administration of NP-018 and both before and after transfer to the rehabilitation hospital. However, it is not clear if those events were the same longitudinal event or different adverse events. Please provide complete information about the hematuria in this subject including time course, quality, severity, and diagnostic considerations, and conclusions including discussion of whether the recurring hematuria events were one or several event(s). Please also provide a table of BUN, creatinine, and (if available) creatinine clearance values at all known points. This information is important to help determine the contribution of the serum sickness to the ultimate demise of the subject. 


b. Neuropathic pain was described in subject 29028 after transfer to the rehabilitation hospital. Please describe whether this was present before transfer. Please also describe the known or proposed etiology of this neuropathic pain. 



5. Causes of other deaths in IND 6750


a. On page 222 of the IND 6750 study report for subject BOT IDNUM 10049, it is stated that the “cause of death is unknown” and concluded that the death “was unrelated to HBAT administration.” However, it is not clear how that conclusion was reached, since initial tolerance of NP-018 and death 94 days after administration by itself is not sufficient evidence to reach that firm conclusion. Please provide further available information from the course of the subject or other information to justify the conclusion that NP-018 did not contribute to the demise of the subject.


b. On page 222 of the IND 6750 study report for subject BOT IDNUM 10066, it is stated that the subject died of “Miller Fisher variant of Guillain-Barré syndrome” seven days after administration of NP-018. Though she might have died with that disease, it is not clear exactly how or why she died. Please provide further available information from the course of the subject or other information to explain why she died and justify a conclusion that NP-018 did not contribute to the demise of the subject.


6. Distribution of moderate and severe adverse events in BT-002B


[image: image1.emf]

You conclude in the summary of BT-002B that "no notable differences in the number of AEs […] were reported between the treatment and placebo arms." However, you report a difference in the distribution of moderate and severe adverse events between the treatment and placebo arms (15 vs. 0 in aggregate) in BT-002B. Even though all but four of the events were classified as unrelated and the events are scattered as to their classification, this difference between 15 and zero still represents a highly statistically significant difference (p < 0.001 per our statistician) between the two arms. Please offer an explanation as to the difference in distribution of moderate and severe adverse events between treatment and placebo arms in BT-002B.
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		The Executive Summary (ES) is a brief description of the most important findings and conclusions of the clinical review.  It should communicate only the highlights of what the reviewer considered in coming to his/her recommendations.  It should not include presentation of detailed data.  The ES is intended to be a "bottom line", stand-alone document that recapitulates the entire review so succinctly that it generally should not exceed 2-3 pages in length.  Except in rare circumstances, significantly more than 2-3 pages undermines the purpose of the entire endeavor and is therefore unacceptable. 

Reviewers are encouraged to take great care in constructing the ES, because it will serve several important purposes.  A primary function of the ES is to brief an internal audience.  A wide variety of readers (e.g., supervisors, other review team members, medical officers assigned to similar products, support staff) may seek information from the clinical review.  All will find a concise, comprehensive summary to be helpful.  In addition, our regulations require clinical input on an increasing number of topics (e.g., PREA, PMC vs PMR); the ES should serve as a central location to succinctly document the clinical reviewer’s conclusions regarding these divergent issues.  Finally, reviewers should recognize that the vast majority of readers, particularly external stakeholders, will not read the entire clinical review document; the ES therefore represents one of the few opportunities for the Agency to effectively communicate our evaluation of the clinical data.


The ES should inform readers about the basic context of the application, the critical analyses, major regulatory events (such as Advisory Committee deliberations), and the clinical perspective on the application.  Details that were considered in reaching clinical conclusions belong in the body of the review and not in the ES.  For example, the foundation of the application might rest on the strength of a surrogate for efficacy utilized as an endpoint in the clinical studies.  The clinical assessment of the strength of that surrogate could include consideration of immunology, disease pathogenesis, statistics, epidemiology, and other scientific disciplines.  However, the expectation is that such an issue might be appropriately addressed in the ES in one conclusive statement, e.g., “CBER accepted the applicant’s proposed immunologic correlate of protection as the basis for demonstrating efficacy.” 


The following topics should be covered in the Executive Summary:


· brief introduction of the product and the proposed indication(s)

· design of the trial(s) that provided the primary evidence of efficacy, including pre-specified primary endpoint(s) (if relevant, briefly state the reviewer’s and/or CBER’s concurrence, or lack thereof, with the clinical endpoints)


· top level results of the efficacy (and/or immunogenicity) analyses; generally, this should not exceed 3-4 sentences


· top level results of the safety analyses


· brief summary of the clinical implications of problems identified by other review disciplines (if applicable - include this only in the case of major issues that had a substantial impact on the direction of the clinical review)


· conclusions of any external or internal consult (if applicable)


· brief summary of Advisory Committee vote(s) and/or recommendation(s) (if applicable)


· summary of any significant safety and/or efficacy issues relevant to special populations or demographic groups, such as gender, age, and pregnancy (if applicable)


· results of Pediatric Research Equity Act (PREA) deliberations (begin with stating why (or why not) PREA was triggered; if a waiver was granted, state the relevant age range and the justification for waiver (do not deviate significantly from the language in the Code of Federal Regulations (CFR)); if studies are deferred, state that the pediatric development plan is adequate (if not, refer to the discussion in the PREA section); state that the Pediatric Review Committee (PeRC) concurred with CBER’s evaluation of the pediatric issues (if not, refer to the discussion in the PREA section))


· summary of the clinical reviewer’s assessment of the adequacy of the pharmacovigilance plan and of the postmarketing clinical program (e.g., briefly state whatever postmarketing commitments (PMC) have been agreed to and indicate whether they are adequate to address any remaining safety and/or efficacy issues; if a safety signal was identified, state that it is being addressed with a postmarketing requirement (PMR); if there are risks that will not be adequately addressed by routine measures, such as with language in the package insert, state that a risk evaluation and mitigation strategy (REMS) is required; if CBER’s safety working group evaluated the application, state that they concurred with the review team’s overall approach (if not, refer to the discussion in the postmarketing section))


· brief discussion of significant issues not addressed by the above categories (if applicable)


· bottom line recommendation of the clinical reviewer based on risk-benefit considerations with respect to the proposed indication and target population
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2. Clinical and Regulatory Background
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		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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2.1 Disease or Health-Related Condition(s) Studied

Botulism is a rare and potentially fatal paralytic illness that occurs when neuromuscular transmission is interrupted by botulinum neurotoxins (BoNT) produced by Clostridium botulinum and related Clostridia species. Serotoxins A through G have different potencies and different time courses. Though some consider the toxin to have irreversible effects, others have presented evidence of reversibility of effect. Patient improvement is theorized to result from regrowth of nerve or resprouting of new axonal branches to heal the synaptic blockade. 

		MACROBUTTON button Show instructions



		Summarize the disease process in order to provide the reader with an understanding of aspects of the disease that the product is intended to prevent, treat, or modify.  Examples that may merit discussion include:  the natural history of the disease (such as rapidity of progression), severity, demographics of the affected population, and major complications.  For products intended to prevent a disease or adverse outcome, discussion of prevalence and incidence is important.  For example, for prophylactic treatment in hemophilia patients, historical incidence of annualized bleeding rates is particularly relevant.
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2.2 Currently Available, Pharmacologically Unrelated Treatment(s)/Intervention(s) for the Proposed Indication(s)
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		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.





Treatments for botulism unrelated to antitoxins are typically supportive. Mechanical ventilation and improved nutrition are key. Modern ICU techniques are important to minimize complications such as pneumonia, aspiration, ileus, need for tracheostomy, other infections, and urinary retention.

2.3 Safety and Efficacy of Pharmacologically Related Products
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		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.





[5.3.5.2.1, p. 219] There have been other immunoglobulin-based antitoxins for botulism. 

1. Licensed botulinum antitoxin ABE


2. Licensed botulinum antitoxin AB

These were licensed and available in the U.S. for over 40 years. The license for BAT AB expired on March 13, 2010.


3. BabyBIG is used for infant botulism A and B. This is a human product. In general, human products are preferred in this setting in order to avoid lifelong sensitization against equine substances. The drug is approved only for those < 1 year of age.

Data from prior botulinum antitoxin products showed anaphylaxis rates of 1.9% (range 2.9-5.0%) and serum sickness rates of 3.7% (range 1.8-9.5%) [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 223]. Serum sickness is felt to be dose related, with the rate of anaphylaxis less so. 

CDC data from 1967 to 1977 reported 9.0% of nonfatal hypersensitivity reactions. Acute and chronic reactions constituted 5.3% and 3.7% of the reactions, respectively. [Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 6]


2.4 Previous Human Experience with the Product (Including Foreign Experience)
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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





“Previously available antitoxin products, licensed botulinum antitoxin ABE or AB and investigational BAT E, were available for more than 40 years in the United States. With the expiration of BAT AB on March 13, 2010, heptavalent equine-based botulinum antitoxin (H-BAT), manufactured by Cangene Corporation, became the only botulinum antitoxin available in the United States for non-infant botulism (BabyBIG® is used to treat infant botulism; however, H-BAT would be used for infants with botulinum


toxin types not covered by BabyBIG®). H-BAT is only available under CDC-sponsored, expanded access Investigational New Drug application (IND 6750)1 through consultation with CDC and state botulism duty officers to determine the need for H-BAT in a suspected botulism patient. The botulism duty officers then process the release of H-BAT, which is pre-positioned nationwide, including 8 quarantine stations and Alaska, within 24 hours of consultation to the hospitals.” Further discussion of the CDC IND 6750 experience is expanded upon in §6.4 of this document.

2.5 Summary of Pre- and Post-submission Regulatory Activity Related to the Submission
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		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.





Presubmission activities are documented in minutes from previous meetings. These occurred on 2012-06-13, 2011-05-27, 2010-07-13, 2009-12-10, and 2004-08-26. IND investigations were done under 6750 and 12052. FDA granted orphan drug designation for heptavalent botulism antitoxin on 2011-06-29, as shown in section 1.2 containing a copy of the FDA letter. 


Priority review was granted to the Applicant as part of the current approval process.

In November 2012, an information request was sent to the Applicant. On 2012-12-04 CBER received a response to FDA’s information request of 2012-11-20. The following points were made. Concomitant medication information in IND 6750 was not captured. The Applicant is open to discussing the premedication issue. The potential for anticholinergic effects had not been previously considered. Tolerability is not linked to the dose volume. Also, the Applicant considers the death of subject 29028 to be unrelated to NP-018. Another information request was generated asking about the course of hematuria and renal function in general. It has not yet been sent.

2.6 Other Relevant Background Information
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		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.





The exposures to toxin and blood levels achieved vary depend on the particular case, route of exposure, and dose. Routes of exposure include foodborne, inhalational, wound, or intestinal.


For foodborne exposure, the highest recorded serum level in the U.S. is 32 MIPLD50/mL. Assuming equilibration between intravascular and extravascular-extracellular compartments, the toxin would be distributed through approximately 15 liters of fluid in the adult. Thus, the 15,000 mL of fluid would contain 480,000 MIPLD50 of toxin. Similarly, the highest level ever recorded worldwide was 160 MIPLD50, which would correspond to 2,400,000 MIPLD50 of toxin in the body. In the instance of the lowest potency antitoxin and the highest ever recorded foodborne dose, this would be a ratio of at least 4:1 antitoxin:toxin molecules in the body using target levels and 2:1 using label levels. The exposure from wound botulism and intestinal colonization is not known. [From Human Dose Justification, section 4]


3. Submission Quality and Good Clinical Practices
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3.1 Submission Quality and Completeness
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		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.





Data quality and completeness vary between the three controlled and one uncontrolled clinical trials. The methods range from rigorously controlled double-blind, placebo-controlled studies to a “non-research” expanded access program.


BB-IND 6750


The submission describes the nature of the non-research, expanded access IND process. Each case is considered a public health emergency. 


“Therefore, information collected under IND 6750 is limited in its scope under a non-research treatment IND protocol (CDC IRB Protocol #4509). Enrolling potential patients under a research program, as defined under 45 CFR 46.102(d), is not feasible because suspected cases occur unpredictably and antitoxin treatment is most effective if given as soon as possible.” [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 219]

Previous experience with investigational BAT E reveals that data collection is difficult. Report #3 details the recurring effort required and implemented by CDC in order to collect the data, beginning with communications to the physician through writing the hospital CEO (n=20) to finally requesting the medical records and extracting the data themselves (n=15) [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 219]. Table 1 shows that only 37% have all documents returned [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 224]. 95% have at least two forms completed. Attempts to contact treating physicians and complete the forms range from 0-24 (mean = 6 attempts). 

Furthermore, from page 223, it is stated that there “are limitations in the clinical information received as report forms may be incomplete despite efforts of active follow-up with the hospitals and treating physicians, sending of official letters, and request and review of medical records. CDC’s Botulism Treatment Program treats patients in hospital


settings, therefore, some of the objective parameters asked for in the report forms are not routinely provided to CDC by treating physicians (e.g., scale used for assessing deep tendon reflexes and musculoskeletal exam). The main objective of assessing adverse events and safety of H-BAT and patient outcomes is able to be accomplished under CDC’s program.” 

3.2 Compliance With Good Clinical Practices And Submission Integrity

No irregularities with good clinical practice and submission integrity were identified separate from the above mentioned matters regarding data collection.
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		This section should include comments on compliance with good clinical practices, including informed consent, site-specific issues, and whether the clinical trials were conducted in accordance with acceptable ethical standards.  


If a bioresearch monitoring audit process and report is not requested from the Division of Inspections and Surveillance (DIS), provide a brief summary on the quality and nature of other methods used to audit or check the applicant’s data and/or analyses.  


For DIS-requested audits, include a brief summary of the rationale for these audits and site selection such as:


· Specific safety concern(s) at a particular site based on review of adverse events, serious adverse events, deaths, or discontinuations 

· A specific efficacy concern based on review of site-specific efficacy data 

· A specific concern for scientific misconduct at one or more particular sites based on review of financial disclosures, protocol violations, clinical trial discontinuations, or safety and efficacy results

The summary should also include a brief mention of the significant findings of such audits with attention to:


· Data integrity issues with respect to efficacy and safety or human subject protection issues affecting data integrity 


· Issues identified with respect to monitoring of clinical trials and how the monitoring, or lack thereof, affected data integrity  


Do not recapitulate the entire DIS report here.  


In instances where the review team or others (e.g., consultants, including special government employees) audited the case report forms or clinical source data, the methods that were used and the results of those audits should be described.
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3.3 Financial Disclosures

No financial irregularities were identified.
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		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 
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		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

Awaiting mid-cycle memo
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		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).  
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4.2 Assay Validation 

Awaiting mid-cycle memo
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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

Awaiting mid-cycle memo
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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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4.4 Clinical Pharmacology 
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		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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4.4.1 Mechanism of Action

The proposed mechanism of action is specific binding and neutralization of the toxin by the antitoxin antibody fragments. All binding is done in an extracellular location. Once the toxin enters the target cell, the effect of that toxin may be irreversible.
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		Summarize known and proposed mechanism(s) of action of the product in its achieving the clinical effect, both beneficial and undesirable.
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4.4.2 Human Pharmacodynamics (PD)

Awaiting mid-cycle memo
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		Include important PD findings that relate to mechanism of action and safety concerns (e.g., von Willebrand Ristocetin Cofactor activity, and PSA level).  Briefly discuss the findings without detailing the studies, but address specific safety PD issues in more detail in Section 8, Integrated Overview of Safety. 
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4.4.3 Human Pharmacokinetics (PK)

Awaiting mid-cycle memo
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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.
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4.5 Statistical

Awaiting mid-cycle memo
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		Briefly discuss the findings of the statistical reviewer.  In many cases, this can be achieved in one sentence, such as, “The statistical reviewer verified that the primary study endpoint analyses cited by the applicant were supported by the submitted data.”


If the statistical review reveals an issue that could have an effect on the evaluation of the clinical data, summarize at a high level the conclusion(s) of the statistical reviewer with regard to the issue(s).  
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4.6 Pharmacovigilance
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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 
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		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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5.1 Review Strategy

To date, the review has consisted of review of the clinical documents submitted with BLA 125462/0. 
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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

Documents reviewed to date include the clinical summary documents in module 2, most of the clinical reports in module 5, the draft label in module 1, orphan designation letter in module 1, and meeting minutes in module 1. Some of the references were also reviewed. 


Documents from IND 6750 and IND 12052 have not yet been reviewed beyond reference to them in BLA 125462.
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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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5.3 Table of Studies/Clinical Trials

[image: image2.emf]

[image: image3.emf]

[Source: Original BLA 125462/0; tabular-listing.pdf, pp. 9-10]
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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.  
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5.4 Consultations


		MACROBUTTON button Show instructions



		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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5.4.1 Advisory Committee Meeting (if applicable)

A Blood Products Advisory Committee meeting is tentatively scheduled for February 2013.


		MACROBUTTON button Show instructions



		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.  
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5.4.2 External Consults/Collaborations

None.
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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. 





 MACROBUTTON  nil Insert text here 

5.5 Literature Reviewed (if applicable)

A collection of 320 articles in pdf format were submitted with the application. In addition, several literature searches produced over 100 articles that appeared clinically relevant. These Pubmed abstracts were imported into a bibliographic reference manager for continuing consultation.
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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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6. Discussion of Individual Studies/Clinical Trials


		MACROBUTTON button Show instructions



		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.





The studies to be reviewed here are:

1. BT-001


2. BT-002 stage A


3. BT-002 stage B


4. CDC IND 6750

6.1 Trial #1 


Pharmacokinetics of a heptavalent equine derived botulinum antitoxin (NP-018)

6.1.1 Objectives (Primary, Secondary, etc)


		MACROBUTTON button Show instructions



		A single phrase, sentence or paragraph describing the purpose/objective and rationale of the study should be included.





“The primary objective was to evaluate the safety of NP-018 based upon clinical observations, adverse events (AEs) and laboratory assessments. The secondary objective was to assess the pharmacokinetics (PK) of the seven botulinum antitoxin serotypes contained in NP-018 following intravenous (IV) administration.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 2]

6.1.2 Design Overview 

“This was a Phase 1, single-centre, randomized, double-blind, parallel arm study. NP-018 was intravenously administered to healthy, male and female volunteers between the ages of 19 and 52 years. Forty subjects were randomized to receive either one or two vials of NP-018, representing a single or double dose of botulinum antitoxin.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 2]
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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.  
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6.1.3 Population 

The target population for this marketing application is the group of symptomatic patients with proven or suspected botulism. The target population for the application will receive NP-018 after they have already been exposed to toxin and are symptomatic. 


The subjects studied in this clinical trial are normal volunteers, none of whom is symptomatic or has been exposed to toxin before administration of test product. It is unproven that they are similar enough to the target population to allow generalization, which has lead to the animal rule decision.


“Screening evaluations occurred within 28 days prior to the baseline visit. The screening process was conducted in 2 visits (Day 1S and Day 2S). As a safety precaution, a horse dander (E3) IgE test on Day 1S and a NP-018 skin sensitivity on Day 2S were performed to exclude subjects who tested positive and could have developed serious reactions, such as anaphylaxis and serum sickness, to the equine-derived NP-018 product.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 20]

· Inclusion criteria


· Male or female


· Age 18-55 years


· Body-mass index 20-30, minimum absolute weight of 111 lb (50 kg)


· Normal, healthy by medical history, physical exam, electrocardiogram, laboratory tests of renal, liver, and hematological functions


· Adequate contraception for female subjects (two forms or at physician’s discretion) or FSH over 40 mIU/mL for postmenopausal women


· Signed informed consent


· Exclusion criteria


· Allergies to horses, horse serum, horse products, albumin, latex, rubber, plastic, food (moderate-severe), environmental requiring immunosuppression


· Plasma donation within 7 days of dosing, blood loss or donation within 56 days


· Heavy tobacco or alcohol abuse


· HIV infection or hepatitis


· Any investigational product within 30 days


· Asthma


· Use of nicotine containing product


· Hemoglobin < 12 grams/dL
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		Summarize the important eligibility criteria.
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6.1.4 Study Treatments or Agents Mandated by the Protocol

“Subjects were randomly assigned to receive either one or two vials of NP-018. Each vial had a nominal potency of serotype A = 7500 U, serotype B = 5500 U, serotype C = 5000 U, serotype D = 1000 U, serotype E = 8500 U, serotype F = 5000 U and serotype G = 1000 U. […] The lot number of the NP-018 used in this study was 2060401Z.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 3]

Each vial contains 11.2 mL of product. At a protein concentration of approximately 60 mg/mL, or 6 g/dL, a typical dose is 672 mg per person. For a 67 kg person this is approximately 10 mg/kg. 

		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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6.1.5 Directions for Use

“Forty (40) subjects were randomized to receive 1 or 2 vials of NP-018. NP-018 was administered intravenously. Each vial of NP-018 contained a volume of 11.2 mL. The pharmacist (or designate) diluted each vial of NP-018 to 1:10 in 0.9% Sodium Chloride, Injection, USP in intravenous saline bags. To maintain the blind of the study, equivalent volumes were administered to each subject. Each subject received 1 infusion consisting of 2 bags. Subjects randomized to receive 2 vials of NP 018 were administered 2 bags each containing approximately 112 mL of NP-018 in 0.9% saline (total of 224 mL of NP- 018 in saline) while subjects receiving 1 vial of NP-018 were administered approximately 112 mL of NP 018 in 0.9% saline followed by 112 mL of 0.9% saline alone. This ensured the blind of the study, as equivalent volumes were administered and the rate of protein administration was equivalent during the first 112 mL of fluid infused. Upon completion of dosing the intravenous line was flushed with 50 mL of 0.9% saline. 


NP 018 was administered at an incremental infusion rate, starting very slowly in the initial period. NP 018 was administered at a rate of 0.5 mL/min for the first 30 minutes, then 1 mL/min for the next 30 minutes and then 2 mL/min for the remainder of the infusion (approximately 80 minutes). The total infusion time was approximately 2 hours 30 minutes.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 3, 26]
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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

This is a single site study performed at:


Mark J Allison, MD, CCTI


MDS Pharma Services US, Inc.


4747 E Beautiful Lane


Phoenix, AZ,


USA, 85044

The investigator is Dr. Mark J Allison, MD, CCTI.
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6.1.7 Surveillance/Monitoring

“This study was conducted in compliance with and monitored according to Good Clinical 


Practices as outlined in 21 CFR 314.50 (d) (5) ix, xi. […] The clinical site’s Institutional Review Board (IRB) reviewed the protocol and the informed consent form (ICF) prior to study initiation. A table of the specific IRB approval dates for the protocol, ICFs and amendments can be found below in Table 5:1. The IRB at MDS Pharma Services (MDS PS) complies with Section 56 of Title 21 of the Code of Federal Regulations (CFR). The protocol, ICFs, amendments, and a list of the IRB composition and contact information are provided […] This study was conducted in accordance with the clinical research guidelines established by the basic principles defined in the US 21 CFR Part 50, 54, 56 and 312 as well as US 45 CFR Part 46. This study was also conducted in compliance with the ethical principles of the Declaration of Helsinki, and in accordance with the International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH) E6 Good Clinical Practices.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 1, 14].

Subjects returned for follow-up visits on Days 1, 3, 7, 14, 21 and 28. The schedule of assessments is given in table 9:1. [Source: Original BLA 125462/0; BT001-study-report-body, p. 3] 

“In addition, a Data Safety Monitoring Board was assembled to review the safety data from the study according to the schedule layed out in Section 9.7.1.3 of this report. The purpose of the DSMB committee was to ensure the safety of the study subjects during the study on an ongoing basis. The safety data (clinical observations, AEs and laboratory assessments) from the electronic case report form database were sent to the DSMB committee after each treatment cohort. The DSMB reviewed the safety data from each cohort and made recommendations concerning continuation and/or stopping of the study.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 21]
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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.





 MACROBUTTON  nil Insert text here 

6.1.8 Endpoints and Criteria for Study Success 

“Safety of NP-018 was evaluated based on clinical observations, AEs, laboratory assessments and human anti-equine antibody testing.” Pharmacokinetics was evaluated as follows. “Blood samples (50 mL) were collected after NP-018 administration for botulinum toxin neutralizing antibody analysis at the following time points: 0.5, 4 and 8 h; Days 1, 3, 7, 14, 21, 28, and at early withdrawal. The following pharmacokinetic parameters were calculated from the serum drug concentration-time curves for either 1 or 2 vials of NP-018 for all seven botulinum antitoxin serotypes: area under the serum concentration versus time curve (AUC0-t, AUC0-∞, and AUC0-t/AUC0-∞), maximum measured serum concentration (Cmax), time of the maximum measured serum concentration (Tmax), terminal elimination rate constant (λz), terminal elimination half-life (t1/2), clearance (Cl) and volume of distribution (Vd).” [Source: Original BLA 125462/0; BT001-study-report-body, p. 3]
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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.
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6.1.9 Statistical Considerations & Statistical Analysis Plan

“As this study was to assess the pharmacokinetics and relative safety of NP-018, no formal sample size calculation was performed. Twenty (20) subjects per treatment group were judged to be sufficient to meet the objectives of the study. […] As planned a total of 40 subjects were enrolled in this study. […] Randomization was stratified by gender to ensure an equal number of men and women in each group.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 3, 20, 37]


There were no adjustments for covariates or multiplicity. All summary statistics and statistical tests were performed with missing values omitted from the analysis. No imputation was done. 


		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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6.1.10 Study Population and Disposition

[image: image4.emf]

[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 39]
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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”
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6.1.10.1 Populations Enrolled/Analyzed


Thirty nine subjects were included in the pharmacokinetic analysis as per the statistical analysis plan (SAP). All 40 subjects were included in the safety assessment. [Source: Original BLA 125462/0; BT001-study-report-body, p. 3]
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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.  
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6.1.10.1.1 Demographics

The study population included 20 men and 20 women. Each dose stratum had equal numbers of men and women (10:10). Mean age and weight were 34 years and 73 kg, respectively. Caucasians constituted 88% of the sample. Out of 40 subjects enrolled, 39 subjects completed the study. One subject withdrew because of adverse events (subject #1). [Source: Original BLA 125462/0; BT001-study-report-body, pp. 40-1]
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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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6.1.10.1.2 Medical/Behavioral Characterization of the Enrolled Population

Subjects were normal volunteers.
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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.
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6.1.10.1.3 Subject Disposition

Forty subjects were entered into the study and randomized. Subjects were grouped into cohorts of 5 for dosing purposes. All subjects except one completed the study. The one developed a moderate allergic reaction necessitating discontinuation of the infusion. The subject was followed for the full length of the trial for safety purposes. [Source: Original BLA 125462/0; BT001-study-report-body, p. 38]
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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 

No actual treatment efficacy assessments were done in this trial. Instead, pharmacokinetic measurements were made. “For pharmacokinetics, descriptive statistics such as arithmetic means, median, standard deviation (SD), coefficients of variation (CV%), range (minimum and maximum) were calculated for the pharmacokinetic parameters listed above. Geometric means were calculated for AUC0-t, AUC0-∞ and Cmax. Descriptive statistics on the pharmacokinetic parameters were presented by gender.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 4]

Formal analysis of pharmacokinetic data will be done by the clinical pharmacology team. 


“Based on the lack of clinically important safety concerns, Cangene Corporation concludes that NP-018 was well tolerated and bioavailable for use in treating patients with botulism.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 5]
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6.1.11.1 Analyses of Primary Endpoint(s)

Dose-response, drug-drug, and drug-disease assessments were not made.
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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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6.1.11.2 Analyses of Secondary Endpoints 

Secondary endpoints were the pharmacokinetic parameter assessments. “The pharmacokinetic parameters varied based upon the antitoxin serotype measured. 


Although no formal dose proportionality assessment was performed AUC0-t, AUC0-∞ and Cmax values increased in a dose proportional fashion as NP-018 doses increased from one to two vials. In addition, mean clearance values appeared to be similar between both treatment groups for the seven antitoxin serotypes, suggesting dose linearity of NP- 018 over the dose range studied. The half-lives of the different antitoxin serotypes varied with the serotype. Antitoxin serotypes D and E had the shortest mean half-lives whereas antitoxin serotypes B and C had the longest mean half-lives. Overall the half-lives of the various antitoxin serotypes were shorter than expected for an equine derived F(ab')2 hyperimmune product. Comparison of the pharmacokinetic parameters between male and female subjects for antitoxin serotypes A through G showed that there were no gender related differences following a single intravenous administration of either one or two vials of NP-018.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 52]
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		Identify and discuss only those secondary endpoints that were critical to reaching a clinical recommendation.  As always, focus on the content of the PI to help guide your review.  For example, if the applicant proposed an indication supported only by a secondary endpoint, the analyses of those data would merit careful scrutiny and comment in the review, and the reviewer should clearly explain their rationale for supporting or rejecting the proposed indication.


Similar to the analysis of primary endpoints, important differences may be apparent between the results in different analysis populations and may merit discussion.


For vaccines, immunogenicity is often an important secondary endpoint.  In addition to conducting the customary immunogenicity analyses, describe the correlation of efficacy with post-vaccination immune response, if those data are available.
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6.1.11.3 Subpopulation Analyses

No differences in pharmacokinetic parameters were found between males and females.
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		Briefly discuss the results of analyses in special populations, e.g., pediatric, premature infants, elderly, and persons at exceptional risk for the health-related condition of interest.  In most cases, reviewers should document analyses of efficacy stratified by gender and by racial/ethnic group, and they should briefly discuss any substantial differences noted.
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6.1.11.4 Dropouts and/or Discontinuations

One subject (subject -(b)(6)-) discontinued the treatment infusion due to a moderate allergic reaction. The subject was kept in the safety monitoring program to the end of the observation period.
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		Briefly discuss the relevance and acceptability of how the applicant handled subject dropouts and missing data.  Consider the credibility of results that subgroup the data by protocol completers, compliers or other stratifications.  Sensitivity analyses and discussion with the statistical reviewer may be helpful.  
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6.1.11.5 Exploratory and Post Hoc Analyses

None.
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		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. 
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6.1.12 Safety Analyses


6.1.12.1 Methods

“Safety parameters, including medical history, vital signs, physical examination, electrocardiogram (ECG), laboratory tests, adverse events, concomitant medications, and skin sensitivity testing were summarized and compared by treatment but were not subjected to statistical analysis. In addition, shift tables describing out of normal range shifts were provided for clinical laboratory results. Shift tables were also presented for physical examination results and coagulation parameters.” [Source: Original BLA 125462/0; BT001-study-report-body, p. 4]

To reduce the risk of serum sickness and anaphylaxis, only 5 subjects were dosed at a time during the first and second cohorts to allow for observation. Because acute reactions are expected within the first 30 minutes, subjects were spaced at 35 minutes. For indolent reactions like serum sickness which typically manifests in two weeks, cohorts were spaced by 21 days. 


Safety assessments and schedules were detailed in table 9:3. Definitions and criteria for safety reporting were given in table 9:4. [Source: Original BLA 125462/0; BT001-study-report-body.pdf, pp. 31-32]

		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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6.1.12.2 Overview of Adverse Events

A total of 53 adverse events were reported in 18 (45%) subjects. These AEs were mild in 47 instances and moderate in seven. There were no severe AE. Seven AE were probably treatment-related and 21 possibly related. No differences were seen between doses of one vs. two vials of NP-018. The most frequent AEs were headaches and somnolence, which are typical and expected.

“There were no substantial safety issues and no serious or severe adverse events occurred during this study. One subject (Subject 1) was withdrawn due to adverse events resulting from a moderate allergic reaction. The most frequently reported adverse events were mild and moderate headache and mild somnolence. The remaining adverse events occurred in less than 10% of subjects. These adverse events were reported as mild or moderate in severity and most were resolved without concomitant therapy. […] Drug-related AEs included headache, dysphagia, flatulence, nausea, throat irritation, feeling cold, pain, pyrexia, swelling, pharyngolaryngeal pain, hyperhydrosis, pruritus, pruritus generalized, skin disorder and urticaria.” [Source: Original BLA 125462/0; BT001-study-report-body, pp. 4-5 and summary-clin-safety.pdf, pp. 8-9] Further details for the one withdrawal are given in §6.1.12.7.

The only laboratory change noted by the Data Safety Monitoring Board was a drop in hemoglobin levels of approximately 1 g/dL from screening to the end of the study. The likely reason for this drop was the large volume of blood drawn during the course of the study. There was also a slight elevation in reticulocyte counts at Day 7 post-dosing along with a slight drop in hematocrit at Day 7 and 28 post-dosing. These minor changes were neither statistically significant nor pathological and were most likely associated with the volume of blood drawn during the study.” [Source: Original BLA 125462/0; BT001-study-report-body, pp. 4-5]
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[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 53]
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[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 54]
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[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 54]
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[Source: Original BLA 125462/0; BT001-study-report-body.pdf, pp. 55-56]
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 18]


Seven adverse events were assessed as probably treatment related. No significant increase in adverse events occurred with two vials over one vial, thus no dose effect for the adverse events was seen.


The most common adverse events were headaches and somnolence as given in the following table.


[image: image11.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 19]


The headaches were considered likely related. The somnolence events were considered likely unrelated.

		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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6.1.12.3 Deaths 

There were no deaths during this trial or any part of the overall protocol.


		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.
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6.1.12.4 Nonfatal Serious Adverse Events 

There were no nonfatal serious adverse events during this part of the trial.


		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.  
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6.1.12.5 Adverse Events of Special Interest (AESI) 

Development of immunogenicity against NP-018 is an adverse event of special interest. Subjects were tested prior to dosing and on day 28. The results are given in tables 12:5 and 12:6. Seven subjects converted from negative to positive out of the 26 initially negative subjects (27%). Conversion was not dose dependent. Fourteen others were positive at baseline. There was no clear relationship between development of adverse reactions and serological status. [Source: Original BLA 125462/0; BT001-study-report-body, pp. 60-1]
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[Source: Original BLA 125462/0; BT001-study-report-body.pdf, p. 60]


The breakdown of immunoglobulin subtypes developed in BT-001 is given in the following table.


[image: image13.emf]

[Source: Original BLA 125462/0; summary-clin-pharm.pdf, p. 37]


All antibodies formed were IgG or IgA. No IgE antibodies were found. There was no dose-dependence.

There were no other adverse events of special interest (AESI) recorded during this part of the trial. AESI for this class of product would typically include serum sickness, hemolysis, or thrombosis.
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		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.
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6.1.12.6 Clinical Test Results 

The only reported laboratory abnormalities in BT-001 were a drop in hemoglobin of ≤ 1 g/dL, decrease in hematocrit, and slight rise in reticulocyte count at day 7, likely caused by the number of blood samples. No significant drops in individual subjects were reported.
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 36]
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 37]
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 38]

Thus, no significant areas of concern were identified in the laboratory data.


No substantial abnormalities in vital signs or physical findings were reported.

		MACROBUTTON button Show instructions



		Identify and discuss treatment-emergent laboratory or vital sign abnormalities (regardless of whether reported as AEs).  
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6.1.12.7 Dropouts and/or Discontinuations

One subject discontinued because of a significant moderate allergic reaction. Urticaria and skin nodularity and swelling occurred 52 minutes into an infusion. Other symptoms included headache, body aches, hot feeling, pyrexia, and pharyngolaryngeal pain. Though he was treated with epinephrine, the reaction was still considered moderate. Some practitioners will treat with epinephrine before a reaction progresses too far. The clinical course in this subject had they been managed without epinephrine and with other measures cannot be known. Skin testing was negative at screening and immunogenicity testing was negative before and after dosing. [Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 31]
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		Discuss the overall impact of discontinuations on the evaluation of safety.  Focus special attention on discontinuations due to AEs.
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6.2 Trial #2 


Botulism Antitoxin effects on paralysis induced by Type A and Type B Botulinum Neurotoxins in the Extensor Digitorum Brevis Muscle


 MACROBUTTON  nil Insert text here 

6.2.1 Objectives (Primary, Secondary, etc)


		MACROBUTTON button Show instructions



		A single phrase, sentence or paragraph describing the purpose/objective and rationale of the study should be included.





· Primary objectives:


· To evaluate the efficacy of the licensed botulism antitoxin bivalent (equine) types A and B (Aventis Pasteur) in preventing paralysis of the extensor digitorum brevis (EDB) muscle in the EDB model of paralysis in healthy subjects versus placebo following BOTOX® or MYOBLOC® administration

· To validate the extensor digitorum brevis muscle model for this purpose in preparation for use in stage B of this development program


· Secondary objective: The secondary objective of this study was to evaluate the safety of Botulism Antitoxin types in healthy subjects.

· Sample size calculations for stage B will be based on Stage A analysis


[Source: adapted from - Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 2-3]


6.2.2 Design Overview 

BT-002-A is a phase 1b/2a, single center, randomized, double blind, dual arm, parallel, clinical trial. The design is as an exploratory pharmacodynamic study in a preventive, pre-exposure model. Subject participation length of 28 days was chosen because most adverse reactions to botulinum toxin injected into the EDB muscle occur within a week. Adverse reactions are not related typically to the length of EDB paralysis, which can vary widely. 

		MACROBUTTON button Show instructions



		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.  
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6.2.3 Population 


		MACROBUTTON button Show instructions



		Summarize the important eligibility criteria.





The target population for this marketing application is the group of symptomatic subjects with proven or suspected botulism. The target population for the application will be getting NP-018 after they have already been exposed to toxin and are symptomatic. 


· Inclusion criteria


· Male or female


· Age 18-55 years


· Body-mass index 19-30


· Normal, healthy by medical history, physical exam, electrocardiogram, nerve conduction studies, laboratory tests of renal, liver, and hematological functions


· Adequate contraception for female subjects (two forms or at physician’s discretion) or FSH over 40 mIU/mL for postmenopausal women


· Signed informed consent


· Exclusion criteria


· Previously injected with BOTOX®, BOTOX® COSMETIC, or MYOBLOC®

· Medical history that might interfere with nerve conduction studies


· Positive skin test for botulinum antitoxin


· Conditions associated with other neuromuscular diseases including multiple sclerosis, motor neuron disease, or radiculopathy


· Abnormal nerve conduction studies at screening


· Previous botulinum injection


· Known botulinum infection


· Allergies to horses, horse serum, horse products, albumin, latex, rubber, plastic, food (moderate-severe), environmental requiring immunosuppression

· Asthma


· Current infection or tattoo around the foot area


· Suspected or known diabetes, coagulopathy, vasculities


· Heavy tobacco or alcohol abuse


· HIV infection or hepatitis


· Any investigational product within 30 days


[Source: adapted from - Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 22-23]
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6.2.4 Study Treatments or Agents Mandated by the Protocol

Subjects were randomized 1:1 to active:placebo. The active agent (test article, subject drug) was Botulism antitoxin bivalent (equine) types A and B (Aventis Pasteur) given as a single intravenous infusion one day prior to administration of the challenge toxins. Placebo was 0.9% saline solution similarly given as a single infusion. The challenge toxin agents were FDA approved botulinum toxins: Botulinum toxin type A (Botox, Allergan, Inc.) or Botulinum toxin type B (Myobloc, Elan Pharmaceuticals, Inc.). See the section below for specific directions for use. The toxins were administered one day after administration of test article antitoxin.


A single dose of Botulism antitoxin bivalent (equine) types A and B (Aventis Pasteur) has the following levels: 7500 U anti-A, 5500 U anti-B. Lot number C1810AA was used in the study.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 3]

		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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6.2.5 Directions for Use

The IM injections of botulinum toxins A and B were made into the extensor digitorum brevis muscles of left and right feet, respectively. Based on prior studies of dose-response to botulinum toxins A and B in human foot muscles, doses of 5 U of toxin A and 250 U of toxin B were chosen. Due to investigator miscalculation, 500 U of toxin B were administered in BT-001 stage A. Dilutions for administration were 1 vial of study product diluted 1:10 in saline and given by slow IV infusion over approximately 82 minutes. [Sources: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 3-4]

On Day 0 of the study, subjects were IV infused with either Botulism Antitoxin Bivalent


(Equine) Types A and B or placebo at an infusion rate of 0.5 mL/min for the first 30 minutes. If no infusion safety concerns were evident, the infusion rate was increased to 1 mL/min for the next 30 min. If the IV infusions continued to be well tolerated after 60 min., the infusion rate was increased to 2.0 mL/min for the remainder of the infusion. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 24]

		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.
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6.2.6 Sites and Centers

This is a single site study performed at:


R. Richard Sloop, MD


307S 12th Ave. #16


Yakima, WA, USA, 98902


The investigator is Dr. Richard Sloop, MD. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 2]
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6.2.7 Surveillance/Monitoring

Subjects were followed for 28 days after the administration of the test articles.

“--------(b)(4)-------- reviewed the protocol, informed consent form (ICF), and supporting


study documents prior to the conduct of the clinical trial. The study was initiated only after written approval from -(b)(4)-- was obtained. Further information including IRB address and chair are included”. “This study was conducted in accordance with the clinical research guidelines established by the basic principles defined in the US 21 CFR Part 50, 54, 56 and 312, US 45 CFR Part 46, and the principles enunciated in the latest version of The Declaration of Helsinki and the ICH Harmonized Tripartite Guideline for Good Clinical Practice (ICH E6).” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 13]

		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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6.2.8 Endpoints and Criteria for Study Success 

The primary instrument in this study was determination of the neutralization of injected botulinum toxin as assessed by percent residual muscle function. The muscle function is based on the percent preservation of the extensor digitorum brevis compound muscle action potential (CMAP) M-wave amplitude or area. Amplitude was the primary endpoint, area was the secondary. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 30] Bilateral peroneal motor nerve conduction studies were performed to elicit response. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 3]

Post-treatment percentage of residual muscle function was compared to baseline nerve conduction studies. See statistical measures in §6.2.9 below.


Safety was assessed with review of clinical laboratory results, reported adverse events, vital signs, physical examinations, and electrocardiograms. Adverse events were coded using the MedDRA coding dictionary. 
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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.
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6.2.9 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





For efficacy, “Summary statistics, including the mean, median, standard deviation, minimum, maximum and coefficient of variation [are] calculated for the percent muscle function using both the M wave amplitude and area.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 5] All summary statistics are presented by treatment arm, botulism toxin type and study visit. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 30-31]


“Treatment effect over time was evaluated using an exploratory repeated-measures analysis of variance (ANOVA) model that fitted to the percent muscle function (CMAP M wave amplitude and area) following exposure to BOTOX® (Botulism toxin Type A) and MYOBLOC® (Botulism toxin Type B) separately. Whereas the treatment and time effects were considered fixed effects, subject effects were considered as a random effects. All the fixed and interaction effects in the ANOVA model were tested separately at an alpha level of 0.05. This analysis was performed separately for each of the percent muscle function endpoints (amplitude and area). An overall graph of the percent muscle function over time was created for each percent muscle function endpoint (amplitude and area) with a separate curve for each treatment group and each toxin type.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 32]


“A longitudinal analysis of variance (ANOVA) model was fitted to the percent muscle function of the EDB muscle. Treatment arm and visit were included in the model. The effect of treatment group, visit and visit by treatment interaction were tested at an alpha level of 0.05. This analysis was performed for both of the percent muscle function endpoints (amplitude and area).” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 5]


For safety, the incidence, intensity, and relationship of events to treatment were evaluated through the use of frequency tables. Summary statistics for laboratory tests and vital signs over time are provided. Count and percentages were provided for categorical variables. For abnormal laboratory values, shift tables and incidence are provided.


“A sample size of 36 subjects (n=10 in Stage A and n=16 in Stage B) was originally selected for this pilot study to provide adequate database for evaluation of the human model of neutralization of Botulinum toxin by antitoxin. The original sample size for this study was not based on formal size and power calculations. Data collected on an initial ten subjects enrolled in Stage A of this study will be used as a proof of concept for Stage B.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 32]


No multiplicity adjustments were made or considered necessary by the investigators. Missing data were considered missing; no imputation methods were used. 
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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
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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.  





A total of 10 subjects were enrolled in this protocol. All ten subjects completed the trial. All subjects were included in the safety and efficacy profile. Since the intent-to-treat population was all the randomized subjects, there is no bias here. 
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6.2.10.1.1 Demographics

Age range was 18-44 years, mean 33 years, median 35 years. Eight were Caucasian. One was Hispanic. Three female and two males were enrolled in both arms. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 35-36]

		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


		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.





Normal subjects were enrolled for this trial.
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6.2.10.1.3 Subject Disposition

Thirteen subjects were screened. Two were excluded because of peroneal nerve conduction abnormalities. One person was saved as a replacement subject. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 33] 


All ten subjects completed the trial. All subjects were included in the safety and efficacy profile.
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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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6.2.11 Efficacy Analyses
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6.2.11.1 Analyses of Primary Endpoint(s)

Calculation of the change in muscle function was done with the formula:


[image: image17.emf]

“where the subscript i refers to the study visit and CMAP is the arithmetic mean of maximum CMAP M wave amplitudes of three consequent readings for that visit. The mean baseline CMAP is the average of amplitudes from the three baseline assessments (screening, Day 0 prior to Botulism antitoxin administration and Day 1 prior to BOTOX®) (Botulism toxin Type A) or MYOBLOC® (Botulism toxin Type B) administration. […] For the calculation of primary endpoint, CMAPi from one foot will be divided by the mean of baseline CMAP of the same foot.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 30]

“Botulism Antitoxin Bivalent (Equine) Types A and B (Aventis Pasteur) (treatment arm) 

protected subjects from a decrease in muscle function following exposure to Botulism toxins A and B (BOTOX® and MYOBLOC®). Subjects receiving placebo demonstrated a loss of greater than 50% muscle function within 3 days of exposure to both Botulism toxins. In the treatment arm, muscle function was stable over time, indicating that the antitoxin is effective in preventing muscle paralysis for up to 28 days following exposure to both Botulism toxins. By longitudinal analysis of variance model, there is a significant decrease of percent muscle function of EDB muscle in the placebo arm as compared to the treatment arm over time (pvalue <0.05) for treatment effect.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 6]

		MACROBUTTON button Show instructions



		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.  





 MACROBUTTON  nil Insert text here 

6.2.11.2 Analyses of Secondary Endpoints 


“Stage A results validated the EDB model of muscle paralysis as proof of concept for stage B of this study. […] Based on these results, the EDB model can be used to evaluate the ability of the investigational Botulism Antitoxin Heptavalent (Equine) Types A-G (Cangene Corporation) to neutralise Botulism toxins in Stage B.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 6, 50]
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		Identify and discuss only those secondary endpoints that were critical to reaching a clinical recommendation.  As always, focus on the content of the PI to help guide your review.  For example, if the applicant proposed an indication supported only by a secondary endpoint, the analyses of those data would merit careful scrutiny and comment in the review, and the reviewer should clearly explain their rationale for supporting or rejecting the proposed indication.


Similar to the analysis of primary endpoints, important differences may be apparent between the results in different analysis populations and may merit discussion.


For vaccines, immunogenicity is often an important secondary endpoint.  In addition to conducting the customary immunogenicity analyses, describe the correlation of efficacy with post-vaccination immune response, if those data are available.
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6.2.11.3 Subpopulation Analyses

Not performed.

		MACROBUTTON button Show instructions



		Briefly discuss the results of analyses in special populations, e.g., pediatric, premature infants, elderly, and persons at exceptional risk for the health-related condition of interest.  In most cases, reviewers should document analyses of efficacy stratified by gender and by racial/ethnic group, and they should briefly discuss any substantial differences noted.
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6.2.11.4 Dropouts and/or Discontinuations

None.
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		Briefly discuss the relevance and acceptability of how the applicant handled subject dropouts and missing data.  Consider the credibility of results that subgroup the data by protocol completers, compliers or other stratifications.  Sensitivity analyses and discussion with the statistical reviewer may be helpful.  
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6.2.11.5 Exploratory and Post Hoc Analyses

None.
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		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. 
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6.2.12 Safety Analyses


6.2.12.1 Methods

Safety assessments were made per the study assessment schedule given in tables 9.2 and 9.3. Safety was assessed with review of clinical laboratory results, reported adverse events, vital signs, physical examinations, and electrocardiograms. Adverse events were coded using the MedDRA coding dictionary. Definitions of seriousness, severity, and relatedness were given in table 9.4.

		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


No notable differences in the number of AEs or laboratory abnormalities were reported between the treatment and placebo arms. “The vital signs were consistent within each group and there were no treatment related effects. Physical exam findings were typically unchanged over the course of the study. […] All mean serum chemistry, hematology and urinalysis values were within normal ranges, and mean changes from baseline were unremarkable. […] Some laboratory findings were found to be out-of-range but were judged as not being clinically significant by the investigator. […] All adverse events were resolved by the end of the trial. […] Therefore, it can be concluded that Botulism Antitoxin Bivalent (Equine) Types A and B (Aventis Pasteur) is safe for use in the prevention of Botulism intoxication in healthy subjects.” Glucose levels might have been influenced by meals. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 6, 28, 49-50]

A total of 11 AEs were reported by seven subjects. For active treatment, three subjects reported six AE. For placebo, four subjects reported four AE. All adverse events were mild or moderate. Only one adverse event was determined to be related to active test product. The most frequent AEs were insomnia and extremity pain. Three of 10 (30%) reported insomnia and one reported pain in two extremities. Two other subjects reported burning or spasm with their feet. The symptoms were presumably from the test procedures. It is not clear why only some reported the adverse events since all underwent the same procedures. Insomnia was more common with placebo. The pain was more common in active treated subjects, though the numbers are very small, typically just one event in the group. [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, p. 46]
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		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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6.2.12.3 Deaths 

There were no deaths in this trial.
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		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.
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6.2.12.4 Nonfatal Serious Adverse Events 

There were no nonfatal serious adverse reactions in this trial.
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		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.  
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6.2.12.5 Adverse Events of Special Interest (AESI) 


Blood samples were drawn for anti-Botulism Antitoxin reactivity from all ten study subjects on Day 0 (3 hours prior to Botulism Antitoxin administration), as well as on Day 28 (End of Study visit). Anti-Botulism Antitoxin reactivity was measured using an immunogenicity assay developed by Cangene Corporation.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 17, 49]

The following table shows the results of the testing.


[image: image18.emf]

[Source: Original BLA 125462/0; summary-clin-pharm.pdf, p. 38]

One subject in the placebo group was positive at baseline and day 28. All NP-018 subjects were negative at screening but three (60%) turned positive for IgG by day 28. No subjects developed IgM, IgE, or IgA antibodies.

Drug-drug and drug-disease interactions were not assessed.
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		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.
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6.2.12.6 Clinical Test Results 

Line item review is still ongoing at the time of this mid-cycle memo. Overall reporting is given as follows. “Post-dose laboratory deviations from normal ranges are noted in the individual subject data listings. Most out-of range laboratory findings captured were judged as not being clinically significant for this study by the investigator. […] All mean serum chemistry, hematology and urinalysis values were within normal ranges, and mean changes from baseline were unremarkable. […] Few subjects had out of range serum chemistry, hematology and urinalysis values over the duration of the study (Table 14:10 and Table 14:11). Glucose levels measured during the course of the study contributed to most of the out-of range laboratory findings. This can be likely attributed to subjects having a meal prior to study visits. All of the out-of range-values were considered by the investigator to have little clinical significance for this study.” [Source: Original BLA 125462/0; bt-002-stage-a-study-report--section-1-15-.pdf, pp. 48-49]
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		Identify and discuss treatment-emergent laboratory or vital sign abnormalities (regardless of whether reported as AEs).  
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6.2.12.7 Dropouts and/or Discontinuations

None.


6.2.12.8 Protocol Deviations


The unblinded pharmacy assistant aided in selection infusion rates for product and placebo. It is unclear to what extent this has biased the results. An information request was generated.
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		Discuss the overall impact of discontinuations on the evaluation of safety.  Focus special attention on discontinuations due to AEs.
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6.3 Trial #3 


BT-002 Stage B: Botulism Antitoxin effects on paralysis induced by Type A and Type B


Botulinum toxins in the Extensor Digitorum Brevis Muscle

6.3.1 Objectives (Primary, Secondary, etc)


		MACROBUTTON button Show instructions



		A single phrase, sentence or paragraph describing the purpose/objective and rationale of the study should be included.





· Primary objective: To assess the ability of Botulism Antitoxin Heptavalent (Equine) Types A-G (Cangene Corporation) in neutralizing botulinum toxins Types A and B (BOTOX® and MYOBLOC®, respectively) in the extensor digitorum brevis muscle (EDB) muscle model in healthy subjects versus placebo

· Secondary objective: To evaluate the safety of botulism antitoxin subtypes A-G in healthy subjects compared with placebo and with previously available licensed antitoxin A and B (Sanofi-Aventis-Pasteur)

[Source: adapted from - Original BLA 125462/0; bt-002-stage-b-final-report, p. 2]


6.3.2 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.  





BT-002-B is a phase 1b/2a, single center, randomized, double blind, dual arm, parallel, clinical trial. The design is as an exploratory pharmacodynamic study in a preventive, pre-exposure model. Subject participation length of 28 days was chosen because most adverse reactions to botulinum toxin injected into the EDB muscle occur within a week. Adverse reactions are not related typically to the length of EDB paralysis, which can vary widely. Full recovery after MYOBLOC injection was within 11 weeks and after BOTOX injection was over 57 weeks in other studies.
 [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 22]


6.3.3 Population 

The target population for this marketing application is the group of symptomatic patients with proven or suspected botulism. The target population for the application will be getting NP-018 after they have already been exposed to toxin and are symptomatic. 

The subjects studied in this clinical trial are normal volunteers, none of whom are symptomatic or have been exposed to toxin before administration of NP-018. It is unproven that they are similar enough to the target population to allow generalization, which has lead to the animal rule decision.

· Inclusion criteria


· Male or female


· Age 18-55 years


· Body-mass index 19-30


· Normal, healthy by medical history, physical exam, electrocardiogram, nerve conduction studies, laboratory tests of renal, liver, and hematological functions


· Adequate contraception for female subjects (two forms or at physician’s discretion) or FSH over 40 mIU/mL for postmenopausal women


· Signed informed consent


· Exclusion criteria


· Medical history that might interfere with nerve conduction studies


· Positive skin test for botulinum antitoxin


· Any clinically significant abnormality on screening laboratory tests

· Conditions associated with other neuromuscular diseases including multiple sclerosis, motor neuron disease, or radiculopathy


· Abnormal nerve conduction studies at screening


· The presence of identifiable anomalous innervation of EDB muscle (on either side)

· Previous botulinum injection


· Known botulinum infection


· Allergies to horses, horse serum, horse products, albumin, latex, rubber, plastic, food (moderate-severe), environmental requiring immunosuppression


· Asthma


· Suspected or known diabetes, coagulopathy, vasculities


· Heavy tobacco or alcohol abuse


· HIV infection or hepatitis


· Any investigational product within 30 days


[Source: adapted from - Original BLA 125462/0; bt-002-stage-b-final-report, p. 23-25]
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		Summarize the important eligibility criteria.





6.3.4 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.





Subjects were randomized 8:5 to active:placebo. The active agent (test article, subject drug) was Botulism antitoxin heptavalent (equine) types A-G (NP-018, Cangene Corporation) given as a single intravenous infusion one day prior to administration of the challenge toxins. Placebo was 0.9% saline solution similarly given as a single infusion. The challenge toxin agents were FDA approved botulinum toxins: Botulinum toxin type A (Botox) or Botulinum toxin type B (Myobloc). See the section below for specific directions for use. The toxins were administered one day after administration of test article.

A single dose of NP-018 has “the following nominal levels: 7500 U anti-A, 5500 U anti-B, 5000 U anti-C, 1000 U anti-D, 8500 U anti-E, 5000 U anti-F and 1000 U anti-G (one 18.51 mL vial of Botulism Antitoxin Heptavalent (Equine) Types A-G diluted 1:10 with saline). Lot number 10805139 was used in the study.” [Source: Original BLA 125462/0; bt-002-stage-b-final-report, pp. 3]


6.3.5 Directions for Use
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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.





The IM injections of botulinum toxins A and B were made into the extensor digitorum brevis muscles of left and right feet, respectively. Based on prior studies of dose-response to botulinum toxins A and B in human foot muscles, doses of 5 U of toxin A and 250 U of toxin B were chosen. Due to investigator miscalculation, 500 U of toxin B were actually administered in BT-001 stage A. Therefore, 500 U of toxin B were given in stage B. Dilutions for administration were 1 vial of study product diluted 1:10 in saline and given by slow IV infusion over approximately 150 minutes. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, pp. 3-4]

On Day 0 of the study, subjects were IV infused with either Botulism Antitoxin


Heptavalent (Equine) Type A-G (Cangene Corporation) or placebo at an infusion rate of 0.5 mL/min for the first 30 minutes. If no infusion safety concerns were evident, the infusion rate was increased to 1 mL/min for the next 30 min. If the IV infusions continued to be well tolerated after 60 min., the infusion rate was increased to 2.0 mL/min for the remainder of the infusion. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 26]


6.3.6 Sites and Centers


This is a single site study performed at:

Loma Linda University

11370 Anderson Street


Loma Linda, CA 92354, USA

The investigator is Gordon Peterson, MD. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 2]

6.3.7 Surveillance/Monitoring

“The Loma Linda University (LLU) Institutional Review Board (IRB) reviewed the protocol submitted for Stage B of the clinical study BT-002, the informed consent form (ICF), as well as all supporting study documents prior to the conduct of the clinical trial. IRB Contact information, written information for subjects and a copy of the ICF is provided […] This study was conducted and monitored in compliance with and International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH) E6 Good Clinical Practices (GCP): Consolidated Guidelines. […] This study was conducted in accordance with the clinical research guidelines established by the basic principles defined in the US 21 CFR Part 50, 54, 56 and 312, US 45 CFR Part 46, and the principles enunciated in the latest version of The Declaration of Helsinki and the ICH Harmonized Tripartite Guideline for Good Clinical Practice (ICH E6).” [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 13] 

Subjects were followed for 28 days after the administration of NP-018.
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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.





Monitoring included immunogenicity testing. Blood for anti-botulism antitoxin reactivity from all 26 subjects was drawn on days 0 and 28. Reactivity was measured using a botulism antitoxin (BAT) immunogenicity assay developed by Cangene Corp. 

Safety was monitored via examination of AEs, laboratory results, physical examinations, vital signs, and electrocardiograms.

6.3.8 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.





The primary instrument in this study was determination of the neutralization of injected botulinum toxin as assessed by percent residual muscle function. The muscle function is based on the percent preservation of the extensor digitorum brevis compound muscle action potential (CMAP) M-wave amplitude or area. Bilateral peroneal motor nerve conduction studies were performed to elicit response. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 3]

Post-treatment percentage of residual muscle function was compared to baseline nerve conduction studies. See statistical measures in §6.3.9 below.


Safety was assessed with review of clinical laboratory results, reported adverse events, vital signs, physical examinations, and electrocardiograms. Adverse events were coded using the MedDRA coding dictionary.


6.3.9 Statistical Considerations & Statistical Analysis Plan

For efficacy, “Summary statistics, including the mean, median, standard deviation, minimum, maximum and coefficient of variation [are] calculated for the percent muscle function using both the M wave amplitude and area.” [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 5] 

“Treatment effect over time was evaluated using an exploratory repeated-measures analysis of variance (ANOVA) model that was fitted to the percent muscle function (preservation of the EDB CMAP M wave amplitude and area, with a reference electrode at either the standard or inactive location) following exposure to BOTOX® (Botulinum toxin Type A) and MYOBLOC® (Botulinum toxin Type B) separately. Whereas the treatment and time effects were considered fixed effects, subject effects were considered as random effects. All the fixed and interaction effects in the ANOVA model were tested separately at an alpha level of 0.05. This analysis was performed separately for each of the percent muscle function endpoints (amplitude and area). An overall graph of the percent muscle function over time was created for each percent muscle function endpoint with a separate curve for each treatment group and each toxin type.” [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 37]


“A longitudinal analysis of variance (ANOVA) model was fitted to the percent muscle function of the EDB muscle. Treatment arm and visit were included in the model. The effect of treatment group, visit and visit by treatment interaction were tested at an alpha level of 0.05. This analysis was performed for both of the percent muscle function endpoints (amplitude and area).” [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 5]


For safety, the incidence, intensity, and relationship of events to treatment were evaluated through the use of frequency tables. Summary statistics for laboratory tests and vital signs over time are provided. For abnormal laboratory values, shift tables and incidence are provided.

“All endpoint calculations and statistical analyses were performed at Cangene Corporation in compliance with SOPs and the Statistical Analysis Plan (SAP) for Stage B of BT-002. […] Reported results were internally peer reviewed and all data tables are audited for accuracy.” [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 36]

“The original sample size of 26 subjects in Stage B was selected in order to provide an 


adequate database for the assessment of Cangene’s Botulism Antitoxin Heptavalent (Equine) Types A-G to neutralize the Botulinum toxins Type A and B in the human EDB muscle model. […] Percent muscle function of the EDB muscle following exposure to BOTOX® and MYOBLOC® after treatment with Botulism Antitoxin Heptavalent (Equine) Types A-G or placebo serve as co-primary endpoints for Stage B. Stage B is a repeated measure design similar to Stage A, in which each subject is measured 6 times post-baseline for the primary endpoints. In Stage A, the effect size observed following exposure to MYOBLOC® was smaller than the one observed with BOTOX®. To be conservative, the sample size for Stage B is justified based on CMAP M wave amplitudes observed in the Stage A following MYOBLOC® administration. Further sample size calculations for Stage B were based on the assumption that Botulism Antitoxin Heptavalent (Equine) Types A-G (Cangene Corporation) will be equally effective in neutralizing Botulinum toxin Types A (BOTOX®) and B (MYOBLOC®) as Botulism Antitoxin Bivalent (Equine) Type A and B (data from Stage A). From the data collected in Stage A of this study, the mean and variance-covariance matrix of the EDB CMAP M wave amplitudes following exposure to Botulinum toxins Types A (BOTOX®) and B (MYOBLOC®) over time were calculated. Results are shown in tables 9:5 and 9:6.” [Source: Adapted from- Original BLA 125462/0; bt-002-stage-b-final-report, p. 38]

No multiplicity adjustments were made or considered necessary by the investigators. There were no adjustments for covariates made during this study. Missing data were considered missing; no imputation methods were used.
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		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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6.3.10 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”
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6.3.10.1
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.  





A total of 26 subjects were enrolled in this protocol. Of the 26, 25 subjects completed the trial. All 26 subjects were included in the safety profile. The remaining 25 subjects were included in the efficacy analysis. All subjects were skin tested for sensitivity to equine product. It is not clear that such testing would be performed in the acute clinically setting, either universally or sporadically. The exclusion of subjects who test positively potentially introduces bias into the sample.

6.3.10.1.1 Demographics

Age range was 19-48 years, mean 28 years, median 25 years. Race was Caucasian in 96%, with 62% non-Hispanic and 39% Hispanic. Thirteen males and thirteen females were randomized, with 8 males and 8 females in the active arm and 5 each in the placebo arm. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, pp. 40-44]
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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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6.3.10.1.2 Medical/Behavioral Characterization of the Enrolled Population

Normal subjects were enrolled for this trial.

		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.
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6.3.10.1.3 Subject Disposition

A total of 45 subjects were screened. From the 45 originally screened, 26 subjects were chosen. Fourteen were not included because they did not meet the criteria including medical history and peroneal nerve conduction abnormalities as shown in report appendix 16.2.5.2. Five were excluded for administrative reasons. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, pp. 39-40]

[image: image19.emf]

[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 41]
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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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6.3.11 Efficacy Analyses
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6.3.11.1 Analyses of Primary Endpoint(s)

Calculation of the change in muscle function was done with the formula:


[image: image20.emf]

where the subscript i refers to the study visit and CMAP is the maximum CMAP M wave amplitude. “The mean baseline CMAP is the average of amplitudes for Baseline NCS #1 which was measured during the Screening visit and Baseline NCS #2 which was measured within 7 days prior to infusion of the study drug on Day 0. […] For the calculation of primary endpoint, CMAPi from each foot will be divided by the mean of baseline CMAP of the same foot.” [Source: Original BLA 125462/0; bt-002-stage-b-final-report, pp. 34-5] The method as described is slightly different from stage A, but the difference is not considered significant in the context of this evaluation.

“Botulism Antitoxin Heptavalent (Equine) Types A-G (Cangene) (treatment arm) prevented subjects from a decrease in muscle function following exposure to Botulism toxin Types A and B (BOTOX® and MYOBLOC®, respectively). Subjects receiving placebo demonstrated a loss of greater than 50% muscle function within 3 days of exposure to both Botulism toxin types. In the treatment arm, muscle function was stable over time, indicating that the antitoxin is effective in preserving muscle function for up to 28 days following exposure to both Botulism toxin types. By longitudinal analysis of variance model, there is a significant decrease of percent muscle function of EDB muscle in the placebo arm as compared to the treatment arm over time (p-value <0.05). […] In Stage B of the study, subjects given Botulism Antitoxin Heptavalent (Equine) Types A-G 


prior to exposure to Botulism toxins A and B (BOTOX® and MYOBLOC®, respectively) 


presented with little to no loss of percent muscle function in the EDB muscles of both feet over the 28 day study period. These results were observed for both pharmacodynamic endpoints: percent muscle function based on the preservation of the EDB muscle CMAP M wave amplitude […] In this study the investigational product Botulism Antitoxin Heptavalent (Equine) Types A-G manufactured by Cangene Corporation demonstrated comparable results in its ability to neutralise Botulinum toxins Types A and B and preserve muscle function (preventing muscle paralysis) as the currently licensed Botulism Antitoxin Bivalent (Equine) from Aventis Pasteur.”. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, pp. 5, 55]

		MACROBUTTON button Show instructions



		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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6.3.11.2 Analyses of Secondary Endpoints 

Secondary endpoints for stage B include:


1. “The percent muscle function following exposure to Botulinum toxins Type A (BOTOX®) and Type B (MYOBLOC®) after administration of either Botulism Antitoxin Heptavalent (Equine) Types A-G or placebo based on the preservation of the CMAP area recorded from EDB with the reference electrode in the ‘standard’ location.


2. The percent muscle function following exposure to Botulinum toxins Type A (BOTOX®) and Type B (MYOBLOC®) after administration of either Botulism Antitoxin Heptavalent (Equine) Types A-G or placebo based on the preservation of the CMAP amplitude recorded from EDB with the reference electrode in an ‘inactive’ location.


3. The percent muscle function following exposure to Botulinum toxins Type A (BOTOX®) and Type B (MYOBLOC®) after administration of either Botulism Antitoxin Heptavalent (Equine) Types A-G or placebo based on the preservation of the CMAP area recorded from EDB with the reference electrode in an ‘inactive’ location.”

[Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 35]

The review of these secondary endpoints is ongoing.
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		Identify and discuss only those secondary endpoints that were critical to reaching a clinical recommendation.  As always, focus on the content of the PI to help guide your review.  For example, if the applicant proposed an indication supported only by a secondary endpoint, the analyses of those data would merit careful scrutiny and comment in the review, and the reviewer should clearly explain their rationale for supporting or rejecting the proposed indication.


Similar to the analysis of primary endpoints, important differences may be apparent between the results in different analysis populations and may merit discussion.


For vaccines, immunogenicity is often an important secondary endpoint.  In addition to conducting the customary immunogenicity analyses, describe the correlation of efficacy with post-vaccination immune response, if those data are available.
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6.3.11.3 Subpopulation Analyses

Not performed.

		MACROBUTTON button Show instructions



		Briefly discuss the results of analyses in special populations, e.g., pediatric, premature infants, elderly, and persons at exceptional risk for the health-related condition of interest.  In most cases, reviewers should document analyses of efficacy stratified by gender and by racial/ethnic group, and they should briefly discuss any substantial differences noted.
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6.3.11.4 Dropouts and/or Discontinuations

One subject discontinued treatment because of an acute urticarial allergic adverse reaction.

		MACROBUTTON button Show instructions



		Briefly discuss the relevance and acceptability of how the applicant handled subject dropouts and missing data.  Consider the credibility of results that subgroup the data by protocol completers, compliers or other stratifications.  Sensitivity analyses and discussion with the statistical reviewer may be helpful.  
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6.3.11.5 Exploratory and Post Hoc Analyses
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		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. 
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6.3.12 Safety Analyses


6.3.12.1 Methods

Safety assessments were made per the study assessment schedule given in tables 9.3 and 9.4. Safety was assessed with review of clinical laboratory results, reported adverse events, vital signs, physical examinations, and electrocardiograms. Adverse events were coded using the MedDRA coding dictionary.

“All AE information including the onset and resolution dates, seriousness, intensity, 


relationship to Botulism Antitoxin Heptavalent (Equine) Types A-G, (Cangene Corporation), BOTOX® (Botulinum toxin Type A) and MYOBLOC® (Botulinum toxin Type B), the action taken, outcome and corrective therapy were captured by the investigator in a subjects’ source documentation and CRF.” [Source: Original BLA 125462/0; bt-002-stage-b-final-report, p. 30]
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		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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6.3.12.2 Overview of Adverse Events

No notable differences in the number of AEs or laboratory abnormalities were reported by the Applicant between the treatment and placebo arms. There were increases in some moderate and severe adverse events as discussed below, but these were reported as unrelated to NP-018. Some laboratory findings were found to be out-of-range but were judged as not being clinically significant by the investigator. However, one subject developed AEs from a moderate allergic reaction related to study drug administration including urticaria, elevated body temperature and chest discomfort within 5 min. of the start of the infusion. Elevated fibrinogen levels post-infusion were also detected in this subject. This subject required two rounds of intravenous benedryl and steroids. He later developed lymphadenopathy which likely was mild serum sickness. This was self-limited. This subject tested negative for skin sensitivity prior to the infusion and for immunogenicity on day 28.

A total of 81 AEs were reported by 24 subjects. For treatment with NP-018, 14 subjects reported 50 AEs. For placebo, ten of ten subjects reported 31 AEs. Mild, moderate, or severe events were reported in 66, 8, and 7 events, respectively. No serious adverse events were reported. Four adverse events were determined to be related to active test product. All the four events were in the same subject during the same event and are really one event, discussed in the prior paragraph. Moderate events include urticaria, rash, conjunctivitis, pyrexia, burns, somnolence, panic, and dysmenorrhea. “The most frequently reported AEs were headache (19%), lymphadenopathy (19%), contusions (19%) skin lacerations (19%), and tonsillar hypertrophy (19%). All cases were assessed as being mild in intensity […]. Other reported AEs reported in >10% of the subjects include pain in extremities (12%), somnolence (15%) and upper respiratory tract infections (12%).” Of the 81 AEs reported, 63 AEs were resolved by study completion. Of the 63 resolved AEs, two were resolved with sequelae. Eighteen AEs were on-going at the time of study completion. For adverse events deemed unrelated, the active arm reported 46 and the placebo arm reported 31. Lymphadenopathy was more common than the comparator, but equal to concurrent placebo so would be interpreted as environmental or seasonal. The number of unrelated events in the study from California could reflect a lifestyle effect. [Source: Original BLA 125462/0; bt-002-stage-b-final-report, pp. 56-61]

“Comparison of AEs reported for Cangene’s Botulism Antitoxin Heptavalent (Equine) Types A-G (Cangene) and those captured for Botulism Antitoxin Bivalent (Equine) Types A and B (Aventis Pasteur) reveals that Cangene’s investigational product is equally well tolerated as the current licensed product (Botulism Antitoxin Bivalent (Equine) Types A and B from Aventis Pasteur.” [Source: Adapted from Original BLA 125462/0; bt-002-stage-b-final-report, pp. 6, 62]

[image: image21.emf]

[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 58]

Note in table 12:1 above that tonsillar hypertrophy occurs more often with NP-018 than placebo. Causality remains to be determined. Contusions occurred more often with NP-018 than placebo. Given the lack of an obvious mechanism and biological plausibility, this is more likely considered unrelated. The other adverse events occurred equally commonly between NP-018 and placebo.

[image: image22.emf]

[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 59]

The increase in tonsillar hypertrophy is sustained between NP-018 and comparator BAT AB licensed product, as is the difference between lymphadenopathy, rhabdomyolysis, and contusion. Given that the other event frequencies were equal to placebo, only tonsillar hypertrophy and contusions stand out as possibly related to NP-018.


[image: image23.emf]

The most frequent adverse events in this clinical trial are given in the table below.


[image: image24.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 20]

The most common adverse events were contusions, tonsillar hypertrophy, lymphadenopathy, and lacerations, all assessed as being mild in severity. Some of the other events were > 10% in frequency and assessed as moderate or severe. All events were considered unrelated to NP-018 except for the four reported in the same subject who suffered a moderate allergic reaction. 

The full list of adverse events in BT-002B is given below. 


[image: image25.emf][image: image26.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, pp. 29-30]

Only four adverse events in the treatment group were considered related to NP-018. All of these four related events were from the same episode in the same subject. This subject was treated with benedryl and solumedrol. The subject developed lymphadenopathy after ten days and this may have been a case of mild serum sickness. All other events in the clinical trial were considered unrelated. 


		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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6.3.12.3 Deaths 

There were no deaths in this trial.


		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.
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6.3.12.4 Nonfatal Serious Adverse Events 

There were no nonfatal serious adverse reactions in this trial.

		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.  
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6.3.12.5 Adverse Events of Special Interest (AESI) 

There was one severe urticarial reaction resulting in discontinuation from the trial. It is likely that this subject went on to develop mild serum sickness with lymphadenopathy. This was self-limited without sequelae.

Drug-drug and drug-disease interactions were not assessed.


Immunogenicity is an adverse event of special interest. Table 12:3 shows the following from all 26 study subjects.


[image: image27.emf]

[Source: Original BLA 125462/0; bt-002-stage-b-final-report.pdf, p. 65]

The three who were reactive at baseline were in the active treatment group, as were all seven at day 28. The discrepancy between treatment and placebo groups at day 0 is unexplained and may be due to chance. Four subjects out of 16 (25%) who received NP-018 converted their serology during the clinical trial. There was no relationship between serology and adverse reactions. Subject 43 who had a moderate allergic reaction was skin testing and serology negative. [Source: Original BLA 125462/0; bt-002-stage-b-final-report.pdf, p. 65]

The following table focuses on the 16 subjects who received NP-018.


[image: image28.emf] 

[Source: Original BLA 125462/0; summary-clin-pharm.pdf, p. 38] 

Only IgM and IgG antibodies were formed after exposure to NP-018. No IgE or IgA antibodies were formed.
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		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.
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6.3.12.6 Clinical Test Results 

No significant trends in the laboratory assessments were identified. Several cases of elevated muscle enzymes were seen in subjects in the active and control arms, before and after treatment, and were ascribed to identified physical overexertion which is apparently common in the geographic region of the study location. 

No substantial alterations in vital signs or physical examination findings were reported during this clinical trial.

		MACROBUTTON button Show instructions



		Identify and discuss treatment-emergent laboratory or vital sign abnormalities (regardless of whether reported as AEs).  
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6.3.12.7 Dropouts and/or Discontinuations

There was one moderate allergic reaction resulting in discontinuation from the trial. All other subjects completed the trial. The one subject who discontinued had four concurrent events including urticaria, chest discomfort, pyrexia, and elevated fibrinogen levels. Infusion was terminated after five minutes. Skin testing was negative at screening and immunogenicity testing was negative before and after dosing. [Source: Original BLA 125462/0; summary-clin-safety.pdf, pp. 31-32]
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		Discuss the overall impact of discontinuations on the evaluation of safety.  Focus special attention on discontinuations due to AEs.
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6.4 Trial #4 


BB-IND 6750: Botulism Antitoxin Heptavalent (A, B, C, D, E, F, G)- Equine

CDC Expanded Access Program

6.4.1 Objectives (Primary, Secondary, etc)


		MACROBUTTON button Show instructions



		A single phrase, sentence or paragraph describing the purpose/objective and rationale of the study should be included.





The purpose of this expanded access protocol was to study the safety and effectiveness of botulism antitoxin heptavalent (equine) in symptomatic subjects suspected of having botulism.

6.4.2 Design Overview 


		MACROBUTTON button Show instructions



		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.  





The current version of the protocol is version 8. This is an expanded use program which includes subjects having symptomatic botulism. 

The process begins with the physician making the definite or suspected diagnosis of botulism poisoning in a symptomatic patient. The physician then calls CDC and provides information to the CDC botulism officer or designee. The physician and botulism officer consult and make a treatment determination. If accepted, the treatment is done through the CD botulism treatment program.


After the product has been released by CDC for clinical use, the treating physician acts as the site investigator for the protocol. The investigator is responsible for getting informed consent and making the final decision to administer H-BAT. The investigator is also responsible for monitoring adverse events and responsiveness to therapy. It is the responsibility of the investigator to provide documentation on clinical course and outcome of subjects to CDC via case report forms which include signs, symptoms, adverse and positive reactions.

Subject information from CDC was de-identified and provided to FDA, Cangene Corporation, and BARDA (Biomedical Advanced Research and Development Authority). In addition, datasets from case report forms were provided to Cangene for statistical analysis. 


6.4.3 Population 


		MACROBUTTON button Show instructions



		Summarize the important eligibility criteria.





The overall population available to this study is the entire cadre of subjects with known or suspected botulism poisoning who require treatment, with the exception of those infants treated with BabyBIG as licensed. Since this expanded access program is the only authorized pathway to obtain treatment other than BabyBIG, all patients in the United States or other countries requesting treatment for botulism must come through this program. Persons with botulism who are not diagnosed with botulism or do not require treatment with antitoxin would not come into this protocol and not be included in the overall population. 


Pediatric subjects were included. Seven pediatric subjects were treated with NP-018. 

6.4.4 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.





H-BAT was administered at the single dose level in 143 of 148 (97%) subjects. One ten-day-old child was given two infant doses of study product eight hours apart. One 29-year-old woman was given two adult doses four days apart. One 46-year-old man was given two adult doses one month apart. One 78-year-old woman was given two adult doses eight days apart [Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 220-221]. An information request has been written for more information on multiple doses.

6.4.5 Directions for Use

The following instructions are provided in protocol version 8.


“NP-018 H-BAT is supplied in either a 20 mL or 50 mL glass vial seated with a butyl rubber stopper and an aluminum seal with a plastic flip-top cap. Irrespective of the vial size and the extractable volume, each single-use intravenous vial is filled to contain the composition specified in Table 2. The product potency is expressed in units (U) based on the amount of toxin-specific neutralizing antibodies to a specific toxin serotype in the mouse neutralization assay. […] NP-018 H-BAT must be diluted 1:10 in 0.9% Sodium Chloride, Injection, USP under aseptic conditions. DO NOT SHAKE VIAL; AVOID FOAMING. Visually assess for particulate matter and discoloration. NP-018 H-BAT must not be infused unless it is clear, is not turbid, and contains no particulate matter. The unused IV bag can be stored ----(b)(4)--- for use within approximately -----(b)(4)----. […] Please refer to Section 7.0 for a summary table of administration and required subject monitoring and reporting events. Before administration of NP-018 H-BAT, obtain and record vital signs (pulse, blood pressure, respiratory rate, and temperature), symptoms, and physical exam findings 5 min before start of infusion. During infusion, monitor vital signs (see Section 6.0, “Patient Monitoring, Follow-up and Required Reporting” and Attachment 3, “Patient Monitoring Report”). […] The adult dose of NP-018 H-BAT is one vial diluted 1:10 in 0.9% Sodium Chloride, Injection, USP. Regardless of vial size and extractable volume, which varies by Lot # of NP-018 H-BAT, one adult dose equals one vial (see Section 3.1, “Dosage Form and Composition”).


For adult patients with suspected history of reaction to equine-derived products and therefore have relative contraindications (see Section 4.0, “Warnings and Precautions”), premedication with corticosteroids and antihistamines is advised.


The initial administration rate of NP-018 H-BAT should begin slowly at 0.5 mL/min for the first 30 min. If no infusion-related safety concerns are evident, the infusion rate can be increased to 1 mL/min for the next 30 min. If no infusion-related safety concerns are evident, the infusion rate can be increased to 2 mL/min for the remainder of the infusion. 

Pediatric directions for use are given in section 5.2.2 on page 39.

[Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 34, 38-39]
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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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6.4.6 Sites and Centers


Individual study sites are determined by the location of subjects presenting with symptoms of botulism. The larger botulinum structure [pg. 219, 5.3.5.2.1] starts with the CDC Botulism Treatment, which is a 24/7 consultation and antitoxin release service.  H-BAT is available only through CDC and state botulism officers. The botulism officers release the H-BAT, which is pre-positioned nationwide in positions including 8 quarantine stations and Alaska. H-BAT is intended to be released within 24 hours of consultation by the hospitals.

6.4.7 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.





CDC collected epidemiologic and clinical information on subjects with suspected and confirmed botulism. They characterized subjects’ exposures and clinical outcomes. CDC collected subject monitoring reports which include details of H-BAT administration, vital signs, symptoms, physical examination findings, and adverse events/reactions [p. 219]. 

Six documents are collected as part of the data collection: 1) consent form, 2) case report, 3) patient monitoring reports, 4) outcome report, 5) product report, and 6) form FDA 1572. A minimum collection includes the case and outcome reports. Details are given in section 6 of the protocol [Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 39-41].

6.4.8 Endpoints and Criteria for Study Success 

There were no defined research endpoints or criteria for study success in the protocol. In particular, there were no research efficacy endpoints defined in the protocol. This protocol was designed as an expanded access, treatment protocol.

		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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6.4.9 Statistical Considerations & Statistical Analysis Plan

No statistical considerations were given in the protocol and no statistical analysis plan was proposed. IND 6750 was not primarily designed as a research study but rather as an expanded access treatment protocol.


Post-hoc analysis of subject outcomes was discussed in the cdc-stats-report-v-1.pdf and below herein. Review of this data is ongoing as of this mid-cycle report.
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		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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6.4.10 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”





Between 2008-01-15 and 2011-12-31, 148 subjects received study product. Presumably this number represents the entire population in the United States where treatment with H-BAT was requested/given. Five subjects from Mexico were given treatment [p. 220].

The first subject was treated under IND 13615 as an emergency IND in approx 2008. This was an infant with botulism type F, which is not treated by BabyBIG (types A and B only). IND 13615 was eventually terminated.


For IND 6750, the protocol is an expanded access program to treat those with botulism toxin poisoning as results of natural outbreaks or sporadic incidents. 


The overall population is all cases where CDC-released botulism NP-018 antitoxin was used as treatment. The population comes from the CDC reports which are generated periodically, now every six months. Report #4 was released July 2, 2012 and included 184 subjects. Report #3 was released January 30, 2012 and is the basis for this part of the submission. Report #3 covers 148 subjects from January 15, 2008 through December 31, 2011. The interval subjects between reports #3 and #4 are not reported or evaluated.

6.4.10.1  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.  





All subjects given drug are enrolled as a matter of protocol. The analysis is proportional to the data provided or obtained, which is further dependent on the compliance of the treating entity. As of 2011-12-31, all six forms were completed in 37.2%. At least two of six forms (minimal completion) were accomplished in 94.6%. Table 1 on page 224 gives a breakdown of the completion rates [Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 216, 224]. Pediatric and geriatric subjects were included.

6.4.10.1.1 Demographics


		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.)





Age range was 10 days-88 years (median= 47 years). Seven (5%) of subjects were in the pediatric age range (< 18 years). 104 (70%) were male, 44 (30% female). Races included 41% Caucasian, 7% Alaskan native, 4% Asian, 4% other, and 2% African American. Hispanic/Latinos comprised 37%, non-Hispanic/Latinos 30%, and unknowns 33% [table 2, p. 225]. Further demographics are given in the following table.

[image: image29.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 17]


6.4.10.1.2 Medical/Behavioral Characterization of the Enrolled Population

[Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 224-229]
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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.





Time from initial symptoms to hospital admission ranged from < 1 day to 37 days (median= 1 day). Time from hospital admission to intensive care unit (ICU) admission ranged from < 1 day to 12 days (median < 1 day). Time from hospital admission to intubation ranged from < 1 day to 6 days (median= 1 day). Time from onset of symptoms to administration of H-BAT ranged from < 1 day to 34 days (median= 3 days).


Clinical symptoms and signs upon presentation were given in table 4 [p. 227/411]. The most common symptoms were weakness (84%), blurred vision (81%), dysphagia (81%), dysarthria (75%), diplopia (70%), and fatigue (70%). The most common signs were ptosis (74%), palatal weakness (56%), impaired gag reflex (54%), AND extraocular palsy (50%).


Suspected transmission categories at the time of H-BAT distribution were wound (47%), foodborne (27%), iatrogenic (1%), infant (1%), other (5%), and indeterminate (20%) [table 5A, p. 228].


Final diagnosis of botulism was made in 97 (66%) of subjects. Of the 97, laboratory confirmation was available for 52 (54% of final diagnosed, 35% of treated). Toxin type A (67%) was the most common confirmed type, type F in 8%, type B in 6%, type E in 6%, types A and B in 2%, and indeterminate in 12% [table 5C, p. 228].

6.4.10.1.3 Subject Disposition


		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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6.4.11 Efficacy Analyses


Most but not all subjects treated with NP-018 had a final diagnosis of botulism. Out of 148 subjects in IND 6750, 97 (66%) had botulism as a diagnosis. Wound botulism (47%) was the most common source followed by foodborne (27%). [Source: Original BLA 125462/0; summary-clin-safety.pdf, pp. 11-12]

[image: image30.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, pp. 11-12]

On page 223/411, study report #3 states that efficacy will be determined “through non-clinical studies and licensure will be based on the Animal Rule (21 CFR 610, subpart H) as human efficacy clinical trials would not be ethical or feasible.” The report also states “While conclusions regarding efficacy that could be answered through a placebo-controlled clinical trial or research study cannot be drawn from the clinical information collected on patients treated with H-BAT from CDC’s Botulism Treatment Program, disposition of patients (indicated by clinical outcomes summarized in Table 6) suggests that H-BAT might provide therapeutic benefit.” [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 223] Post-hoc analysis is discussed in §6.4.11.5 below.

For the 148 subjects treated with H-BAT, duration of hospital admission ranged from 1 to 104 days (median= 15 days) [table 6, p. 229/411]. Duration of ICU stay ranged from 1 to 95 days (median= 12 days). Mechanical ventilation was done in 91 (67%) subjects, ranging from 1 to 83 days (median= 16 days) of ventilatory support. Of the 91 subjects with mechanical ventilation, 55 (60% of ventilated, 37% of treated) underwent tracheostomy.

Six subjects died as part of IND 6750, including five subjects who died in the hospital. Discharge was done to home (n= 58, 41%), rehabilitation facility (n= 39, 27%), nursing home (n=6, 4%), other (n= 25, 18%), or unknown (n= 15). Other includes state prison (n= 7), subacute facility (n= 6), another hospital (n= 5), home with rehabilitation (n= 4), left against medical advice (n= 2), and homeless facility (n= 1). 

Disability upon discharge was reported as residual in 82 (57%) treated subjects, residual including proximal extremity weakness in 52, and residual including distal extremity weakness in 40 subjects. No residual disability upon discharge was reported in 29 (20%) subjects. Information regarding disability was unavailable for 32 (22%) treated subjects.

6.4.11.1 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.  





There were no primary research endpoints in this observational treatment protocol.

6.4.11.2 Analyses of Secondary Endpoints 


		MACROBUTTON button Show instructions



		Identify and discuss only those secondary endpoints that were critical to reaching a clinical recommendation.  As always, focus on the content of the PI to help guide your review.  For example, if the applicant proposed an indication supported only by a secondary endpoint, the analyses of those data would merit careful scrutiny and comment in the review, and the reviewer should clearly explain their rationale for supporting or rejecting the proposed indication.


Similar to the analysis of primary endpoints, important differences may be apparent between the results in different analysis populations and may merit discussion.


For vaccines, immunogenicity is often an important secondary endpoint.  In addition to conducting the customary immunogenicity analyses, describe the correlation of efficacy with post-vaccination immune response, if those data are available.





There were no secondary research endpoints in this observational treatment protocol.

6.4.11.3 Subpopulation Analyses
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		Briefly discuss the results of analyses in special populations, e.g., pediatric, premature infants, elderly, and persons at exceptional risk for the health-related condition of interest.  In most cases, reviewers should document analyses of efficacy stratified by gender and by racial/ethnic group, and they should briefly discuss any substantial differences noted.





Seven (5%) of subjects were in the pediatric age range (< 18 years) [p. 220/411]. Age range for pediatric subjects was 10 days-15 years (median= 5 years). Two of the seven subjects had adverse events, including one SAE as described elsewhere. Only one infant less than one year old was included.

Geriatric subjects were more common than pediatric. Twenty subjects older than 65 years were included. One subject reported an adverse reaction after NP-018. The adverse reaction was a rash localized to the right wrist which resolved after 24 hours. Three of the six subjects who died were geriatric. 

6.4.11.4 Dropouts and/or Discontinuations
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		Briefly discuss the relevance and acceptability of how the applicant handled subject dropouts and missing data.  Consider the credibility of results that subgroup the data by protocol completers, compliers or other stratifications.  Sensitivity analyses and discussion with the statistical reviewer may be helpful.  





Treatment was discontinued in the one subject described in §6.4.12.4 who suffered a serious adverse reaction of bradycardia and asystole.

6.4.11.5 Exploratory and Post Hoc Analyses

Post-hoc analysis of the human CDC data was done. Initiation of treatment ≤ 2 days after symptom onset was compared to treatment > 2 days after onset. The early treatment group experienced statistically significant shortening in duration of duration of hospitalization, ICU stay, and time on mechanical ventilation. 

The logistic regression model shows that “the duration of hospitalization is shorter in subjects who are treated within two days of developing symptoms of botulism, compared to subjects whose treatment is delayed beyond two days”. The same effect was noted for a threshold of three days. [Source: Original BLA 125462/0; cdc-stats-report-v-1.pdf, pp. 17-18]
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		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 

6.4.12 Safety Analyses

6.4.12.1 Methods

The methods and difficulties in obtaining clinical information via completed forms are described in the study report. At times, multiple attempts and lengthy periods of time were required to obtain the reports. [Source: Original BLA 125462/0; bb-ind-6750.pdf, pp. 219-220]
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		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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6.4.12.2 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.





Some information regarding adverse events was available in 146 subjects and pending for two remaining individuals. The study product H-BAT was “well-tolerated” in 128 (88%) subjects, including one infant who received two infant doses. Five subjects received multiple doses, discussed in §8.5.1. In 18 subjects, 31 adverse events were reported including fever alone (n= 5), rash (n= 2), fever and chills (n= 2), as well as other less frequent reactions listed in table 7 [p. 229]. There were zero instances of anaphylaxis (0%), and one instance of serum sickness (0.7%) in a subject who ultimately died of undetermined causes. Relatedness and temporal factors could not be determined from the data. Because of the difficulties with data collection and completeness, the effect of underreporting cannot be quantified. The adverse reactions are reported in the tables below.

[image: image31.emf]

[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 29]
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[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 22]

6.4.12.3 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.





This is a high risk population of subjects considered symptomatic from a potentially fatal intoxication. The majority of cases were proven to be botulism. Because this is a potentially fatal disease, death was a clinical efficacy endpoint which will be addressed in §8.4.1.

Table 5, page 25/411, bb-ind-6750.pdf, shows six deaths (4% of 134 treated with known outcome) from 2009-07-07 thru 2011-05-18. Age range is from 27-88 year, 4 male: 2 female. Four of the cases were proven botulism, one Guillain-Barré, and one from pneumonia in a subject with final diagnosis of “not botulism”.

The first death is described in table 5 and is further described in detail on pages 350-1/411, bb-ind-6750.pdf. Case was BOT IDNUM 29028, a 64 year old man with wound botulism type F treated with lot 20604011. The cause of death is not given but is stated as “unrelated to H-BAT and not directly caused by botulism itself.” He died 52 days later. The subject was first seen on 2009-04-30, placed on ventilator 2009-05-02, treated with one vial of NP-018 on 2009-05-16 (day 19). He had diaphoresis during the infusion and later developed serum sickness with myalgia, arthralgia, and dark urine, but no rash. The serum sickness was considered mild and did not alter discharge. It is not stated that the serum sickness or signs improved. After discharge to the rehabilitation hospital, course was complicated by bacterial tracheobronchitis, hematuria, neuropathic pain, and tracheostomy plugging. He was given prophylaxis against deep venous thrombosis. It was decided to attempt decannulation of the tracheostomy after discussion and testing including nocturnal oximetry on 2012-07-05. The subject died on 2012-07-07. Though the botulism was likely the initial cause of respiratory difficulties, the immediate cause of death was not definitely determined. The timing suggests more of an issue with the airway than an acute manifestation of the botulism. Also, though there was an early serum sickness and no mention of resolution of the serum sickness, there is neither evidence for chronic sequelae nor persistent adverse effects.

The second death is BOT IDNUM 10038, an 82 year old woman originally diagnosed with foodborne botulism treated with lot 10703696. The factors leading to this diagnosis are not in the table. She tolerated the infusion well. She died of respiratory failure and pneumonia three days after infusion. No evidence was provided that showed any relation of the infusion to her demise. 

The third death is BOT IDNUM 10049, a 77 year old man with foodborne botulism type A treated with lot 10703696. It is stated in the table that “Patient died of unknown causes ninety four days after H-BAT administration. Death was unrelated to H-BAT.” He had morbid obesity and sleep apnea. No cause of death is given (p. 222/411). 


The fourth death is BOT IDNUM -(b)(6)-, an 88 year old woman originally diagnosed as botulism treated with lot 10703696. Subject was ultimately diagnosed as Guillain-Barré syndrome. She showed no improvement one day after treatment and remained on the ventilator. She “died of Miller Fisher variant of Guillain-Barré syndrome on ---(b)(6)---, 7 days after H-BAT administration. Death was unrelated to H-BAT.” No cause of death was given (p. 222/411).

The fifth death is BOT IDNUM 11025, a 64 year old man with botulism type A treated with lot 10703696. Subject received study product 4 days into the ICU course. He had metastatic prostate cancer and died of cancer and respiratory failure 49 days later. The table states “death was unrelated to H-BAT.”

The sixth death is BOT IDNUM 11037, a 27 year old man with intestinal colonization botulism types A and B treated with lot 10703696. During a tracheostomy tube change 27 hours after H-BAT, the subject suffered a respiratory then cardiac arrest considered secondary to mucous plugging and unrelated to the study product. Supportive care was withdrawn 17 days later. There had been no allergic reaction or other evidence of acute reaction to the study product. Further history [from IND 6750 amendment 71] shows that the subject was admitted to the hospital on 2011-02-10 for a complex course from underlying illness, including many antibiotics. On 2011-04-07 he developed descending paralysis and respiratory insufficiency, and was intubated the next day. Diagnosis of botulism was made ---(b)(6)--- and study product given the next day. This was reported as amendments 71 to IND 6750. The IND safety reports are included on pages 368-374.

Study report #3 states that none of the deaths were related to H-BAT treatment [p. 222/411]. As above, one of the deaths occurred in a subject with an adverse reaction of serum sickness. The other five deaths occurred in subjects who did not report adverse reaction. 

6.4.12.4 Nonfatal Serious Adverse Events 


		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.  





Nonfatal serious adverse events (SAE) are reported in bb-ind-6750.pdf, page 24/411. Two SAE are reported. 

The first SAE is BOT IDNUM 10996. A ten year old boy with foodborne botulism type indeterminate was treated with lot 20604011. The subject experienced hemodynamic instability during the infusion of study product at 0.1 mL/min. Two episodes of severe bradycardia, including one episode that progressed to asystole, required emergency resuscitation and discontinuation of infusion. Treatment with epinephrine, CPR, and ventilatory support was given. He only received 70% of the intended pediatric dose. He eventually recovered without residual disability. The team reported this as serious, unexpected, and possibly related. The possibility that it could be related to the botulinum toxin could not be ruled out [p. 222/411]. He had no underlying predisposing cardiac or medical condition. This was reported as amendments 61 and 62 to IND 6750. The IND safety reports are included on pages 357-65.

The second SAE is BOT IDNUM 11037, which was a 27 year old man who suffered a respiratory and cardiac arrest 28 hours after NP-018 administration. This was assessed as a procedural complication of a tracheostomy manipulation and unrelated to NP-018. This subject ultimately died seventeen days later. [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 24]

Of the six deaths in the program, page 24/411 states they were due to botulism toxicity and co-morbidity complications. Since only 4/6 cases were due to botulism and the other 2/6 were not botulism, all six cases could not have been due to botulism toxicity. The CDC’s botulism expert determined that all six deaths were unrelated to H-BAT treatment.

6.4.12.5 Adverse Events of Special Interest (AESI) 

One subject suffered serum sickness and ultimately died. The case is described in §6.4.12.3. No other cases of serum sickness were reported. There was no mention of thrombosis, hemolysis, transmitted diseases, anaphylaxis, severe classic allergic reactions, or other events of special interest. 

Though not specifically an AESI, one subject did experience rebound toxicity from intestinal colonization. She recovered after antibiotic treatment. [Source: Original BLA 125462/0; summary-clin-safety.pdf, pp. 35-36]
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		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.
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6.4.12.6 Clinical Test Results 

Clinical test result analysis was not done by the Applicant as part of the IND 6750 report. Included are results of lumbar punctures and other limited clinical data. Review of the define.pdf file that accompanied the raw data does not indicate inclusion of granular, line-item clinical laboratory data to assess safety or efficacy of the product. Still, review of the available raw data will continue into the second half of the review cycle.
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		Identify and discuss treatment-emergent laboratory or vital sign abnormalities (regardless of whether reported as AEs).  
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6.4.12.7 Dropouts and/or Discontinuations

Only 37% of subjects had complete sets of reports. Six subjects died, as discussed above. Many others were discharged to rehabilitation and their ultimate non-survival outcomes are unknown. One subject suffered a serious adverse reaction with two cardiovascular episodes for which treatment was discontinued.
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		Discuss the overall impact of discontinuations on the evaluation of safety.  Focus special attention on discontinuations due to AEs.
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		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


6.2.1 Objectives (Primary, Secondary, etc)


6.2.2 Design Overview 


To ensure that the outline level remains formatted correctly, place the cursor over the heading.  The “Outline Level” box in the toolbar should be identical to the one for the corresponding section from the review of the first trial.  For example, Sections 6.1 and 6.2 should both be “Level 2”, and Sections 6.4.1 and 6.2.1 should both be “Level 3”.  Make sure the outline level indicates “Body text” for the material you type or paste into each section.  When you complete a few sections, ensure you are correctly preserving the outline structure by clicking on “Update Table of Contents” in the toolbar.  The new sections and corresponding page numbers should appear in the Table of Contents.





7. Integrated Overview of Efficacy  

		MACROBUTTON button Show instructions



		Consult Section 5.1 Review Strategy for advice on formulating and documenting the approach to integrated and/or individual review of data.  In general, these important decisions should be discussed with the clinical team leader and/or branch chief and should be determined early in the review cycle.  


Applications with two (or several) pivotal trials are not uncommon, and the reviewer may elect to review each one individually.  In those cases, pooling the pivotal data with those from a series of other trials (particularly from early clinical development) for the purpose of re-analyzing efficacy endpoints in this section is rarely appropriate and should be approached with great caution.  On the other hand, review of individual study(ies) in Section 6 may be unnecessary (e.g., where there is one pivotal study to be reviewed, or where the review team has agreed (usually in consultation with the applicant) that a set of data pooled from several studies should serve as the pivotal dataset for efficacy).  In those cases, the efficacy and safety from the pivotal trial (or pooled dataset) can be reviewed separately in sections 7 and 8, respectively.  Once again, this strategy should be determined (usually in consultation with colleagues and supervisors) well before the reviewer initiates the actual writing of the review, and it should be documented in Section 5.1 Review Strategy.     


In many cases, the recommendations for conducting the efficacy review and the information to be discussed overlap with and/or are complementary to elements in Section 6 Discussion of Individual Studies/Clinical Trials.  Before initiating your review, read the annotation in Sections 6 and 7 in order to ensure that you:  1) are familiar with all the advice for conducting the review even if you plan to complete only one of the two sections, and 2) do not repeat information but instead cross-reference appropriately between the two sections.  For example, if the review will not include a fully complete Section 7, the reviewer should consider the annotation in Section 7.4 when formulating the discussion of the primary endpoint for the pivotal efficacy trial in Section 6.1.7.


This section is organized to accommodate applications that include efficacy data to support multiple indications (in much the same way that Section 6 is organized to accommodate discussion of multiple studies).  When one indication is being sought, simply complete the suggested template for Section 7.  If a second indication is sought, repeat each subsection, beginning immediately after Section 7.1.11 Efficacy Conclusion with Section 7.2 Indication #2.  (Followed by Section 7.2.1 Methods of Integration; Section 7.2.2 Demographics; etc).  For a third (fourth, fifth, etc) indication, repeat each subsection again.  Refer to the annotation at the end of Section 6 for guidance on how to create new section/subsection headings and incorporate them into the Table of Contents.
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7.1 Indication #1 

The first and only indication sought by the Applicant is for symptomatic botulism after known or suspected exposure to botulinum toxin. The indication is being sought for botulism in both the adult and pediatric age groups.
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7.1.1 Methods of Integration 

The only human studies available to address efficacy of NP-018 are BT-002B and IND 6750. Given the nature of the studies, there is no way to pool the efficacy data in a meaningful way. BT-002B was a double-blind, randomized, preexposure prophylaxis study while IND 6750 was an open-label, non-randomized, non-research, postexposure expanded access treatment protocol. BT-002A employed a different drug and cannot be integrated. 

Similarly, BT-002B and IND 6750 were done in completely different subject populations and for different indications. These data cannot be pooled to evaluate efficacy in the proposed target population. 

		MACROBUTTON button Show instructions



		The review of efficacy is intended to discuss integrated efficacy results (i.e., synthesizing efficacy data from multiple clinical trials).  Individual clinical trials can be discussed in Section 6, Discussion of Individual Studies/Clinical Trials.  


Reviewers should provide a general description of the design and/or general methodology of each clinical trial (e.g., placebo-controlled, parallel-group).  Depending on the number of clinical trials, reviewers may want to do this in a table format.  Provide a summary of key inclusion and exclusion criteria.  This may have already been discussed in Section 6, Discussion of Individual Studies/Clinical Trials, and does not need to be repeated here. 


The applicant submits an integrated summary of efficacy (ISE); however, the review of efficacy should not just replicate the results in the ISE, but further consider critical evaluation of the results and conclusions provided in the application.  Consultation with the biostatistical reviewer is invaluable in this regard when formulating the review of efficacy.  Comment on the caveats, statistical and otherwise, introduced by the chosen approach to pooling data from different studies.


This section should not include noncontributory clinical trials (e.g., active-controlled trials not formally designed to show either superiority or noninferiority/equivalence) unless they were critical for demonstrating effectiveness and/or they will be displayed in the PI.





 MACROBUTTON  nil Insert text here 

7.1.2 Demographics and Baseline Characteristics  

Pediatric and geriatric populations cannot be pooled between BT-002B and IND 6750, since BT-002B included neither geriatric nor pediatric populations. Similarly, baseline characteristics cannot be pooled since BT-002B was conducted in healthy, normal volunteers while IND-6750 was conducted in seriously ill subjects with known or suspected botulinum poisoning.

		MACROBUTTON button Show instructions



		Integrated demographic results should be discussed with use of tables if not already discussed in Section 6, Discussion of Individual Studies/Clinical Trials.  
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7.1.3 Subject Disposition 

In BT-002B and IND 6750, most subjects who initiated treatment completed their participation without discontinuing treatment or withdrawing from the trial. Thus almost all were included in the final efficacy analyses. One subject in each study discontinued their infusion due to adverse reactions. Six subjects died in IND 6750 while no deaths or SAEs were seen in BT-002B.
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		Reviewers should present integrated subject disposition in tables or flow diagrams and include the following:


· Screening failures


· Randomized


· Received treatment


· Discontinuations


· Lost to follow-up


· Crossovers


· Excluded from analysis


· Analyzed for efficacy


Reviewers should analyze and comment about the subject disposition.  The subjects who don’t provide data for the efficacy analysis can be as informative as those who do.  For example, were there many screening failures?  If so, why did they fail screening?  Does this limit the applicability of the findings to the general population?  Also, what do you think about the lost-to-follow-up group?  Were there many more subjects lost to follow-up in one group compared with another?  If so, then why?  If all of the missing subjects experienced no efficacy, would this affect the efficacy analyses and/or the final conclusions?
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7.1.4 Analysis of Primary Endpoint(s)

The time to onset of signs and symptoms depends on the botulinum serotype, route, and level of exposure. Similarly, recovery time varies by toxin serotype, exposure, and time to treatment. The mechanism for action of NP-018 is to bind and neutralize the botulinum toxin, preventing interaction with the target cells. [Source: Original BLA 125462/0; 2.5 Clinical Overview, pp. 28-9/53]

There is evidence that NP-018 was efficacious in both BT-002B and IND 6750. However, primary endpoints cannot be meaningfully integrated since indications, subject populations, and outcome measures were different. The quality and strength of evidence also differed.
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		Provide a discussion of the development and validation of clinical trial endpoints in Section 2.5.  To remind the reader of the importance of this topic, refer back to the discussion in Section 2.5.


Here, discuss how efficacy endpoints were adjudicated by the applicant.  The complexity of this discussion can vary widely.  For example, a primary endpoint based on an immune response could be quite straightforward (e.g., 4-fold increase in antibody titer by ELISA).  On the other hand, defining some clinical endpoints can be complicated (e.g., end organ disease in a CMV trial; or “progression” in an oncology trial with progression-free survival as an endpoint).  In addition to discussing how the applicant defined each endpoint, discuss how each endpoint was determined.  For example, in a trial with an endpoint based on histology, the protocol might specify how each case would be reviewed by a pathology consensus panel.  Similarly, for endpoints based on specialized imaging, a radiology consensus panel might adjudicate each case.  Describe the make-up (including qualifications, conflict of interest declarations, etc) and functioning (e.g., resolution of discordant opinion) of such panels.  If applicable, any re-adjudication of endpoints conducted by the FDA or its consultants should also be described.


The clinical trial designs supporting effectiveness for the proposed indication should be described with reference to whether the design provides a reasonable assessment of benefit.  


With respect to adequate and well-controlled clinical trials, the reviewer should consider:


· Minimization of bias (adequacy of blinding, randomization, endpoint committees, prospective statistical analysis plan, and identification of endpoints)


· Choice of control group and the limitations of various choices, especially for historical controls or noninferiority clinical trials, including adequacy of documented effect size for the control drug


With respect to assessment of benefit, the reviewer should consider:


· Adequacy of duration of controlled clinical trials


· Entry criteria (e.g., exclusions, stage or severity of disease (for therapeutic indications)), especially the implications for generalization to broader population groups


· Adequacy of dose finding in phase 2 as a basis for doses and dose regimens used in major effectiveness clinical trials


Reviewers should review the results and analyses of the clinical trials that support (or fail to support) efficacy for the proposed indication.  More detailed review of the individual trials may be placed in Section 6, Discussion of Individual Studies/Clinical Trials, but this section should provide sufficient information to describe the important efficacy findings.  


The key findings from the statistician’s analysis of the data should be integrated into the discussion. 


Consider the results of any clinical trials that provide evidence of a lack of an effect of the study agent.  Take these into account when considering whether the biologic is effective.





 MACROBUTTON  nil Insert text here 

7.1.5 Analysis of Secondary Endpoint(s)

Not applicable.

		MACROBUTTON button Show instructions



		Reviewers should describe the secondary endpoints and their potential supportive role.  Was an analysis plan prespecified?  Were the secondary endpoints considered for analysis as a hierarchical structure?  Should any secondary endpoint be assessed if the primary endpoint fails to achieve statistical significance?

When considering the effectiveness of the product, determination should be based on the totality of the data submitted.  A “win” (e.g., achieving a pre-specified p value) on the primary efficacy endpoint may not be sufficient to support an approval if outcomes on the secondary endpoints are not supportive of efficacy.  
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7.1.6 Other Endpoints

Not applicable.

		MACROBUTTON button Show instructions



		Experimental and exploratory efficacy endpoints may be of great interest to applicants but of limited interest to the FDA.  However, some exploratory endpoints may be considered for future clinical trials.  As appropriate, these results can be presented briefly.  Tables may be useful to present the data concisely.
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7.1.7 Subpopulations

As mentioned in §7.1.2, age subpopulations cannot be integrated due to lack of overlap. No significant gender or racial differences were noted.

		MACROBUTTON button Show instructions



		An overview of integrated analyses of efficacy in specific populations, herein referred to as subgroups, should be summarized in this section.  The purpose of comparisons of subpopulations of interest is to evaluate the observed clinical effect across all trials and to show whether the claimed clinical effects are consistent across all relevant subpopulations, especially those populations where there are special reasons for concern.


Applicants should have evaluated effects of major demographic factors (e.g., age, sex, and race) and of other predefined or relevant intrinsic and extrinsic factors on efficacy (e.g., any stratification factors used in the randomization, disease history, prior treatment, concomitant illness, concomitant drugs, alcohol, tobacco, body weight, renal or hepatic or immune system functional impairment).  Regional differences may need to be considered with respect to multinational clinical trials.  

Factors of special interest can arise from general concerns in the target population (e.g., the elderly or pediatric patients) or from specific issues that are related to the product itself (such as potency) that have arisen during drug development. 


If a tendency toward a difference in subpopulations is seen in a pooled analysis, it may be useful to revisit the decision not to look at clinical trial-by-clinical trial results, if that was the chosen review strategy.  Differences that are consistently large across individual clinical trials may lead to additional concerns and should be reviewed and discussed in more detail. 
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7.1.8 Persistence of Efficacy

The prophylactic effect of NP-018 in BT-002B persisted for the entire 28 day length of the trial. The persistence of efficacy in IND 6750 cannot be determined from the data and post-hoc analyses provided. 

		MACROBUTTON button Show instructions



		The review of any biologic should highlight data demonstrating persistence of clinical efficacy.  When assessing persistence of efficacy, it is critical to weigh the demonstrable efficacy against the natural course of the disease (or the period of risk of acquiring the disease).  For vaccines particularly, the duration of efficacy in prevention of disease (or duration of a validated immune correlate of protection) is extremely important, so the analysis should focus on the impact (potential and/or observed) of waning immune response.  


For biologics with a therapeutic indication, the reviewer should examine the time to onset of the treatment effect (the earliest time when statistically convincing evidence of a clinically meaningful treatment effect is observed).  Other assessments of response over time can also be of interest.  For example, is the persistence of efficacy over a time interval erratic or fairly consistent, and how does the response over time relate to the dose?  

Therapeutic effects of a treatment can decline over time because of tolerability issues (subjects who experience adverse events and discontinue treatment) or from the development of drug resistance or tolerance.  In such cases, all available information on persistence of efficacy over time should be summarized.  The number of subjects for whom long-term efficacy data are available and the dose and duration of exposure in these subjects should have been provided.  Any evidence of tolerance (e.g., loss of therapeutic effects over time) should be examined, including any apparent relationships between dose changes over time and long-term efficacy.
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7.1.9 Product-Product Interactions

The maltose interaction with certain glucometers will be addressed in labeling. The use of pretreatment with steroids and antihistamines was not evaluated in any trial and will be addressed in labeling.

		MACROBUTTON button Show instructions



		Comment on the effect, if any, of the use of concomitant medications, devices, or therapies on the efficacy of the product being reviewed.  Discuss the anticipated impact in a broader population based on the percentage of patients in the target population expected to be affected.  Background on this issue may already be discussed to some degree in Section 4.4; refer to that section as appropriate.  

This section is also reserved for discussion of efficacy in studies specifically designed to investigate concomitant use.  One example of such studies involves concomitant administration of vaccines.  These studies usually have carefully constructed pre-specified statistical parameters to demonstrate non-inferiority of immune correlates after concomitant versus temporally remote administration of two or more vaccines.  Document the pre-specified non-inferiority criteria.  Display the data in tabular format.  Discuss your concurrence (or lack thereof) with the applicant’s conclusions regarding the potential for immune interference between the relevant vaccine products.
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7.1.10 Additional Efficacy Issues/Analyses 

The Applicant acknowledges issues with the non-research, non-controlled, expanded-access nature of IND 6750 as regards data quality and post-hoc analyses of efficacy. BT-002B is in a different population using a different model and endpoints. The Applicant and the Agency have worked on this matter for years, and have agreed to use the Animal Rule in this BLA.

		MACROBUTTON button Show instructions



		This subsection is simply a placeholder for discussion of efficacy issues 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 many clinical reviews.  Review the annotation under “General Instructions” and Section 5.1 Review Strategy, for guidance on how to omit sections/subsections.
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7.1.11 Efficacy Conclusions

There are no adequate and well-controlled human clinical-trial determinations of efficacy for NP-018 in the target population for the proposed indication. Therefore, the pivotal animal studies will be evaluated by other reviewers to provide evidence for efficacy. The human clinical trial data can be used in a supportive role in the determination of efficacy for this product.

		MACROBUTTON button Show instructions



		Begin with a coherent narrative summarizing the efficacy data to support each conclusion.  Multiple indications can be discussed together or separately, depending on how closely they are related.  The organization of the summary is at the reviewer’s discretion, and is intended to allow supervisors to gain a general perspective on the efficacy conclusions.  Reviewers should keep their discussions at a summary level; direct the reader to specific subsections of Sections 6 and/or 7 for more details as necessary.  A figure or table of the critical analyses with results and p values may be helpful.


At a minimum, the reviewer should summarize (be concise; do not repeat long discussions from other sections) the key efficacy findings, including: 


· The reviewer’s efficacy conclusions prioritized beginning with the most important information, such as the primary endpoint analyses, followed by secondary endpoints and other endpoints important in regulatory decision making.


· Key problems and/or issues with the efficacy clinical trials, such as choice of endpoint, choice of control, adequacy of blinding, conduct of the clinical trials, and appropriateness of statistical analyses.


· The limitations of the available data, such as adequacy of dose finding, limitations of the population studied, and duration of clinical trials.


· The role of the biologic in the existing treatment armamentarium with regard to efficacy, including the results of informative comparison clinical trials with other products, if available.  


In addition to a description of how the data submitted in the application support the reviewer’s efficacy conclusions, this section should identify any relevant data that were not provided and areas in which there was insufficient information to reach a decision.  The consequence of any conflicting data should be weighed, and there should be a discussion of the clinical significance of the efficacy findings.


This summary is not the appropriate place to discuss all of the exploratory endpoints that the applicant has analyzed; these can be attended to in the appropriate subsection of the review, if at all.  Summaries for all indications should be provided, again organized at the reviewer’s discretion.  
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8. Integrated Overview of Safety 

		MACROBUTTON button Show instructions



		One of the primary goals of the safety review is to characterize potential safety risks identified in the data.  Some of the factors typically considered when evaluating a signal are listed below.  Reviewers are encouraged to analyze these factors, where appropriate, utilizing Reviewer Comment(s).  

· Strength of the association (e.g., relative risk of the adverse event associated with the product, particularly as compared with placebo);


· Temporal relationship of product use and the event;


· Consistency of findings across available data sources;


· Evidence of a dose-response for the effect;


· Biological plausibility


In many cases, the recommendations for conducting the review and the information to be discussed overlap with and/or are complementary to elements in Section 6, Discussion of Individual Studies/Clinical Trials.  Before initiating your review, read Sections 6 and 8 in order to ensure that you: 1) are familiar with all the advice for conducting the review even if you plan to complete only one of the two sections, and 2) do not repeat information but instead cross-reference appropriately between the two sections.  For example, if the review will not include a fully complete Section 8, the reviewer should consider the annotation in Section 8.4.2 in formulating the discussion of the nonfatal SAEs in Section 6.1.11.4.


As stated previously:  applications with one or two pivotal trials are not uncommon, and the reviewer may elect to review each one individually.  However safety data can often be pooled despite differences in study populations, exposures and durations, particularly for the purpose of analyzing all the SAEs and deaths in the entire clinical development.  This can be an important element of the overall safety review.  Often (and ideally), decisions about which data to pool for these purposes will be made with the applicant prior to submission of the application.  If not, collaborate with the statistician and/or other colleagues/supervisors to decide which studies to include.


The review of safety is intended to be an integrated prioritized review of safety topics.  Throughout the review of safety, tables should be included to provide important reference information, or to make an essential point.  Generally, tables should be associated with text that provides an interpretation of key points, but should not recapitulate the data.  For example:


“The demographics of subjects included in the development program are similar to the target population in the United States; exceptions include subjects of African ancestry and subjects over the age of 75, which were both underrepresented.  Underrepresentation of subjects of African ancestry is related, in part, to the significant fraction of subjects enrolled in Europe.  Underrepresentation of elderly subjects is a key issue, and is discussed in section X.”  


Copying and pasting multiple tables from the submission directly into the review without critical thought or interpretation is generally counterproductive and should be avoided.  
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8.1 Safety Assessment Methods 

The degree of product exposure was agreed upon during formal meetings and considered adequate. Horse serum is a well known product. Products similar to NP-018 have been used and studied in the past. Aside from the issue of pretreatment with antihistamines and steroids, there are no new or unanticipated safety concerns with this product. The frequencies of death, serum sickness, or other adverse reactions were within expected levels.

		MACROBUTTON button Show instructions



		Reviewers should consider the adequacy of product exposure and the safety evaluations performed as part of the development program to address the regulatory question of whether or not “all tests reasonably applicable” were conducted to assess the safety of the product.
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8.2 Safety Database 


8.2.1 Studies/Clinical Trials Used to Evaluate Safety 

The most rigorous studies of safety of NP-018 were BT-001 and BT-002B. The safety data from IND 6750 was not as rigorous. The populations were very different, as were the nature of the safety assessments, between the BT studies and IND 6750. 

		MACROBUTTON button Show instructions



		The safety pool may be different than the efficacy pool and should be described in a table if not already described in Section 5.3, Tables of Studies/Clinical Trials.  This table identifies safety subject pools and denominators for subsequent analyses and incidence estimates. 
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8.2.2 Overall Exposure, Demographics of Pooled Safety Populations

The overall exposure is given in the following table.

[image: image33.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 14]


Safety was enhanced by exclusion of subjects with contraindications. It is not clear that this will be possible in the acute exposure situation. [Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 15]

Combined demographics from the BT studies are given in the table below.


[image: image34.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 16]


No pediatric or geriatric subjects were included in the combined BT controlled trials. In the CDC study, seven pediatric and twenty geriatric subjects were included. [p.16]
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		Document demographics of the pooled safety population in tabular format.  See 8.2.1 above.
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8.2.3 Categorization of Adverse Events

The categorization of adverse events is more granular in the BT studies than in IND-6750. Table 7 shows a substantially shorter list of adverse events than seen in the BT studies. [Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 229]
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		Whereas the adequacy of the entire submission is discussed in Section 3, this section focuses primarily on the determination of appropriate safety coding.  Applicants usually group closely related investigator- or subject-reported verbatim terms using a dictionary of preferred terms such as COSTART or MedDRA.  These dictionaries leave considerable discretion to the classifier for choosing the term that best describes what has been reported.  The applicant’s categorization of events should be assessed by comparing the verbatim terms to the preferred terms used by investigators and subjects, focusing on the events leading to dropouts or other changes in treatment.  

The reviewer should also consider important events that have the potential to be coded into two or more categories.  For example, the constellation of symptoms typical of acute pulmonary edema could be categorized as either a cardiovascular event or a pulmonary event.  Coding for such events should be consistent to ensure that safety signals have not been diminished through lumping or splitting.  Multiple analyses, using various lumping and splitting strategies, may be necessary to identify safety signals.
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8.3 Caveats Introduced by Pooling of Data Across Studies/Clinical Trials

There are no substantial issues pooling the data between BT-001 and BT-002B since the studies were both in normal volunteers. Pooling the data between the aforementioned two studies and IND 6750 is more difficult given the differences in capture methods and very different subject populations. The percentages of adverse events in the BT studies and IND-6750 are very different.

		MACROBUTTON button Show instructions



		The reviewer should describe and justify the method of pooling.  Discuss any caveats based on differences in study populations, trial designs (e.g., randomization ratios; safety surveillance), or other important differences among the trials.  
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8.4 Safety Results
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8.4.1 Deaths

No deaths occurred in the normal volunteers. Six deaths happened in IND 6750, but none yet has been conclusively related to NP-018. One death after NP-018 was preceded by serum sickness and is still being investigated.

		MACROBUTTON button Show instructions



		All deaths that occurred in the development program should be identified, as should any other reports of deaths from secondary sources (e.g., postmarketing or literature reports), without regard to investigator or applicant assessment regarding causality.  It is critical to consider deaths on control treatment for comparison.  Individual deaths should be listed in a table, unless they are an endpoint in a clinical trial of effectiveness.


For a series of studies in which death is uncommon in the subject population, the reviewer may wish to summarize the clinical history and discuss their concurrence (or lack thereof) with the investigator’s assessment of causality in each case.
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8.4.2 Nonfatal Serious Adverse Events (SAEs)

None of the normal volunteers required hospitalization. Two subjects in the IND 6750 experienced SAEs. One was a case of asystole after NP-018 as mentioned in §6. Another was respiratory arrest during tracheostomy manipulation which was not likely drug related.

		MACROBUTTON button Show instructions



		The regulatory definition of a serious adverse drug experience or serious adverse event refers to any event occurring at any dose, whether or not considered drug-related, that meets the criteria specified in 21 CFR 312.32(a); 314.80(a)).

Be aware that the Agency has carefully defined the relevant terminology (“serious”, “event”, “reaction”, “suspected”, etc), both with regard to the impact of the event itself and with regard to the level of certainty about causality.  In discussing the safety data, utilize these terms in a manner consistent with the Agency’s definitions.  Reviewers should consult the guidance for industry: Safety Reporting Requirements for INDs and BA/BE Studies that reflects definitions from the IND Safety Reporting Rule.


All serious adverse events associated with the investigational product should be compared to those occurring among subjects exposed to control agents.  In conducting this analysis, consider the factors discussed in the annotation at the beginning of Section 8. 
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8.4.3 Study Dropouts/Discontinuations

In BT-001, one subject discontinued because of a moderate allergic reaction. In BT-002, one subject discontinued because of a moderate allergic reaction. The SAE in IND-6750 is as mentioned above. Tabular information is given below.

[image: image35.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 14]

[image: image36.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 21]
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		This section of the review should discuss subjects who were exposed to the biologic and dropped out of or were discontinued from the trial.  (Generally, “dropout” and “discontinuation” refer to decision-making on the part of the subject versus the investigator, respectively, but these terms should be precisely defined if utilized).  


Data on dropouts/discontinuations may illustrate inability of some subjects to tolerate the biologic.  These data may be more illustrative in aggregate as compared to incidences in individual trials.  However, the reviewer may decide to review each case individually, because important information may be discerned from the case narratives, particularly for subjects who discontinue treatment in association with an adverse event.
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8.4.4 Common Adverse Events

Overall combined data for BT-001 and BT-002B adverse events are given in the tables below.


[image: image37.emf]

[Source: Original BLA 125462/0; summary-clin-safety.pdf, p. 18]

[image: image38.emf]

[Source: Original BLA 125462/0; bb-ind-6750.pdf, p. 229]


It is not possible to pool data about adverse event rates between the BT studies and the CDC study as shown in the tables above. The side effect rate in the CDC data of eighteen out of 148 treated subjects (12%) is substantially lower than the rates of 45-100% in the BT studies.
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		This section of the review should discuss the common adverse event profile that may appear in the final labeling.
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8.4.5 Clinical Test Results 

Similarly, it is not possible to pool the clinical test results from the CDC study and the BT studies due to differences in collection methods. Differences between BT-001 and BT-002A/B were discussed in §6 and include differences in the distribution of severe and moderate adverse events. Differences in tonsillar hypertrophy were also mentioned in those sections.
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		This section is a discussion of pertinent clinical tests with a focus on laboratory-related AEs, vital sign-related AEs, and ECG-related AEs.
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8.4.6 Systemic Adverse Events

One subject each from clinical trials BT-001 and BT-002B developed moderate allergic reactions. One may have developed serum sickness with lymphadenopathy. Both were negative for antibodies against NP-018 before and after treatment. Development of immune reactions against the equine product is discussed in §8.4.8 below.
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8.4.7 Local Reactogenicity

No significant contribution.
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8.4.8 Adverse Events of Special Interest

Immunogenicity is addressed in §8.5.8. No evidence for thrombosis or hemolysis was discovered in any subject in any trial. 
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8.5 Additional Safety Evaluations 
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8.5.1 Dose Dependency for Adverse Events


		MACROBUTTON button Show instructions



		This section addresses the relationship between adverse events and dose, if any exists, including cumulative dose dependency.  





The large majority of subjects received treatment with one dose of study product. Five subjects received multiple doses. Four subjects did not have adverse events reported. A four-year-old boy was febrile (99.4 degrees) prior to administration of study product. His temperature was as high as 101.8 degrees during both doses of product. He was treated with acetaminophen and eventually the fever lysed. It is not clear if or how much the fever was from the study product, given the fever before administration.

8.5.2 Time Dependency for Adverse Events

Evaluation of the line data regarding time dependence is still ongoing at the time of the midcycle and may continue into the second half of the review cycle.


		MACROBUTTON button Show instructions



		This section summarizes both time to onset of adverse events, duration of event, and the extent to which the adverse event resolves.
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8.5.3 Product-Demographic Interactions

No evidence of gender or racial interactions have been provided or discovered at midcycle.
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8.5.4 Product-Disease Interactions

No product-disease interactions other than efficacy were sought or discovered. The trials were not designed to evaluate this parameter. As mentioned previously, a possible interaction between antihistamine pretreatment and anticholinergic synaptic blockade has been raised and will probably be addressed in labeling.
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8.5.5 Product-Product Interactions

Maltose in NP-018 can interfere with some blood monitoring systems. This is dealt with in the labeling. Maltose can be mistaken as glucose by some methods, and in subjects receiving NP-018 glucose should be measured with a glucose specific method. It is not clear for how long after administration this interaction persists. 


Interference with live attenuated viral vaccines is a known issue with human immunoglobulin administration. The impact of equine antibody fragments is unknown. Labeling includes a deferral of vaccination after NP-018 for three months, as a precautionary measure. 
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8.5.6 Human Carcinogenicity 

Not evaluated.
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8.5.7 Overdose, Drug Abuse Potential, Withdrawal, and Rebound

There is no drug abuse potential, withdrawal, or rebound effects to the medication. Rebound of the botulism has been reported but is not what is meant here. Overdosage in humans has not been studied. Clinical pharmacology may discuss upper limits of dosage though even a double dose of NP-018 is not a large amount of protein. 

		MACROBUTTON button Show instructions



		If needed, this section can be expanded to address one or more of these topics separately.
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8.5.8 Immunogenicity (Safety)

Immunogenicity is an adverse reaction of special interest. Data from BT-001 and BT-002B were pooled. Of the 56 healthy subjects, 30% (n=17) had antibodies against NP-018 at baseline. After exposure to study drug, 50% (n=28) had antibodies against NP-018. Therefore 20% (n=11) developed antibody against NP-018 during the trials. [Source: Original BLA 125462/0; 2.5 Clinical Overview, p. 27/53, summary-clin-pharm.pdf, p. 36]

Two subjects, one each in stages A and B, experienced moderate allergic reactions. Neither of these subjects tested positive for anti-NP-018 antibodies before or after the trials. [Source: Original BLA 125462/0; summary-clin-pharm.pdf, p. 36]


In study BT-002A with the comparator BAT AB, 60% (n=3) of subjects were positive for antibody against BAT AB on day 28 after dosing. Table 11 shows that all were negative before dosing. Therefore, NP-018 is not more immunogenic than licensed product. [Source: Original BLA 125462/0; 2.5 Clinical Overview, pp. 27-28/53]
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		For certain products, the development of an immune response, either to a delivery vector or to the protein itself, can represent a safety concern.  Here, discuss the safety data with regard to this issue.
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8.5.9 Person-to-Person Transmission, Shedding

This is no applicable to this application.
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8.6 Safety Conclusions 

NP-018 in the well-controlled BT-001 and BT-002 studies showed safety profiles that are largely expected for an equine and/or immune globulin product. Matters of continuing inquiry are the distribution of moderate and severe adverse events in the treatment group of BT-002 and the rate of tonsillar hypertrophy. Review of line item data will continue into the second half of the cycle. Information requests are also pending for some of the deaths in IND 6750. Large differences in the frequency of adverse events between the controlled studies and IND 6750 suggests underreporting of adverse events in IND 6750.
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		The safety summary is written to alert the reader of a general assessment of the drug’s important safety issues.  When necessary, refer the reader to more detailed information in the relevant subsections.  Reviewers should focus on major safety issues and unresolved critical concerns.
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9. Additional Clinical Issues
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9.1 Special Populations


		MACROBUTTON button Show instructions



		To some degree, the following subsections are included to provide a location for discussion of clinical issues in special populations that were not covered by other elements in the template.  (The exception is the pediatric subsection (9.1.3) below, for which extensive annotated instructions are provided.)  

However, the main purpose of this section is to prompt the reviewer to discuss and provide justification for the content of the PI with regard to the relevant populations.  (Note that the subsections are organized in parallel with the content of the PI).  The expectation is that the reviewer will focus particularly on the data (or lack thereof) that justify (or fail to justify) the content of the labeling.  These data may include, for example, preclinical toxicology.  As always, avoid repetition by referring where appropriate to material covered in other sections of the review.
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9.1.1 Human Reproduction and Pregnancy Data

NP-018 has not been studied in pregnant women. Animal reproductive studies have not been done with NP-018.

		MACROBUTTON button Show instructions



		In addition to discussing the issues covered by the annotation in Section 9.1 above, cite the pregnancy category the product will receive and provide the rationale used by the review team in assigning the pregnancy category.
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9.1.2 Use During Lactation
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9.1.3 Pediatric Use and PREA Considerations

NP-018 has orphan drug designation and is not controlled by PREA. 


Pediatric subjects were included in IND 6750 but not the other clinical trials. Seven (5%) of subjects in IND 6750 were in the pediatric age range [p. 220/411]. Age range for pediatric subjects was 10 days-15 years (median= 5 years). Two of the seven subjects had adverse events, including one SAE as described elsewhere.


Only one infant was treated in the CDC trial, and that was serotype F. It is assumed that the other infants received BabyBIG outside of the protocol. There is insufficient data to determine safety or efficacy for infants in this study.
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		Given the unique legal, regulatory, and public health interest in pediatrics, this section should summarize any issues specifically related to the pediatric subpopulation within a larger BLA review.  Include, as appropriate, the result of consultations with the Pediatric and Maternal Health Staff, a discussion of the pediatric development plan, pediatric waivers, deferrals, or written requests, and the application’s compliance with PREA and all pediatric-related labeling changes consistent with the BPCA.    


Note:  If the entire BLA supplement is for a pediatric indication, then the entire clinical review template outline should be used.  A single pediatric clinical trial can be described in Section 6 Discussion of Individual Studies/Clinical Trials.
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9.1.4 Immunocompromised Patients

This was not evaluated.
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9.1.5 Geriatric Use

Geriatric subjects were included in IND 6750 but not the other clinical trials. Geriatric subjects were more common than pediatric subjects. Twenty subjects older than 65 years were included. One subject reported an adverse reaction after NP-018. The adverse reaction was a rash localized to the right wrist which resolved after 24 hours. Three of the six subjects who died in IND 6750 were > 65 years of age. Information requests are pending for two of these deaths. 
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9.2 Aspect(s) of the Clinical Evaluation Not Previously Covered
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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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10. Conclusions

A safety assessment is ongoing, but the midcycle assessment is that the product is acceptably safe, approximately as safe as prior licensed product, and at least as safe as prior equine antitoxins. Consideration of these factors will continue into the second half of the cycle.

Assessment of efficacy for the requested indication has been a subject of discussion between the Applicant and FDA for almost a decade. It has been decided in previous sessions that the Animal Rule should be used to evaluate efficacy since adequate and well controlled studies cannot be done ethically in humans. BT-002B is well controlled and shows convincingly that NP-018 works in a preexposure, prophylaxis model of localized foot injection of toxin. However, it is not generalizable and does not prove that NP-018 would be effective in a postexposure, treatment model of botulinum poisoning. IND 6750 is not well-controlled but could play a modest supportive role for the pivotal animal data if that route is ultimately chosen.
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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.
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Botulism is a serious, life-threatening disease for which there is no available licensed medication in adults and for which only supportive care is available. Mortality has been reduced by modern ventilatory and other intensive unit care but has not been eliminated. Morbidity from the condition is substantial and the outcomes often far less than optimal even if death is averted. 

NP-018 has demonstrated a reasonable safety profile although review will continue into the second half of the review cycle. Many of the risks are manageable. Pretreatment may play a role in managing that risk and will be addressed in the labeling.

11.2 Risk-Benefit Summary and Assessment


Assuming that use of the Animal Rule can provide persuasive evidence for efficacy in humans and supported by the human efficacy data above, the benefits of NP-018 in symptomatic botulism would exceed the risk in adults and older children.
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		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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11.3 Discussion of Regulatory Options

Regulatory options will be discussed in the second half of the cycle and be included in the final review memo.
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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.  
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11.4 Recommendations on Regulatory Actions

As of this midcycle memo, the recommendation would be approval for marketing for adults. The recommendation for pediatrics remains to be determined. 
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		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.
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11.5 Labeling Review and Recommendations

Pending.
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		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

Pending.
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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.


1. 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.

2. 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). 


3. 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)).


4. 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).
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		Glossary of Acronyms for Reviewers:  to show/hide, double-click here -> MACROBUTTON button Show instructions



		AE                  adverse event

BLA

biologics license application


BPCA

Best Pharmaceuticals for Children Act


CFR                Code of Federal Regulations


CMC

chemistry, manufacturing, and controls


CMV               cytomegalovirus

COSTART
Coding Symbols for Thesaurus of Adverse Reaction Terms


CR                  complete response


DIS

Division of Inspections and Surveillance


eCTD

electronic Common Technical Document


ELISA            Enzyme-Linked Immunosorbent Assay

ES                   Executive Summary

FDAAA
Food and Drug Administration Amendments Act of 2007


GRMP

good review management principles


ICH
International Conference on Harmonisation (of Technical Requirements for Registration of Pharmaceuticals for Human Use)


ISE

integrated summary of efficacy


ITT

intent-to-treat


MedDRA
Medical Dictionary for Regulatory Activities


MI                   myocardial infarction

NDA

new drug application


NME

new molecular entity


OBE

Office of Biostatistics and Epidemiology


OCOD             Office of Communication Outreach and Development (CBER) 


OSE

Office of Surveillance and Epidemiology


PD

pharmacodynamics


PeRC              Pediatric Review Committee (CDER)


PI

package insert


PK

pharmacokinetics


PMC

postmarketing commitment


PMR

postmarketing requirement


PREA

Pediatric Research Equity Act


PSA

prostate-specific antigen


REMS

risk evaluation and mitigation strategy


RMS/BLA      regulatory management system for the biologics license application 


RTF                 refuse to file


SAE                serious adverse event
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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


1. What is the treated (or prevented) condition?  


2. What are its clinical manifestations (i.e., symptoms that are either reported or observed)?


3. What is known about the natural history and progression of the condition, including in specific subpopulations?


4. 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.)


5. What is the basis for your assessment of the condition and its severity?  (Note any relevant literature, clinical experience, expert opinion, etc.)


6. What are the major uncertainties in the available information?  What are their implications?


Conclusions and Reasons


1. 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


2. What are the reasons for your conclusion?


3. Do you have any additional comments?


II. Unmet Medical Need


Evidence and Uncertainties


1. What other pharmacological therapies are approved for this condition? 


2. How effective are these alternative therapies?  


How does their effectiveness vary by sub-population?  (Note specific subpopulations and nature of difference.)


3. 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.)


4. 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)?


5. 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)?


6. 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. 


7. What are the major uncertainties in the evidence?   What are their implications? 


Conclusions and Reasons


1. 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


2. What are the reasons for your conclusion?


3. Do you have any additional comments?


III. Clinical Benefit


Evidence and Uncertainties


1. 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.


2. 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.)


3. 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.)


4. Which endpoints were not assessed in the trials but would have been relevant?  


What is their significance?


5. 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


1. 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.)  


2. What are the reasons for your conclusion?


3. Are there additional trials recommended to further characterize the clinical benefit of the product?


4. Do you have any additional comments?


IV. Risk


Evidence and Uncertainties


1. 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.)


2. Characterize the risk: Is there a range of severity?  How does the severity change over time?  Is the risk reversible upon cessation of treatment? 


3. 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?


4. What is the incidence of these risks for other drugs for this indication?  (Consider other drugs in the same class.)


5. 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?


6. 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?


7. 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


1. Overall, how great are the risks?  [Alternative question:  What are you worried about?]


2. What are the reasons for your conclusion?


3. What have you assumed in reaching this conclusion?


4. What additional safety data do you wish you had?  Are there additional studies needed to further characterize risk?


5. 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


1. Which of the identified risks above will be addressed only in the product labeling?  Why?


2. Which of the identified risks above require risk mitigation beyond product labeling?  Why? 


3. What is the objective of the risk management plan?


4. 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?


5. What would constitute a successful risk management plan?  How could the success of the recommended risk management plan be measured?


6. 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? 


7. 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:  _________________________

1. 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?


2. What are the reasons for your conclusion?


3. Do you have any additional comments?
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