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PMR/PMC DEVELOPMENT TEMPLATE
For 506B Reportable1 PMRs and PMCs only

This form describes and provides the rationale for postmarketing requirements/commitments (PMRs/PMCs) subject to 
reporting requirements under section 506B of the FDCA.  

Complete this form using the instructions (see Appendix A) and by referring to MAPP 6010.9, “Procedures and 
Responsibilities for Developing Postmarketing Commitments and Requirements.”  

Note: Do not use this template for CMC PMCs.  Instead, use the CMC PMC Development Template.1

SECTION A: Administrative Information
NDA/BLA/Supplement # BLA 761040
PMR/PMC Set (####) 3259-1
Product Name: BESPONSA
Applicant Name: Wyeth Pharmaceuticals, Inc., a subsidiary of Pfizer, Inc.
ODE/Division: OHOP/DHP

SECTION B: PMR/PMC Information 
1. PMR/PMC Description
Characterize toxicity after hematopoietic stem cell transplantation (HSCT) in adult and pediatric patients 
who receive inotuzumab ozogamicin. Include hepatic veno-occlusive disease, transplant-related 
mortality (non-relapse mortality), and non-transplant related mortality. Conduct an analysis of registry 
data (for example the Center for International Blood and Marrow Transplantation Research registry) to 
evaluate safety at least through day 180 after transplantation. The number of available patients in the 
database will determine the sample size. Include details of all prior therapies. The minimum duration of 
the study is to be no less than five years. 

2. PMR/PMC Schedule Milestones2, 3  
Draft Protocol Submission,: 11/2017
Final Protocol Submission: 02/2018
Interim Report Submission: 02/2019
Interim Report Submission: 02/2020
Interim Report Submission: 02/2021
Interim Report Submission: 02/2022
Final Report Submission: 02/2023

1 506B “reportable” includes all studies/trials an applicant has agreed upon or is required to conduct related to clinical safety, clinical efficacy, 
clinical pharmacology, or nonclinical toxicology (21 CFR 314.81(b)(2 )(vii) and 21 CFR 601.70(a)).  All PMRs are considered 506 “reportable.”  A 
separate development template is used for 506 B non-reportable (e.g., chemistry, manufacturing, and controls (CMC)) PMCs, which is located in the 
CST.
2 Final protocol, study/trial completion, and final report submissions are required milestones.  Draft protocol submissions and interim milestones are 
optional.  EXCEPTION: PMRs/PMCs for medical countermeasures may have only draft/final protocol submission dates and no other milestones, 
since the study/trial will only be initiated in the event of an emergency.  Interim milestones may include interim report milestones for studies/trials 
that may be of long duration.  May include interim subject accrual milestone (e.g., for accelerated approval PMRs).  Other milestones should be 
justified in Section D, question 3. 
3 Dates should be numerical (e.g., 05/2016). PREA PMR date format may be MM/DD/YYYY if a day is specified.
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SECTION C: PMR/PMC Rationale
1. Describe the particular review issue and the goal of the study4 or clinical trial5 in the text box below. 
The major safety concern with the use of inotuzumab ozogamicin in patients with precursor B-Cell Acute 
Lymphoblastic Leukemia(B-Cell ALL) is the increased risk  of post-hematopoietic stem cell transplant 
non-relapse mortality and hepatotoxicity to include hepatic veno-occlusive disease(VOD).  In Study 
B1931022, hepatic VOD was reported in 18/70(23%) of patients who proceeded to subsequent HSCT 
after receiving inotuzumab ozogamicin. The development of hepatic VOD in patients who receive 
inotuzumab ozogamicin requires further characterization.  

 

2. Explain why this issue can be evaluated post-approval and does not need to be addressed prior to approval.  
(Select one explanation below.)

 Subpart I or H (animal efficacy rule) PMR: Approved under Subpart I or H (animal efficacy rule) authorities; 
postmarketing study/trial required to verify and describe clinical benefit  [Skip to Q.5]

 Subpart H or E (accelerated approval) PMR: Approved under Subpart H or E (accelerated approval) authorities; 
postmarketing study/trial required to verify and describe clinical benefit [Skip to Q.5]

 PREA PMR: Meets PREA postmarketing pediatric study requirements [Skip to Q.5]
FDAAA PMR (safety): Benefit/risk profile of the drug appears favorable; however, there are uncertainties about 
aspects of the drug’s safety profile.  Because the investigation will evaluate a serious risk, it meets FDAAA 
requirements for a postmarketing safety study or trial [Go to Q.3]

 PMC (506B reportable): Benefit/risk profile of the drug appears favorable; however, there are uncertainties about 
aspects of the drug’s efficacy profile or other issues.  The purpose of the investigation does not meet requirements 
under Subpart I/H , H/E, PREA, or FDAAA to be a PMR, and therefore the investigation is a PMC.  [Go to Q.3]

3. For FDAAA PMRs and 506B PMCs only 
The study or trial can be conducted post-approval because: [Select all that apply] 

 Longer-term data needed to further characterize the safety/efficacy of the drug
 Based on the purpose and/or design, it is only feasible to conduct the study/trial post-approval 
 Prior clinical experience (e.g., with other drugs in the class) indicates adequate safety or efficacy data to support 

approval, but some uncertainties about safety or efficacy remain and should be further characterized
 Only a small subpopulation is affected (e.g., patients with severe renal impairment) and effects of the drug in the 

subpopulation can be further evaluated after approval
 Study/trial is to further explore a theoretical concern that does not impact the approval determination
 Other reason (describe in text box below) 

4 A “study” is an investigation that is not a clinical trial, such as an observational (epidemiologic) study, animal study, or laboratory experiment.
5 A “clinical trial” is any prospective investigation in which the applicant or investigator determines the method of assigning the drug product(s) or 
other interventions to one or more human subjects.  Note that under PREA, clinical trials involving pediatric patients are specifically referred to as 
“studies.” 
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4. For FDAAA PMRs only [for PMCs skip to Q.5].  Complete this entire section 

a. The purpose of the study/clinical trial is to: [Select one, then go to Q.4.b ]
Assess a known serious risk related to the use of the drug
Assess a signal of serious risk related to the use of the drug
Identify an unexpected serious risk when available data indicate the potential for a serious risk

Complete Q4.b if the necessary data can only be obtained through a particular type of nonclinical study or clinical 
pharmacology trial.  Otherwise complete Q4.c and Q4.d.

b. FAERS6 and Sentinel’s postmarket ARIA7 system are not sufficient for the purposes described in Q1. and 
Q4.a because the safety issue involves:  

[Select all that apply then to skip to Q.5.  If none apply, answer both Q4.c and Q4.d ]

 A serious risk of genotoxicity, carcinogenicity, or reproductive toxicity, and these signals are initially best 
assessed through in vitro or animal studies.

 A potential drug interaction resulting in lower/higher drug exposure and resultant serious drug risks, and 
accurate assessment of an interaction is feasible only through in vitro mechanistic studies or clinical 
pharmacokinetic and pharmacodynamics trials.

 The potential for lower/higher drug exposure and resultant serious drug risks in patients with hepatic or 
renal impairment, or other metabolic abnormalities, and accurate assessment is feasible only through in vitro 
mechanistic studies or clinical pharmacokinetic and pharmacodynamics trials.

 An immunologic concern for which accurate assessment requires in vitro development or validation of 
specific assays.

6 FDA Adverse Event Reporting System (FAERS)
7 Active Risk Identification and Analysis (ARIA)
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TYPE OF CLINICAL TRIAL
 Combined PK/PD, safety and/or efficacy trial (PREA* PMRs only)
 Dose-response clinical trial 
 Dosing trial (e.g., alternative dosing schedule)
 Drug interaction or bioavailability clinical trial (clinical only)
 Immunogenicity trial (clinical)
 Meta-analysis or pooled analysis of previous clinical trials
 Pharmacogenetic or pharmacogenomic clinical trial 
 Pharmacokinetic (PK) and/or pharmacodynamic (PD) clinical trial
 Primary efficacy clinical trial (i.e, with a primary efficacy endpoint; to further define efficacy; may include 
secondary safety endpoints)

 Primary safety clinical trial (e.g., to evaluate the long-term safety of a drug; to evaluate drug toxicity in a 
subpopulation; may include secondary efficacy endpoints) – excludes SOT

 Safety outcomes trial (SOT)**
 Thorough Q-T clinical trial
 Other (describe)      

* Note that under PREA, clinical trials involving pediatric patients are specifically referred to as  “studies.”  However, for the 
purposes of this template, PREA investigations are categorized according to the established definitions of “studies” and “trials” (see 
Footnotes 3 and 4). 

** A safety outcomes trial (SOT) is defined as a large, prospective, randomized, controlled trial that is specifically designed and 
adequately powered to test a safety hypothesis using a clinical outcome, generally irreversible morbidity or mortality, as the primary 
trial endpoint.  A cardiovascular outcomes trial (CVOT) is an example of an SOT.

SECTION D: PMR/PMC Additional Information
1. This PMR/PMC applies to other drugs or applications (e.g. drugs in a therapeutic class; different formulations 

of the same drug).

 Yes
 No

2. This study or clinical trial focuses on the following special population(s) or circumstance(s): 
[Select all that apply]

 For non-PREA pediatric studies/trials only:  Pediatric population
 Geriatric population
 Lactating/nursing mothers
 Medical Countermeasures (e.g. anthrax exposure, bioterrorism)
 Orphan or rare disease population
 Pregnant women
 Racial/ethnic population
 Not applicable
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3. (Complete if applicable) Additional comments about the PMR/PMC (e.g., points or concerns not previously 
described; explanation for inclusion of milestones other than the 3 “core” milestones or draft protocol submission)

SECTION E: PMR/PMC Development Coordinator Statements8Error! Reference source not found.
1. The PMR/PMC is clear, feasible, and appropriate9 because: [Select all that apply]

 The study/clinical trial meets criteria for a PMR or a PMC.
 The objectives of the study/clinical trial are clear from the description of the PMR/PMC.
 The applicant has adequately justified the choice of milestone dates.
 The applicant has had sufficient time to review the PMR/PMC, ask questions, determine feasibility, and contribute 
to the development process.

2.   (If the PMR/PMC is a randomized controlled clinical trial) The following ethical considerations were made 
with regard to:
 There is a significant question about the public health risks of the drug.
 There is not enough existing information to assess the public health risks of the drug.
 Information about the public health risks cannot be gained through a different kind of investigation.
 The trial will be appropriately designed to answer question about a drug’s efficacy or safety.
 The trial will emphasize minimizing the risk minimization for participants as the protocol is developed. 

3.  This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the safety, 
efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

8 This section is completed by the PMR/PMC Development Coordinator, who is usually the OND division’s Deputy Director for Safety (DDS).  See 
DEFINITIONS section of CDER MAPP 6010.9, Procedures and Responsibilities for Developing Postmarketing Requirements and Commitments.

9 See POLICY section of CDER MAPP 6010.9.
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PMR/PMC DEVELOPMENT TEMPLATE
For 506B Reportable10 PMRs and PMCs only

This form describes and provides the rationale for postmarketing requirements/commitments (PMRs/PMCs) subject to 
reporting requirements under section 506B of the FDCA.  

Complete this form using the instructions (see Appendix A) and by referring to MAPP 6010.9, “Procedures and 
Responsibilities for Developing Postmarketing Commitments and Requirements.”  

Note: Do not use this template for CMC PMCs.  Instead, use the CMC PMC Development Template.1

SECTION A: Administrative Information
NDA/BLA/Supplement # BLA 761040
PMR/PMC Set (####-#) 3259-2
Product Name: BESPONSA
Applicant Name: Wyeth Pharmaceuticals, Inc., a subsidiary of Pfizer, Inc.
ODE/Division: OHOP/DHP

SECTION B: PMR/PMC Information 
3. PMR/PMC Description
Conduct a randomized trial of at least 2 dose levels of inotuzumab ozogamicin in patients with 
relapsed or refractory acute lymphoblastic leukemia who are potential candidates for 
hematopoietic stem cell transplantation (HSCT)  and at high risk for developing veno-occlussive 
disease (VOD). High risk is defined as patients with prior HSCT, ongoing or prior liver disease, 
older patients (≥ 55 years ), or later salvage line (Salvage ≥ 2).  Safety parameters will include 
hepatic VOD, transplant related mortality (non-relapse mortality), and non-transplant related 
mortality.  Descriptive analyses of safety and efficacy (including achievement of minimal 
residual disease[MRD]-negativity) will be conducted for the intent-to-treat population and the 
per-protocol population that excludes patients who do not proceed to HSCT. The study will 
include sufficient clinical pharmacokinetic sampling to analyze the exposure-response 
relationship for efficacy and safety. Submit the complete clinical study report and datasets.

4. PMR/PMC Schedule Milestones11, 12  
Draft Protocol Submission,: 02/2018
Final Protocol Submission: 05/2018
Trial Completion: 04/2023

10 506B “reportable” includes all studies/trials an applicant has agreed upon or is required to conduct related to clinical safety, clinical efficacy, 
clinical pharmacology, or nonclinical toxicology (21 CFR 314.81(b)(2 )(vii) and 21 CFR 601.70(a)).  All PMRs are considered 506 “reportable.”  A 
separate development template is used for 506 B non-reportable (e.g., chemistry, manufacturing, and controls (CMC)) PMCs, which is located in the 
CST.
11 Final protocol, study/trial completion, and final report submissions are required milestones.  Draft protocol submissions and interim milestones are 
optional.  EXCEPTION: PMRs/PMCs for medical countermeasures may have only draft/final protocol submission dates and no other milestones, 
since the study/trial will only be initiated in the event of an emergency.  Interim milestones may include interim report milestones for studies/trials 
that may be of long duration.  May include interim subject accrual milestone (e.g., for accelerated approval PMRs).  Other milestones should be 
justified in Section D, question 3. 
12 Dates should be numerical (e.g., 05/2016). PREA PMR date format may be MM/DD/YYYY if a day is specified.
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Final Report Submission: 11/2023

SECTION C: PMR/PMC Rationale
6. Describe the particular review issue and the goal of the study13 or clinical trial14 in the text box below. 
There was a higher incidence of liver venoocclusive disease (VOD) in  patients  treated with inotuzumab 
ozogamicin, especially those patients who proceeded to hematopoietic stem transplant (HSCT). In 
patients who received HSCT, the rate of VOD was 22.1% following treatment with 1.8 mg/m2 of 
inotuzumab ozogamicin compared to 3.1% in the control arm (investigator’s choice of chemotherapy).  
This high rate of VOD leads to high rate of non-relapse mortality. 

 The goal of the trial is to assess whether lower doses of inotuzumab ozogamicin can minimize the risk of 
VOD while maintaining efficacy. 

7. Explain why this issue can be evaluated post-approval and does not need to be addressed prior to approval.  
(Select one explanation below.)

 Subpart I or H (animal efficacy rule) PMR: Approved under Subpart I or H (animal efficacy rule) authorities; 
postmarketing study/trial required to verify and describe clinical benefit  [Skip to Q.5]

 Subpart H or E (accelerated approval) PMR: Approved under Subpart H or E (accelerated approval) authorities; 
postmarketing study/trial required to verify and describe clinical benefit [Skip to Q.5]

 PREA PMR: Meets PREA postmarketing pediatric study requirements [Skip to Q.5]
FDAAA PMR (safety): Benefit/risk profile of the drug appears favorable; however, there are uncertainties about 
aspects of the drug’s safety profile.  Because the investigation will evaluate a serious risk, it meets FDAAA 
requirements for a postmarketing safety study or trial [Go to Q.3]

 PMC (506B reportable): Benefit/risk profile of the drug appears favorable; however, there are uncertainties about 
aspects of the drug’s efficacy profile or other issues.  The purpose of the investigation does not meet requirements 
under Subpart I/H , H/E, PREA, or FDAAA to be a PMR, and therefore the investigation is a PMC.  [Go to Q.3]

8. For FDAAA PMRs and 506B PMCs only 
The study or trial can be conducted post-approval because: [Select all that apply] 

 Longer-term data needed to further characterize the safety/efficacy of the drug
 Based on the purpose and/or design, it is only feasible to conduct the study/trial post-approval 
 Prior clinical experience (e.g., with other drugs in the class) indicates adequate safety or efficacy data to support 

approval, but some uncertainties about safety or efficacy remain and should be further characterized
 Only a small subpopulation is affected (e.g., patients with severe renal impairment) and effects of the drug in the 

subpopulation can be further evaluated after approval
 Study/trial is to further explore a theoretical concern that does not impact the approval determination
 Other reason (describe in text box below) 

13 A “study” is an investigation that is not a clinical trial, such as an observational (epidemiologic) study, animal study, or laboratory experiment.
14 A “clinical trial” is any prospective investigation in which the applicant or investigator determines the method of assigning the drug product(s) or 
other interventions to one or more human subjects.  Note that under PREA, clinical trials involving pediatric patients are specifically referred to as 
“studies.” 
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9. For FDAAA PMRs only [for PMCs skip to Q.5].  Complete this entire section 

a. The purpose of the study/clinical trial is to: [Select one, then go to Q.4.b ]
Assess a known serious risk related to the use of the drug
Assess a signal of serious risk related to the use of the drug
Identify an unexpected serious risk when available data indicate the potential for a serious risk

Complete Q4.b if the necessary data can only be obtained through a particular type of nonclinical study or clinical 
pharmacology trial.  Otherwise complete Q4.c and Q4.d.

b. FAERS15 and Sentinel’s postmarket ARIA16 system are not sufficient for the purposes described in Q1. and 
Q4.a because the safety issue involves:  

[Select all that apply then to skip to Q.5.  If none apply, answer both Q4.c and Q4.d ]

 A serious risk of genotoxicity, carcinogenicity, or reproductive toxicity, and these signals are initially best 
assessed through in vitro or animal studies.

 A potential drug interaction resulting in lower/higher drug exposure and resultant serious drug risks, and 
accurate assessment of an interaction is feasible only through in vitro mechanistic studies or clinical 
pharmacokinetic and pharmacodynamics trials.

 The potential for lower/higher drug exposure and resultant serious drug risks in patients with hepatic or 
renal impairment, or other metabolic abnormalities, and accurate assessment is feasible only through in vitro 
mechanistic studies or clinical pharmacokinetic and pharmacodynamics trials.

 An immunologic concern for which accurate assessment requires in vitro development or validation of 
specific assays.

15 FDA Adverse Event Reporting System (FAERS)
16 Active Risk Identification and Analysis (ARIA)
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TYPE OF CLINICAL TRIAL
 Combined PK/PD, safety and/or efficacy trial (PREA* PMRs only)
 Dose-response clinical trial 
 Dosing trial (e.g., alternative dosing schedule)
 Drug interaction or bioavailability clinical trial (clinical only)
 Immunogenicity trial (clinical)
 Meta-analysis or pooled analysis of previous clinical trials
 Pharmacogenetic or pharmacogenomic clinical trial 
 Pharmacokinetic (PK) and/or pharmacodynamic (PD) clinical trial
 Primary efficacy clinical trial (i.e, with a primary efficacy endpoint; to further define efficacy; may include 
secondary safety endpoints)

 Primary safety clinical trial (e.g., to evaluate the long-term safety of a drug; to evaluate drug toxicity in a 
subpopulation; may include secondary efficacy endpoints) – excludes SOT

 Safety outcomes trial (SOT)**
 Thorough Q-T clinical trial
 Other (describe)      

* Note that under PREA, clinical trials involving pediatric patients are specifically referred to as  “studies.”  However, for the 
purposes of this template, PREA investigations are categorized according to the established definitions of “studies” and “trials” (see 
Footnotes 3 and 4). 

** A safety outcomes trial (SOT) is defined as a large, prospective, randomized, controlled trial that is specifically designed and 
adequately powered to test a safety hypothesis using a clinical outcome, generally irreversible morbidity or mortality, as the primary 
trial endpoint.  A cardiovascular outcomes trial (CVOT) is an example of an SOT.

SECTION D: PMR/PMC Additional Information
4. This PMR/PMC applies to other drugs or applications (e.g. drugs in a therapeutic class; different formulations 

of the same drug).

 Yes
 No

5. This study or clinical trial focuses on the following special population(s) or circumstance(s): 
[Select all that apply]

 For non-PREA pediatric studies/trials only:  Pediatric population
 Geriatric population
 Lactating/nursing mothers
 Medical Countermeasures (e.g. anthrax exposure, bioterrorism)
 Orphan or rare disease population
 Pregnant women
 Racial/ethnic population
 Not applicable
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6. (Complete if applicable) Additional comments about the PMR/PMC (e.g., points or concerns not previously 
described; explanation for inclusion of milestones other than the 3 “core” milestones or draft protocol submission)

SECTION E: PMR/PMC Development Coordinator Statements17Error! Reference source not found.
4. The PMR/PMC is clear, feasible, and appropriate18 because: [Select all that apply]

 The study/clinical trial meets criteria for a PMR or a PMC.
 The objectives of the study/clinical trial are clear from the description of the PMR/PMC.
 The applicant has adequately justified the choice of milestone dates.
 The applicant has had sufficient time to review the PMR/PMC, ask questions, determine feasibility, and contribute 
to the development process.

5.   (If the PMR/PMC is a randomized controlled clinical trial) The following ethical considerations were made 
with regard to:
 There is a significant question about the public health risks of the drug.
 There is not enough existing information to assess the public health risks of the drug.
 Information about the public health risks cannot be gained through a different kind of investigation.
 The trial will be appropriately designed to answer question about a drug’s efficacy or safety.
 The trial will emphasize minimizing the risk minimization for participants as the protocol is developed. 

6.  This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the safety, 
efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

17 This section is completed by the PMR/PMC Development Coordinator, who is usually the OND division’s Deputy Director for Safety (DDS).  See 
DEFINITIONS section of CDER MAPP 6010.9, Procedures and Responsibilities for Developing Postmarketing Requirements and Commitments.

18 See POLICY section of CDER MAPP 6010.9.
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Consult
MEMORANDUM

 

DATE: August 11, 2017

RECEIVED: May 16, 2017

TO: Tanya Wroblewski
Medical Regulatory, CDER/OND/OHOP/DHP

FROM: Jacqueline Cleary, CDRH/OIR/DIHD and Doug Jeffery, 
CDRH/OIR/DIHD

THROUGH: Kelly Oliner, OIR/DIHD

SUBJECT: CDER consult request for BLA 761040

CDRH ICC Tracking 
Number: 

ICC1700450

Protocol Title Review of Flow Cytometry Responses to Questions

Drug Sponsor Wyeth/Pfizer

Drug Name Inotuzumab ozogamicin

Analyte Detected Minimal Residual Disease (MRD)

Device Sponsor N/A

I. BACKGROUND

Wyeth/Pfizer has completed a P3 open-label trial in patients with R/R ALL randomized 
1:1 to either inotuzumab ozogamicin or defined investigator choice arm.  Two primary 
endpoints were included: CR/Cri in the first 218 patients enrolled and OS in total 
population.  Minimal residual disease (MRD) was a secondary endpoint.The sponsor 
performed MRD analyses at screening and on patients who attained CR/Cri. MRD 
analyses were performed by multi-parameter flow cytometry at a central laboratory,
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DHP requests CDRH's consult on this aspect of study. The 
information about flow cytometry is found on page 66 Section 9.5.2.2.2 and Section 
9.5.4.1.1 CD22 Expression on pages B1931022 Report. The report states:

MRD analysis was performed at least once in patients with prior assessment of CR or 
CRi.  BM aspirates, collected at screening and on study were sent to a central 
laboratory  for assessment of MRD. BM aspirates were analyzed by 
a central laboratory using multi-parametric flow cytometry.  The antibody 
combinations were designed to maximize discrimination between normal and abnormal 
cells of B-cell lineage and similar maturational stage and included antibodies detecting 
CD9, CD10, CD13, CD19, CD20, CD33, CD34, CD38, CD45, CD58, CD66c, and 
CD123.

MRD-negativity was considered to be achieved if the lowest value of MRD from the first 
date of CR/Cri to EOT was 1x 10-4 blasts/nucleated cells.

The report also indicates there is “data on file” and “Details regarding assay validation 
and bioanalytical methods will be reported separately”; however this information was
not found in the report.  

II. DEVICE USE IN THE TRIAL

The document received does not provide any detailed information on the flow cytometry 
device used to make the assessment of MRD. The sponsor did not provide any 
information on the technology or methodologies used to test bone marrow aspirates
collected from subjects at the time of suspected CR. 

III. INITIAL CDRH RESPONSE TO CDER: Request for Additional Information

CDRH is requesting feedback on the following from the sponsor by COB June 26, 2017.  This 
information is required for CDRH to efficiently and effectively evaluate the performance of the 
flow cytometry device used as part of this study.

1. Please provide the # leukocyte events captured.  In order to evaluate the 10-4 claim for 
MRD used in the analysis, please provide the total number of events collected on each 
sample.

2. The MRD results are intended to be sampled from bone marrow aspirates.  On page 70, the 
sponsor stated that “A peripheral blood sample was provided to the central vendor if a 
patient had an inadequate BM aspirate at screening”. Given that the study was designed to 
be performed use bone barrow samples, does this change in matrix type introduce bias or 
potential errors?

3. The B1931022 Report indicated on page 69 that there is “data on file” and “Details 
regarding assay validation and bioanalytical methods will be reported separately.” Please 
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provide the assay validation for review of the flow cytometry procedures, including the 
gating strategy used in the assessment of MRD.

4. On page 70, you stated “The leukemic phenotype and/or genotype could also be evaluated 
by other test methods at the discretion of the Sponsor.”  Please provide justification for any 
changes made to the assay during the course of the study and provide a summary of the 
number of samples used for the MRD assay and a description of any missing and 
discordant samples.

IV. Sponsor Response to Request for Additional Information

The sponsor provided responses to the above questions to CDER on June 22, 2017. In this 
response, the Sponsor indicated which documents in the submission contain information to 
address the questions that we asked.  

We reviewed this information and provided the following comments:

1. The panel of CD markers that the Sponsor is using is appropriate for the detection of 
MRD in patients with B-ALL.

2. We did not review the CD22 expression studies.  We defer to CDER for the review of 
the CD22 expression assay.  Based on a review of the scientific literature we 
understand that >90% of all B ALL patients are CD22 positive. Given these data we 
have minimal concerns about the use of a non-FDA-cleared or –approved IVD to 
determine CD22 positivity and treatment regimens for this BLA submission.

3. The sponsor addressed question 1 from above in the report for Validation Report of 
Flow Cytometry Method for Assessing MRD and CD22 Immunophenotyping in Bone 
Marrow for All patients in document “0209-validation.pdf”.) and two additional 
addendums including peripheral blood samples and antibody cocktail stability.  The 
report stated on page 13 “there are at least 100 events clustered in the expected 
manner.” There is a reference on page 14 to “collecting 1 million total WBC”;
however it is not clear if this is the amount of events collected on the samples used for 
the clinical study. This information is not sufficient for us to determine how many 
events were collected for each sample.  We would ask for more explicit information on 
the number of events collected for each sample as the number of events collected is a 
critical component of a semi-quantitative MRD assay.

4. The sponsor addressed questions 2 and 3 from above:

a. The Sponsor stated cell lines and normal Bone Marrow aspirates were used in 
the validation studies, which included a sample stability study, accuracy 
(method comparison), and determination of total imprecision and limit of 
detection. The use of cell lines and whole blood samples from healthy donors 
do not represent the patient sample cells from the Intended Use population. 
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These types of samples do not adequately assess or model the device’s 
analytical performance.

b. For the sample stability study On page 7 of the above report, the sponsor states
“The increased percentage of spiked SUP-B15 cells observed in the day 7
samples is likely due to a disproportionately higher loss of normal bone 
marrow cells, compared to SUP-B15 cells.”  Bone marrow samples collected 
in sodium heparin have a stability of less than 48 hours.  Based on the results 
of their study, the sponsor is indicating a specimen longevity of five days 
which goes against standard practice of 48 hour stability.  We are concerned 
that some patient samples in the clinical study may have been tested after 48 
hours which may compromise the results of the test.  The fact that the cell 
lines survived longer is another indication that cell line cells have different 
characteristics than the intended use patient cells.

c. In the accuracy/method comparison validation study, the Sponsor compared 
the results of measuring the same samples with the  MRD 
assay that was used in the clinical trial, and the “CLIA lab” assay that was not 
used in the clinical trial. In Section 6.2 on page 8 the sponsor referenced 
samples that did not meet the acceptance criteria (< +/- 30% difference) for 
the accuracy study by stating “In these cases there was a difference in MRD 
detection of >30% between the  and the CLIA lab. The flow 
cytometry panel used by the CLIA lab is not designed for the detection of 
minimal residual B-ALL and this is likely the reason for the discrepancy at 
lower MRD frequencies.” This raises the question the appropriateness of 
using the CLIA lab for the comparison used for the accuracy assessment and 
we do not believe the accuracy of the device has been appropriately 
established.

d. In the B1931022 B-ALL MRD Testing by Flow Cytometry document ( -
wi-0449-work-instruction.pdf) the sponsor states in many gating strategies “If 
the sample being analyzed is post-treatment, refer to the staining in the pre-
treatment sample to determine correct placement of the B-ALL/MRD and 
non-B-ALL/MRD gates to ensure that the B-ALL MRD is included.”  We 
have concerns that the Sponsor used peripheral blood as the baseline sample 
and bone marrow as the post treatment sample.  The gating strategy for bone 
marrow can have differences from the gating strategy of peripheral blood and 
we have concerns that samples that any patients results that were reported 
using first peripheral blood and then bone marrow may not be accurate.

5. The Sponsor addressed question 4 from above: The sponsor stated “CD22 and MRD 
assessment procedures were consistent throughout Study B1931022. The “other test 
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methods” for immunophenotyping and genotyping refers to other potential additional 
molecular profiling that may be conducted in the future.”  This response is acceptable.

V. CDRH Request for Additional Information from Sponsor on August 9, 2017 
(Document titled “CDRH.Additional.Comments..2017.08.08.doc”)

CDRH sent the following to CDER on August 8, 2017 who forwarded it to the Sponsor
on August 9, 2017.

Your response to CDRH Question 1:

We have reviewed the documents that you recommended, but it is still not clear how 
many events were collected for each sample in order to measure MRD at 10-4.   Please 
provide the sample acceptance criteria, i.e., that each sample must have one million 
events collected, and the positive result criteria, i.e., that MRD is defined as >100 events 
clustered in the expected manner.

Your response to CDRH Question 3:

We have reviewed the documents that you recommended, and we still have questions 
about your validation studies:

A. It appears that in your sample stability study you only tested samples at seven days 
and found a “disproportionately higher loss of normal bone marrow cells, compared 
to SUP-B15 cells”, yet you have stated that sample stability is up to five days.  It is 
typically recommended to test bone marrow samples within 48 hours of collection.  
Please clarify what the acceptance criteria were for the time allowed between 
collection and testing of bone marrow samples.

B. Please explain your rationale for comparing the accuracy of the MRD assay used in 
the clinical trial (the  assay) to the “CLIA lab” assay.  Please 
also explain why you think a < ±30% difference between the two assays is 
acceptable.

C. For your gating strategy, you stated that “If the sample being analyzed is post-
treatment, refer to the staining in the pre-treatment sample to determine correct 
placement of the B-ALL/MRD and non-B-ALL/MRD gates to ensure that the B-
ALL MRD is included.”  We note that all samples post-treatment were bone marrow, 
but 10.4% of the baseline samples were in peripheral blood, and 11.0% of the 
samples at baseline did not have an MRD result.  We are concerned that the gating 
strategy for bone marrow and peripheral blood samples may be different, and that 
11.0% of your samples did not any gating strategy employed at baseline that could 
be used for the post-treatment samples.  Please clarify the gating strategy that you 
employed when comparing baseline and post-treatment samples, if the sample types 
were different or no MRD results existed at baseline.
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VI. CDRH Meeting Minutes from TCON with Sponsor on 8/9/2017

The discussion was focused on Pfizer’s responses to four comments that CDRH provided
on August 9, 2017 (see Section V, above) regarding the MRD assay that was employed 
during the clinical trial.  

1. Discussion of CDRH Comment 1: 

CDRH comment: Please provide the sample acceptance criteria, i.e., that each sample 
must have one million events collected, and the positive result criteria, i.e., that MRD is 
defined as >100 events clustered in the expected manner

Sponsor Response: the goal was to collect at least one million events (live WBCs) with 
MRD being defined as 100 blasts for a sensitivity of 10-4.  Samples were accepted with as 
few as 250,000 events but were flagged as questionable in the report.  There is no lower 
limit for either minimum number of total events or blasts and some samples were 
accepted with as few as 100,000 events and some less than 100,000 events.  Samples 

-treatment 
BM samples it was difficult to obtain one million live WBCs.  All results were reviewed 
and approved by a hematopathologist.  Most of the study was reviewed by one 
hematopathologist, however approximately three were involved over the course of the 
study.

CDER follow-up question: Were the hematopathologists blinded to the patient data?

Sponsor Response: Yes, we believe so

CDER Comment: Please provide in writing that the hematopathologists were blinded to 
the patient data.

CDRH post-meeting comment: even if the hematopathologist was blinded to the patient 
data, the lack of CD22+ cells in the treated population could potentially “unblind” the 
hematopathologist to the patient status.

2. Discussion of CDRH Comment 2 (note this is comment A for question 3 in the document 
“CDRH.Additional.Comments..2017.08.08.doc”): 

CDRH Comment: Please clarify what the acceptance criteria were for the time allowed 
between collection and testing of bone marrow samples.
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Sponsor Response: The Sponsor acknowledged that the NY State Department of Health 
recommendation is to test bone marrow samples within 48 hours of collection.  Due to 
the number of sites and geographical location, not all samples could be collected, 
shipped, and tested within 48 hours.  Sample stability was tested at days 1, 3, 5, and 7.  
Acceptance criteria for sample stability were that the loss of abnormal B-ALL cells from 
the patient samples must be <30% compared to Day 1.  Data demonstrated that samples 
were stable up to five days post-collection.  65% of bone marrow samples were tested 
within 48 hours, 35% were tested within 2–5 days, and two samples were tested after five 
days.  The results from the samples that were tested after more than five days did not 
affect any of the outcome data.

3. Discussion of CDRH Comment 3 (note this is comment B for question 3 in the document 
“CDRH.Additional.Comments..2017.08.08.doc”)

CDRH Comment: Please explain your rationale for comparing the accuracy of the MRD 
assay used in the clinical trial (the  assay) to the “CLIA lab” assay.  
Please also explain why you think a < ±30% difference between the two assays is 
acceptable.

Sponsor Response: The CLIA lab assay was all that was available to compare to the trial 
assay  assay).  The markers in the CLIA lab assay are not identical to 
the trial assay, but the markers are appropriate to detect MRD in B-ALL samples.  The 
CLIA lab assay was not designed to collect enough events to detect MRD at 10-4 so the 
results of the comparison between the two assays do not meet acceptance criteria in 
samples with low levels of blasts.  The Sponsor cited a 2011 scientific paper for 
justification of acceptance criteria < ±30% between the two assays.

4. Discussion of CDRH Comment 4 (note this is comment C for question 3 in the document 
“CDRH.Additional.Comments..2017.08.08.doc”):

CDRH Comment: Please clarify the gating strategy that you employed when comparing 
baseline and post-treatment samples, if the sample types were different or no MRD 
results existed at baseline.

Sponsor Response: The gating strategy for peripheral blood and bone marrow samples is 
identical for the detection of B-ALL, so there is no concern about using the gating 
strategy for a baseline peripheral blood sample to assess MRD status of a post-treatment 
bone marrow sample.  For post-treatment samples that did not have a baseline MRD 
result, a “historical normal” sample was used to determine the gating strategy.  The same 
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“historical normal” sample was used for all samples that did not have a baseline MRD 
result.

VII. Sponsor Summary of TCON Sent 8/10/2017 (Document Titled “InO_FDA IR 
received 09Aug17_FINAL.doc)

On 08 August 2017, the Food and Drug Administation (FDA) (including representatives 
from Division of Hematology Products [DHP] and Center for Devices and Radiological 
Health [CDRH]) requested a teleconference with the Sponsor. On 09 August 2017, the 
queries to be discussed at the teleconference were received from FDA. Written responses 
to the FDA queries are shown below.  

FDA Question:

We have reviewed the documents that you recommended, but it is still not clear how 
many events were collected for each sample in order to measure MRD at 10-4.   Please 
provide the sample acceptance criteria, i.e., that each sample must have one million 
events collected, and the positive result criteria, i.e., that MRD is defined as >100 events 
clustered in the expected manner.

Pfizer’s Response:

The minimal residual disease (MRD) assay limit of detection is 0.01% (blast 
counts/viable WBCs) and that criterion had to be met, regardless of the number of viable 
white blood cells (WBCs). 

100
blasts to be counted. However, in post-treatment samples in particular, samples 
sometimes had < 1 million viable WBCs. Regardless, the sample was considered “MRD-

There was no 
formal lower limit cutoff for viable WBCs. Final interpretation of MRD positivity was 
made by board-certified hematopathologist.

In response to the additional question raised by FDA regarding the blinding of the 
hematopathologist, the Sponsor is providing the following confirmation:

The hematopathologist was blinded to Study B1931022 treatment. The hematopathologist 
at  received a requisition form (  Form -FRM-
XXXX_B1931022_TestReq) and flow cytometry data for each patient. Neither the 
requisition form or the flow cytometry data included information regarding study 
treatment.
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FDA Question:

We have reviewed the documents that you recommended, and we still have questions 
about your validation studies:

A. It appears that in your sample stability study you only tested samples at seven days and 
found a “disproportionately higher loss of normal bone marrow cells, compared to SUP-
B15 cells”, yet you have stated that sample stability is up to five days.  It is typically 
recommended to test bone marrow samples within 48 hours of collection.  Please clarify 
what the acceptance criteria were for the time allowed between collection and testing of 
bone marrow samples.

Pfizer’s Response: 

We understand per CLIA and New York State guidelines that it is typically 
recommended to test bone marrow samples within 48 hours of collection and in Study 
B1931022, the shipping guidelines/logistics were designed to accommodate this.
However, in Study B1931022, some samples were received later than 48 hours.
The established stability for the MRD assay was 5 days. During the assay validation, 
samples were tested at Day 1 (baseline), 3, 5, and 7. Specimen longevity for the assay 
was defined as the latest time point in which detection of abnormal B-ALL cells was 
within ± 30% of abnormal B-ALL cells detected in the Day 1 specimen (Module 5, 
Section 5.3.1.4, RTT-209: Validation Report of Flow Cytometry Method for Assessing 
MRD and CD22 Immunophenotypes in Bone Marrow From B-cell Patients [Study 
B1931022], Section 6). 
If samples from Study B1931022 were older than 5 days when testing occurred, results 
were reported but it was noted that the sample exceeded the 5 day timepoint. 
In Study B1931022, approximately 65% of samples were tested within 48 hours. The 
remaining samples were tested within 5 days with the exception of 2 samples that were 
tested after 5 days (Module 5, Section 5.3.5.1, B1931022 CD22/MRD Bioanalytical 
Report - -RPT-1246, Table 1a). With regards these 2 samples, the Patient 1248-
1003 sample was collected at screening, ie patient was not in remission. The sample for 
Patient 1088-1001 was taken at Cycle 2 Day 22; the patient was in the control arm and 
was in remission and had achieved MRD-negativity by Cycle 1 Day 25.  Therefore, 
neither of these results would have impacted the MRD-negativity rate.
Usually, samples with viability < 40% with limited number of WBC (< 50,000) were 
“canceled”, i.e., the sample was analyzed but data was not reported (Module 5, Section 
5.3.5.1, B1931022 CD22/MRD Bioanalytical Report - -RPT-1246, Section 5.2.2).

FDA Question:

B. Please explain your rationale for comparing the accuracy of the MRD assay used in 
the clinical trial (the  assay) to the “CLIA lab” assay.  Please also 
explain why you think a < ±30% difference between the two assays is acceptable.
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Pfizer’s Response: 

At the time when validation of the ” assay was being conducted, the 
only available validated assay was the CLIA assay. To assess accuracy, the Sponsor 
wanted to compare the  assay against an already CLIA-validated 
assay.  
In terms of the 30% difference between the 2 assays, an acceptance criterion within 25% 
coefficient of variation CV) (30% at the lower limit of quantitation [LLOQ]) has been 
recommended for nonclinical ligand binding assays and, in most cases, this is achievable 
for methods based on flow cytometry (see O’Hara et al, 2011 [Table 4]). Therefore, 
based on the literature, the ± 30% difference between the two assays was considered 
acceptable.
FDA Question:

C. For your gating strategy, you stated that “If the sample being analyzed is post-
treatment, refer to the staining in the pre-treatment sample to determine correct 
placement of the B-ALL/MRD and non-B-ALL/MRD gates to ensure that the B-ALL MRD 
is included.” We note that all samples post-treatment were bone marrow, but 10.4% of 
the baseline samples were in peripheral blood, and 11.0% of the samples at baseline did 
not have an MRD result.  We are concerned that the gating strategy for bone marrow and 
peripheral blood samples may be different, and that 11.0% of your samples did not use 
any gating strategy employed at baseline that could be used for the post-treatment 
samples.  Please clarify the gating strategy that you employed when comparing baseline 
and post-treatment samples, if the sample types were different or no MRD results existed 
at baseline.

Pfizer’s Response: 

The gating strategy that was employed for post-baseline bone marrow samples was based 
on the baseline peripheral blood sample if, as in the minority of cases, no baseline bone 
marrow sample was available. Per protocol, the peripheral blood was used at baseline if a 
bone marrow sample was not available.
The phenotype for peripheral blood and bone marrow blasts are anticipated to be the 
same and, therefore, it was appropriate to use the same gating strategy.
In rare cases where no baseline sample was available, a historical normal (non B-cell 
ALL) control sample was used to help gate the post-baseline sample.

References
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SUPPORTING DOCUMENTATION
Previously Submitted Supporting Documentation 
Module 5, Section 5.3.1.4, RTT-209: Validation Report of Flow Cytometry Method for 
Assessing MRD and CD22 Immunophenotypes in Bone Marrow From B-cell Patients 
(Study B1931022)
Module 5, Section 5.3.5.1, B1931022 CD22/MRD Bioanalytical Report - -RPT-
1246
New Supporting Documentation 

 Form -FRM-XXXX_B1931022_TestReq

VIII. CDRH Request for Additional Data for the MRD Assay

On August 9, 2017, CDRH sent a memo to CDER (document titled 
“PfizerQues9Aug17v2.doc”) requesting additional data from the Sponsor.  The memo 
stated:

Comment to CDER:  Although false positive and false negative results are possible with 
these sample acceptance criteria we are mostly concerned about false negative results, 
i.e., samples that are called MRD negative with <100k-250k events collected but that are 
actually MRD positive.

Request for Sponsor:

It is our understanding that there is no minimum requirement for total number of viable
cells or number of leukemic cells for an MRD-positive or MRD-negative result.  A 
requirement for 0.01% positive cells is required for MRD-positivity.  However, the 
hematopathologist determines the final result and only requires 0.01% for a MRD-
positive result, even if the total number of events collected is 100k or less.

Please use data only from the post-treatment samples.

Each data point included in the bars should represent one patient post-treatment sample.  
If multiple patient samples were tested from the same timepoint, please only include one.

The y-axis should be labeled and represent % post-treatment samples “MRD-positive”. 

The x-axis should have five groups of two bars (one bar should represent the treatment 
arm and one bar should represent the placebo arm).  Each bar should indicate how many 
patient samples (n) are represented in the bar.
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FILING MEETING DISCUSSION: 
   
GENERAL  
• 505(b)(2) filing issues: 
 

o Is the application for a duplicate of a listed 
drug and eligible for approval under section 
505(j) as an ANDA?  
 

o Did the applicant provide a scientific 
“bridge” demonstrating the relationship 
between the proposed product and the 
referenced product(s)/published literature? 

 
Describe the scientific bridge (e.g., information to 
demonstrate sufficient similarity between the 
proposed product and the listed drug(s) such as 
BA/BE studies or to justify reliance on information 
described in published literature):  
 

 
  Not Applicable 

 
  YES    NO 

 
 
 

  YES    NO 
 
 
 
 
      

• Per reviewers, are all parts in English or English 
translation? 

 
If no, explain:       
 

  YES 
  NO 

 

• Electronic Submission comments   
 

List comments:       
  

  Not Applicable 
  No comments 
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CLINICAL 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

• Clinical study site(s) inspections(s) needed? 
   

If no, explain:       
 
 

  YES 
  NO 

 

• Advisory Committee Meeting needed?  
 
Comments:       

 
 
If no, for an NME NDA or original BLA, include the 
reason.  For example: 

o this drug/biologic is not the first in its class 
o the clinical study design was acceptable 
o the application did not raise significant safety 

or efficacy issues 
o the application did not raise significant public 

health questions on the role of the 
drug/biologic in the diagnosis, cure, 
mitigation, treatment or prevention of a 
disease 

 

  YES 
Date if known:   

  NO 
  To be determined 

 
Reason:       
 
 

• If the application is affected by the AIP, has the 
division made a recommendation regarding whether 
or not an exception to the AIP should be granted to 
permit review based on medical necessity or public 
health significance?  

 
Comments:       

 

  Not Applicable 
  YES 
  NO 

CONTROLLED SUBSTANCE STAFF 
• Abuse Liability/Potential 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 

CLINICAL MICROBIOLOGY 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 
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CLINICAL PHARMACOLOGY 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

• Clinical pharmacology study site(s) inspections(s) 
needed? 

 

  YES 
  NO 

BIOSTATISTICS 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY) 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

PRODUCT QUALITY (CMC) 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 
New Molecular Entity (NDAs only) 
 
• Is the product an NME? 
 
 

 
 

 YES 
  NO 

 
Environmental Assessment 
 
• Categorical exclusion for environmental assessment 

(EA) requested?  
 
If no, was a complete EA submitted? 

 
Comments:       
 

 
 

 YES 
  NO 

 
 YES 
  NO 

 
 

Facility Inspection 
 
• Establishment(s) ready for inspection? 

 
 
Comments:       

  Not Applicable 
 

  YES 
  NO 
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Facility/Microbiology Review (BLAs only) 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

CMC Labeling Review (BLAs only)  
 
 
Comments:       

 
 
 

  Review issues for 74-day letter 

APPLICATIONS IN THE PROGRAM (PDUFA V) 
(NME NDAs/Original BLAs) 
 
• Were there agreements made at the application’s 

pre-submission meeting (and documented in the 
minutes) regarding certain late submission 
components that could be submitted within 30 days 
after receipt of the original application? 

 
• If so, were the late submission components all 

submitted within 30 days? 
 
 

  N/A 
 
 

  YES 
  NO 

 
 
 
 

  YES 
  NO 

• What late submission components, if any, arrived 
after 30 days? 

 

  
NA 

• Was the application otherwise complete upon 
submission, including those applications where there 
were no agreements regarding late submission 
components? 
 

  YES 
  NO 

• Is a comprehensive and readily located list of all 
clinical sites included or referenced in the 
application? 

 

  YES 
  NO 

• Is a comprehensive and readily located list of all 
manufacturing facilities included or referenced in the 
application? 

 

  YES 
  NO 
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LABEL AND LABELING REVIEW AMENDMENT

Division of Medication Error Prevention and Analysis (DMEPA) 

Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: June 13, 2017

Requesting Office or Division: Division of Hematology Products (DHP)

Application Type and Number: BLA 761040

Product Name and Strength: Besponsa
(inotuzumab ozogamicin)
For injection

mg/vial

Product Type: Single-Ingredient Product

Rx or OTC: Rx

Applicant/Sponsor Name: Pfizer Inc. 

Submission Date: March 30, 2016,December 20, 2016, and February 24, 2017

OSE RCM #: 2016-824-1

DMEPA Primary Reviewer: Nicole Garrison, PharmD, BCPS

DMEPA Team Leader: Hina Mehta, PharmD

OMEPRM Acting Deputy
Director:

Lubna Merchant, MS, PharmD
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REASON FOR AMENDMENT:

FDA recently issued a final guidance entitled Nonproprietary Naming of Biological Products on 
January 13, 2017 stating the Agency’s intention to designate proper names for certain biological 
products that include four-digit distinguishing suffixes.  This 351(a) application is within the 
scope of this guidance.  However, the issuing of the guidance occurred at a point in our review 
of the application that did not allow for sufficient time for FDA to designate a proper name with 
a suffix, as described in the guidance.  Therefore, in order to avoid delaying the approval of the 
application and in the interest of public health, we will approve the proper name as designated 
without a suffix  

1 RECOMMENDATIONS FOR WYETH PHARMACEUTICALS
A. General Comments

1. FDA issued a final guidance entitled Nonproprietary Naming of Biological Products on 
January 13, 2017 stating the Agency’s intention to designate proper names for certain 
biological products that include distinguishing suffixes.  This 351(a) application is within 
the scope of this guidance.  However, the issuing of the guidance occurred at a point in 
our review of the application that did not allow for sufficient time for FDA to designate a 
proper name with a suffix, as described in the guidance.  Therefore, in order to avoid 
delaying the approval of the application and in the interest of public health, we will 
approve the proper name as designated without a suffix, should your BLA be licensed, 

 
  We would work with you to minimize the 

impact this would have to your manufacture and distribution of this product.
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LABEL AND LABELING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA) 

Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: May 8, 2017

Requesting Office or Division: Division of Hematology Products (DHP)

Application Type and Number: BLA 761040

Product Name and Strength: Besponsa
(inotuzumab ozogamicin)
For injection

mg/vial

Product Type: Single-Ingredient Product

Rx or OTC: Rx

Applicant/Sponsor Name: Pfizer Inc.

Submission Date: March 30, 2016,December 20, 2016, and February 24, 2017

OSE RCM #: 2016-824

DMEPA Primary Reviewer: Nicole Garrison, PharmD, BCPS

DMEPA Team Leader: Hina Mehta, PharmD

Reference ID: 4110084
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2 REASON FOR REVIEW
This review evaluates the proposed container label, carton labeling, and Prescribing 
Information (PI) for Besponsa (inotuzumab ozogamicin) for Injection, mg (BLA 761040) for 
areas of vulnerability that could lead to medication errors.  The Division of Hematology 
Products (DHP) requested this review as a part of their evaluation to the 351(a) BLA submission 
for Besponsa (inotuzumab ozogamicin) for Injection.

3 MATERIALS REVIEWED 

We considered the materials listed in Table 1 for this review.  The Appendices provide the 
methods and results for each material reviewed.  
Table 1.  Materials Considered for this Label and Labeling Review

Material Reviewed Appendix Section 
(for Methods and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B

Human Factors Study C- N/A

ISMP Newsletters D- N/A

FDA Adverse Event Reporting System (FAERS)* E- N/A

Other F- N/A

Labels and Labeling G

N/A=not applicable for this review
*We do not typically search FAERS for our label and labeling reviews unless we are aware of 
medication errors through our routine postmarket safety surveillance

4 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED
Pfizer submitted a 351(a) application to obtain marketing approved of Besponsa for Injection.  
Besponsa is indicated for the treatment of relapsed or refractory B-cell precursor acute 
lymphoblastic leukemia (ALL).  Besponsa will be supplied as a lyophilized powder in a mg vial 
for intravenous infusion.  The proposed product will be supplied as single dose vials that should 
be administered in 3-to-4 week cycles for a maximum of 6 cycles.

We performed a risk assessment of the proposed container labels, carton labeling, and PI for 
Besponsa (inotuzumab ozogamicin) for Injection to determine whether there are significant 
concerns in terms of safety, related to preventable medication errors.  We identified areas of 
the proposed labels and labeling that could be revised to improve clarity and readability of 
important information.  For the Division, we recommend to replace symbols with their 
intended meaning and to include additional statements on  

 under the Dosage and Administration section of the PI.  
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For the Applicant, we recommend changes to the carton and container labels to improve 
readability and prominence of important information.  Specifically, we recommend increasing 
prominence of the route of administration, storage requirements, and inclusion of the net 
quantity statement on the labeling.

5 CONCLUSION & RECOMMENDATIONS

We conclude that the proposed label and labeling can be improved to increase the readability 
and prominence of important information on the label to promote the safe use of the product.  
We provide recommendations below in Section 4.1 and Section 4.2 to address our concerns.  
We advise these recommendations are implemented prior to approval of this product.

5.1 RECOMMENDATIONS FOR THE DIVISION
A. Highlights of Prescribing Information

1. Dosage and Administration
a. Delete the statement  

 
 

 
 

 as this information is not most critical 
and will be found in the Full Prescribing Information.  Include the 
statement, “See full prescribing information for instructions on 
reconstitution of lyophilized powder, and preparation and administration of 
reconstituted drug (2. )”

B. Full Prescribing Information
1. Section 2, Dosage and Administration

a.  To prevent misinterpretation of the symbols such as, “<” and “>”, spell 
out the words.  For example, change < to read, “less than.”a

2. Section 2.1, Recommended Dosage 
a. Revise the statement  to 

  We 
recommend this revision due to post-marketing reports  

 

a ISMP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations [Internet].  Horsham (PA): Institute for 
Safe Medication Practices.  2015 [cited 2017 Mar 29].  Available from: 
http://www.ismp.org/tools/errorproneabbreviations.pdf.
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.

3. Section 2.  Instructions for Reconstitution, Dilution, and Administration
a. Revise the statement,  

 
to  

b.  Revise the statement,  
 

 to “Add reconstituted solution to an infusion 
container with 0.9% Sodium Chloride Injection, USP, to make a total 
volume of 50 mL.”

4. Section 3, Dosage Forms and Strengths
a.Change to statement  to “For injection” in 

accordance with USP General Chapter <1> Injections.  

5.2 RECOMMENDATIONS FOR WYETH PHARMACEUTICALS

We recommend the following be implemented prior to approval of this BLA: 
A. Carton labeling

1. Remove the statement   We recommend 
this revision due to post-marketing reports  

 
  

Additionally, increase the prominence of the route of administration on the 
principal display panel (PDP).

2. Include the statement “Reconstitution and dilution required ” on the Principal 
Display Panel (PDP).  We recommend this to minimize the risk of administering 
the product as an intravenous bolus.

3. Include the net quantity statement (i.e. one vial) on the PDP in accordance with 
21 CFR 201.51.

4. Relocate the security logo on the principal display panel to the side panel as it 
takes readers’ attention away from important information such the route of 
administration.

5. The NDC number on the carton labeling and container label is usually the same 
when the quantity within the carton is equal to the quantity of the container.  
We note that the carton labeling has NDC 0005-0101- and the container label 
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NDC 0005-0101-01.  Consider revising to have the same NDC number on the 
carton and container or provide your rationale for having different NDC 
numbers.

B. Container labels
1. See A.5 and revise the container labels accordingly.
2. Clarify the significance of the number located next to the lot number and 

expiration date .  If it is an internal product code, we recommend 
removing and/or relocating this number to mitigate the potential for confusion 
due to its close proximity to the lot number and expiration date.

Reference ID: 4110084
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION
Table 2 presents relevant product information for Besponsa that Wyeth Pharmaceuticals, Inc. 
submitted on March 30, 2016 and December 20, 2016. 

Table 2.  Relevant Product Information for Besponsa

Initial Approval Date N/A

Active Ingredient Inotuzumab Ozogamicin

Indication For the treatment of relapsed or refractory B-cell precursor 
acute lymphoblastic leukemia (ALL).

Route of Administration Injection

Dosage Form For Injection

Strength mg

Dose and Frequency First cycle: the recommended total dose is 1.8 mg/m2 per 3-
week cycle, given as 3 divided doses on Days 1 (0.8 mg/m2), 
8 (0.5 mg/m2), and 15 (0.5 mg/m2).  Cycle 1 is 3 weeks in 
duration, but may be extended to 4 weeks if the patient 
achieves a complete remission (CR) or a complete remission 
with incomplete hematologic recovery (CRi) and/or to allow 
recovery from toxicity.

Subsequent cycles: the recommended total dose is 1.5 
mg/m2 per 4-week cycle, given as 3 divided doses on Days 1 
(0.5 mg/m2), 8 (0.5 mg/m2), and 15 (0.5 mg/m2) for patients 
who achieve a CR or Cri or 1.8 mg/m2 per 4 week cycle, 
given as 3 divided doses on Days 1, 8, and 15 for patients 
who do not achieve a CR or Cri.   

How Supplied In a carton that contains 1 Besponsa mg single-dose vial 
containing a sterile, preservative-free, white to off-white 
lyophilized  powder.

Storage Store vials in the original carton at 2-8°C (36-46°F) and 
protect from light .  Do not freeze.   

 the solution should be protected from light.  
 the solution should be used immediately 

or stored at 2-8°C (36-46°F) for up to 3 hours.

Container Closure Packaged in amber Type I glass tubing vials with  
 stoppers and crimp seals with flip-off caps.
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APPENDIX B. PREVIOUS DMEPA REVIEWS
B.1 Methods

On March 31, 2017, we searched the L:drive and AIMS using the terms, Besponsa to identify 
reviews previously performed by DMEPA. 

B.2 Results

Our search identified two proprietary name reviews.c,d 

c Rutledge, M. Proprietary Name Review for Besponsa (IND 065658).  Silver Spring (MD): Food and Drug 
Administration, Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of 
Medication Error Prevention and Analysis (US); 2015 OCT 07.  Panorama No. 2015-368478.
d Garrison, N. Proprietary Name Review Memorandum for Besponsa (BLA 761040).  Silver Spring (MD): Food 
and Drug Administration, Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, 
Division of Medication Error Prevention and Analysis (US); 2016 MAY 16.  Panorama No. 2016-7445662.
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Consult   
MEMORANDUM 

 
 
 
 
DATE: June 5, 2017 
  
RECEIVED: May 16, 2017 
  
TO: Tanya Wroblewski 

Medical Regulatory, CDER/OND/OHOP/DHP 
  
FROM: Jacqueline Cleary, CDRH/OIR/DIHD  
  
THROUGH: Kelly Oliner, OIR/DIHD and Doug Jeffery, 

OIR/DIHD/IMFB 
  
SUBJECT: CDER consult request for BLA 761040 
  
CDRH ICC Tracking 
Number:  

ICC1700450 

 

Protocol Title   Review of Flow Cytometry  

Drug Sponsor   Wyeth/PFizer 

Drug Name   Inotuzumab ozogamicin 

Analyte Detected  Minimal Residual Disease (MRD) 

Device Sponsor  N/A 

 
 
I. BACKGROUND 

 
Wyeth/PFizer has completed a P3 open-label trial in patients with R/R ALL randomized 
1:1 to either inotuzumab ozogamicin or defined investigator choice arm.  Two primary 
endpoints were included: CR/Cri in the first 218 patients enrolled and OS in total 
population.  Minimal residual disease (MRD) was a secondary endpoint .The sponsor 
performed MRD analyses at screening and on study for patients who attained CR/Cri.  
MRD analyses were performed by multi-parameter flow cytometry at a central 

Reference ID: 4108154





3 

 

b. On page 70 in Section 9.5.4.1.1 CD22 Expression, the sponsor states “A peripheral 
blood sample was provided to the central vendor if a patient had an inadequate BM 
aspirate at screening.” Testing in bone marrow and peripheral blood may not be 
concordant.  Ideally, MRD testing for anything other than exploratory purposes 
should be undertaken at pre-specified times in a single pre-specified matrix using a 
single pre-specified assay technology.  If the sponsor intends for the assay to be used 
in both blood and bone marrow aspirate, the assay would need to be validated in both 
matrices. It is expected that the sensitivity of an MRD assay in peripheral blood may 
be considerably lower than that in bone marrow aspirate and testing blood samples 
instead of bone marrow aspirates could results in an increase in false negative 
findings. 

c. The sponsor did not provide a summary of the procedures used for MRD testing.  For 
example, it is unclear how the sponsor was able to obtain the leukocyte count from 
each sample. In cases of minimal residual disease detection, larger sample volumes 
may be required and antibody concentration may need to be adjusted to maintain 
appropriate antibody concentration required for the optimal staining of the cells.  

d.  In Table 27, Study 1931022: MRD Subgroup Analysis by Stratification Factors, page 
104, for MRD, the number of patients is listed as 104; however there are 25 results 
presented as MRD Positive and 62 results presented as MRD Negative, for a total of 
91 patients.  The sponsor has not provided an explanation for the data that are missing 
for the other samples. 

e. The sponsor should specify and validate the assay in terms of flow cytometry device 
design, specimen preparation (including pre-analytical requirements), scoring criteria 
(e.g., staining intensity, percent of cells staining, or a score including both), the cell 
types that are included in this scoring (LSC etc.), the strategy for setting and 
validating the assay’s cut-off, analytical specificity of the antibodies, assay precision 
and inter-reader reproducibility.   This information is required for us to assess the 
performance of the device and determine whether its use for detection and reporting 
of a secondary endpoint (MRD) is appropriate. 

f. The sponsor stated that the patients were screened for CD22 expression; however the 
sponsor also stated on page 70 that “The antibody combinations were designed to 
maximize discrimination between normal and abnormal cells of B-cell lineage and 
similar maturational stage and included antibodies detecting CD9, CD10, CD13, 
CD19, CD20, CD33, CD34, CD38, CD45, CD58, CD66c, and CD123”.  This panel 
does not contain CD22.  The Sponsor should describe exactly what antibodies and 
fluorophores were used and in what combination to detect MRD.   

g. The sponsor has stated on page 70 that the “CD22 expression was detected using a 
CD22 mouse anti-human monoclonal (clone RFB-4) and was quantified as the 
percentage of CD22-positive leukemic blasts and as CD22 expression in leukemic 
blasts determined by Molecules of Equivalent Soluble Flourochrome (MESF) units, 
which are standardized fluorescence intensity units (data on file).”  It is unclear how 
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the standardization was validated for CD22 and if CD22 is the only marker that was 
standardized. 

h. On page 70, the sponsor stated “The leukemic phenotype and/or genotype could also 
be evaluated by other test methods at the discretion of the Sponsor.”  We have 
concerns about this statement.  The device that is used to evaluate MRD as a 
secondary endpoint should be locked down prior to testing any patients samples and 
generating data that are intended to be used for clinical validation.  If during the study 
there was a need to alter the assay, the sponsor should provide justification for the 
change and provide a validation after the change. 

 

CDRH is requesting feedback on the following from the sponsor by COB June 26, 2017.  This 
information is required for CDRH to efficiently and effectively evaluate the performance of the 
flow cytometry device used as part of this study. 

1. Please provide the # leukocyte events captured.  In order to evaluate the 10-4 claim for 
MRD used in the analysis, please provide the total number of events collected on each 
sample. 

2. The MRD results are intended to be sampled from bone marrow aspirates.  On page 70, the 
sponsor stated that “A peripheral blood sample was provided to the central vendor if a 
patient had an inadequate BM aspirate at screening”. Given that thestudy was designed to 
be performed use bone barrow samples, does this change in matrix type introduce bias or 
potential errors? 

3. The B1931022 Report indicated on page 69 that there is “data on file” and “Details 
regarding assay validation and bioanalytical methods will be reported separately.”  Please 
provide the assay validation for review of the flow cytometry procedures, including the 
gating strategy used in the assessment of MRD. 

4. On page 70, you stated “The leukemic phenotype and/or genotype could also be evaluated 
by other test methods at the discretion of the Sponsor.”  Please provide justification for any 
changes made to the assay during the course of the study and provide a summary of the 
number of samples used for the MRD assay and a description of any missing and 
discordant samples. 
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****Pre-decisional Agency Information**** 

    
 

Memorandum 
  
Date:  5/30/17  
  
To:  Rachel McMullen, Senior Regulatory Project Manager   

Division of Hematology Products (DHP)  
 
From:   Rachael Conklin, Regulatory Review Officer 
  Office of Prescription Drug Promotion (OPDP) 
 
Subject: Comments on draft labeling (Package Insert, Carton/Container 

Labeling) for BESPONSA (inotuzumab ozogamicin) for injection, for 
intravenous use 

 BLA 761040 
 
   
 
In response to your labeling consult requests dated January 20, 2017 we have reviewed the 
draft Package Insert and Carton/Container Labeling for BESPONSA (inotuzumab ozogamicin) for 
injection, for intravenous use (Besponsa).  This review is based upon the version of the draft PI 
and Carton/Container Labeling accessed from the share drive on May 30, 2017. 
 
If you have any questions, please contact Rachael Conklin at (240) 402‐8189 or 
Rachael.Conklin@fda.hhs.gov. 
 
PI 
 
Section  Statement from Draft 

(if applicable) 
OPDP Comment

2.4 Instructions for 
Reconstitution, 
Dilution, and 
Administration: 
Dilution 

“An infusion container 
made of polyvinyl 
chloride (PVC) (di(2‐
ethylhexyl)phthalate 
[DEHP]‐ or non‐DEHP‐
containing), polyolefin 
(polypropylene and/or 
polyethylene), or 
ethylene vinyl acetate 
(EVA) is recommended.” 
(emphasis added) 

Does the material from which the infusion container is 
made have an impact on the drug?  If so, should this 
be changed to a direction   

?  If not, could some 
clarification as to why this is recommended be 
included, as this may be helpful to providers? 

2.4 Instructions for  “If the diluted solution is  We note that section 2.4 Dilution specifies that the 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion  
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Reconstitution, 
Dilution, and 
Administration: 
Administration  

refrigerated (2‐8°C; 
36‐46°F), allow   

 to equilibrate at 
room temperature 
(20‐25°C; 68‐77°F) for 
approximately 1 hour 
prior to administration.” 
(emphasis added) 

diluted solution can be stored refrigerated for up to 3 
hours.  Is the 1 hour for the refrigerated diluted 
solution to equilibrate at room temperature in 
addition to the 3 hour storage time or does the 
storage time include the equilibrate time?  
Clarification may be helpful to providers.  

2.4 Instructions for 
Reconstitution, 
Dilution, and 
Administration: 
Administration 

“However, if the diluted 
solution is filtered, 
polyethersulfone (PES)‐, 
polyvinylidene fluoride 
(PVDF)‐,or hydrophilic 
polysulfone (HPS)‐based 
filters are 
recommended.” 
(emphasis added) 

Similar to our above comment in the dilution section, 
is there a specific reason why these filters are 
recommended?  We note that this section specifies 
not to use “filters made of nylon or mixed cellulose 
ester (MCE)”; however no specific reason is given for 
using the types of filters that are recommended.  
Some clarification may be useful to providers. 

2.4 Instructions for 
Reconstitution, 
Dilution, and 
Administration: 
Administration 

“Infusion lines made of 
PVC (DEHP‐ or 
non‐DEHP‐containing), 
polyolefin 
(polypropylene and/or 
polyethylene), or 
polybutadiene are 
recommended.” 
(emphasis added) 

Similar to our previous comments, is there a specific 
reason that these types of infusion lines are 
“recommended”?  Should other types of lines not be 
used?  Some clarification may be useful to providers.  

5.3 
Myelosuppression 

“Complications 
associated with 
myelosuppression, 
(including infections and 
bleeding/hemorrhagic 
events, 

 

 

 

5.4 Infusion Related 
Reactions 

 infusion related 
reactions generally 
occurred shortly after 
the end of the 
BESPONSA infusion and 
resolved.” 

The term “generally” is vague and OPDP recommends 
revising this sentence to include specific rate 
information regarding the onset of the infusion 
related reactions as well as their resolution.   
 
As it is currently written, this sentence may minimize 
the risk of infusion related reactions by creating an 
overly comforting representation of this risk.  If 
specific rate information is not available, OPDP 
suggests considering deletion of this sentence, but 
defers to DHP. 

5.5    Is this information necessary for providers?   

 
 Consider deleting, but OPDP defers to 

DHP. 
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Carton/Container Labeling 
 
OPDP acknowledges and concurs with the May 8, 2017, review of the carton and container 
labeling by the Division of Medication Error Prevention and Analysis (DMEPA) and has no 
additional comments on the carton and container labeling.  
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2. BACKGROUND

Inotuzumab ozogamicin is a CD22-targeted antibody-drug conjugate (ADC) consisting of a 
recombinant, humanized IgG4 antibody (G544) covalently bound to a semi-synthetic derivative of 
calicheamicin (N-acetyl-γ-calicheamicin dimethyl hydrazide). Calicheamicin, a cytotoxic natural 
product produced by microbial fermentation that is significantly more potent than conventional 
cytotoxic chemotherapeutic agents, binds to the DNA minor groove, and causes cell death by inducing 
double strand DNA breaks. The antibody in inotuzumab ozogamicin, G544, specifically recognizes 
human CD22, which is expressed on the malignant cells of the majority of B-lymphocyte 
malignancies, including on the surface of blasts in >90% of patients with B cell acute lymphocytic 
leukemia (ALL).

The proposed indication for inotuzumab ozogamicin is for the treatment of relapsed or refractory B-
cell precursor acute lymphoblastic leukemia (ALL). The Agency granted Breakthrough Therapy 
designation for inotuzumab ozogamicin for the treatment of ALL on October 15, 2015. 

The sponsor has submitted a pivotal Phase 3 Study B1931022 and supportive Phase 1/2 Study 
B1931010 to support the proposed indication. The Division of Hematology Products requested three 
clinical sites for inspection for the pivotal Phase 3 clinical trial based on total number of patients 
randomized, deaths, and patients who were randomized but did not receive treatment. 

Study Protocol B1931022

Study Protocol B1931022 is a Phase 3, multicenter, multinational, open-label, randomized study to 
compare the efficacy of inotuzumab ozogamicin versus defined Investigator’s choice of chemotherapy 
in adult patients with relapsed or refractory CD22-positive B-cell ALL due to receive either Salvage 1 
or 2 treatment. Investigator’s choice of chemotherapy was defined as fludarabine + cytarabine + 
granulocyte-colony stimulating factor (G-CSF) (FLAG), mitoxantrone + cytarabine (MXN/Ara-C), or 
high-dose cytarabine (HIDAC). 

The primary objectives of the study are to compare hematological remission rate (complete
remission [CR])/complete remission with incomplete hematologic recovery [CRi]), as assessed by the 
independent external endpoint adjudication committee (EAC), and overall survival (OS) in patients 
with relapsed or refractory ALL randomized to receive inotuzumab ozogamicin (Arm A) or 
Investigator’s choice of chemotherapy (Arm B).

The primary efficacy endpoints are complete remission/incomplete hematologic recovery [CR/CRi]) 
and overall survival (OS). CR is defined as a disappearance of leukemia as indicated by <5% marrow 
blasts and the absence of peripheral blood leukemic blasts, with recovery of hematopoiesis defined by 
absolute neutrophil count (ANC) ≥1000/μL, platelets ≥ 100,000/μL, and resolution of any extra 
medullary disease ([EMD]). CRi was defined as CR except with ANC <1000/μL and/or platelets 
<100,000/μL. OS was defined as the time from randomization to date of death due to any cause.

The study inclusion criteria included patients with relapsed or refractory CD22-positive ALL (≥ 5% 
marrow blasts, assessed by morphology; i.e., M2 or M3 marrow) due to receive either Salvage 1 or 
Salvage 2 therapy and for which either arm of randomized study therapy offered a reasonable 
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treatment option. Ph+ ALL patients must have failed treatment with at least 1 second or third 
generation tyrosine kinase inhibitor and standard multi-agent induction chemotherapy. 

Patients randomized to inotuzumab ozogamicin group were to receive inotuzumab ozogamicin at a 
starting dose of 1.8 mg/m2 per cycle with a divided-dose regimen: 0.8 mg/m2 /cycle on Week 1 (Day 
1), followed by 0.5 mg/m2 on Week 2 (Day 8) and Week 3 (Day 15) of a 21-day cycle, and 
administered as an intravenous infusion over 60 minutes. For patients who achieved a CR or CRi, or to 
allow recovery from toxicity, the length of Cycle 1 could be extended up to 28 days. For patients who 
achieved CR or CRi, the inotuzumab ozogamicin dose administered on Week 1 was reduced to 0.5 
mg/m2 (for a total cycle dose of 1.5 mg/m2/cycle) for Cycles 2 through 6 (maximum number of cycles 
permitted). For Cycles 2 through 6, the cycle length was 28 days for all patients (regardless of 
remission status). Patients in the control arm were treated with FLAG, MXN/Ara-C, or HIDAC, 
according to the Investigator’s choice. To avoid potential bias, the Investigator was required to select 
the chemotherapy treatment of choice before randomization.

Disease assessments were determined using information from bone marrow (BM) evaluations, 
laboratory assessments, clinical and radiological information. For patients in both treatment arms, BM 
aspirate (or biopsies if clinically indicated) and disease assessments were performed at screening, at 
Days 16 to 28 of Cycles 1, 2 and 3, then every 1 to 2 cycles (or as clinically indicated) and at the end 
of treatment (EOT) visit (unless previously done within 28 days), during follow-up visits, and 
whenever clinically indicated. For patients in the control arm, BM assessment could be delayed (e.g., 
up to Day 35 to allow BM recovery), but an assessment was required before the start of the following 
cycle. BM aspirates were analyzed at the study site and a sample was also sent to a central laboratory 
for independent analysis. Radiology reports for EMD assessment, and pathology reports if needed 
(e.g., BM reports if necessary), were sent to the central laboratory for EAC review. Disease 
assessments (samples and reports) were sent to the central vendor until the EOT visit. Disease 
assessments continued until disease progression. For those patients who had not progressed at EOT, 
disease status was assessed every 12 weeks (±1 week) up to 1 year from randomization and every 24 
weeks (±2 weeks) between Year 1 and Year 2, and whenever clinically indicated, until disease 
progression. 

The study enrolled 326 subjects (164 subjects in the inotuzumab ozogamicin arm and 143 subjects in 
the control arm) from 118 clinical sites. The majority of subjects were recruited from North America 
(154/326, 47%) followed by the European Union (127/326, 39%). The study was initiated on August 
2, 2012 and the enrollment was completed on January 4, 2015. The database cutoff date of the 
submission was March 8, 2016. 
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3. RESULTS (by site): 

Name of CI, Address Site #/ Protocol #/ # of 
Subjects

Inspection Date Final 
Classification

Daniel J. De Angelo, MD
Dana-Farber Cancer Institute 
(DFCI)
450 Brookline Ave.
Dana 1B30
Boston, MA 02215

Site# 1058
B1931022 

Subjects=10

March 20-27, 
2017

NAI

Hagop Kantarjian, MD
The University of Texas 
MD Anderson Cancer Center
Unit 428
1400 Holcombe Blvd.
Houston, TX 7703

Site# 1047

B1931022 

Subjects=11

April 26-May 5, 
2017

Pending
Preliminary 
VAI

Michaela Liedtke, MD
Stanford Cancer Institute
875 Blake Wilbur Dr.
Stanford, CA 94305 

Site# 1063

B1931022

Subjects=10

March 15-16, 
21-24, 2017

NAI

Key to Compliance Classifications
NAI = No deviation from regulations. 
VAI = Deviation(s) from regulations. 
OAI = Significant deviations from regulations.  Data unreliable.  
Pending = Preliminary classification based on information in 483 or preliminary communication 

with the field; EIR has not been received from the field, and complete review of EIR is 
pending.  Final classification occurs when the post-inspectional letter has been sent to 
the inspected entity.

Clinical Study Site Investigators
  
1. Daniel J. De Angelo, M.D. (Site #1058, Boston, MA)

The site screened 16 subjects and randomized 10 subjects for Study Protocol B1931022. Among 
10 randomized subjects, 9 subjects received study treatment and one subject (#1005) withdrew 
consent after randomization to the control group. An audit of 9 treated subjects’ records was 
conducted.  Among the 9 treated subjects, 7 subjects were alive and 2 subjects (1004 and 1014 in 
the control group) died of ALL assessed by clinical investigator.  
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The inspection evaluated the following documents: source records, screening and enrollment 
logs, case report forms, electronic files, study drug accountability logs, study monitoring visits, 
and correspondence. Informed consent documents and sponsor-generated correspondence were 
also inspected. Source documents for enrolled subjects whose records were reviewed were 
verified against the case report forms and BLA subject line listings. 

Primary efficacy endpoint of this study was based on a central review conducted by   
Bone marrow samples were reviewed during the inspection and no significant issues were 
identified.  No under-reporting of adverse events or serious adverse events were noted. All 
source data were generally verifiable at the site. There were no significant issues identified 
during the inspection. 

In general, this clinical site appeared to be in compliance with Good Clinical Practices.  A Form 
FDA 483 (Inspectional Observations) was not issued.  

2. Hagop Kantarjian, M.D. (Site #1047, Houston, TX)

The site screened 14 subjects and enrolled 11 subjects for Study Protocol B1931022. All 11 
screened subjects’ records were audited for the informed consents and 7 of 11 enrolled subjects’ 
records were audited for efficacy, safety, and other information.  Of the 7 audited subjects, one 
subject was alive and 6 subjects died. Of the 6 deaths, 3 subjects (#1001, #1007, and #1009) died 
of ALL and 3 subjects (#1003, #1005, and #1011) died of other causes (respiratory 
failure/pneumonia, cardiopulmonary arrest, or pulmonary edema, respectively) assessed by 
clinical investigator. 

The inspection evaluated the following documents: source records, screening and enrollment 
logs, case report forms, study drug accountability logs, study monitoring visits, and 
correspondence. Informed consent documents and sponsor-generated correspondence were also 
inspected. Source documents for enrolled subjects whose records were reviewed were verified 
against the case report forms and BLA subject line listings. There were no limitations during 
conduct of the clinical site inspection.  

Source documents for the raw data used to assess the primary study endpoint were verifiable at 
the study site with review of source data bone marrow blast, hematological laboratory tests and 
documented time from randomization to date of death. No under-reporting of serious adverse 
events were noted.

However, a Form FDA 483 (Inspectional Observations) was issued at the site because informed 
consent was not properly documented in that the written informed consent used in the study was 
not dated by the subject or the subject’s legally authorized representative at the time of consent, 
specifically:

 Subject #1011 did not have a dated informed consent form prior to Cycle 1 Day 1 
treatment with the investigational product on July 1, 2014. A corrected informed consent 
was not properly signed and dated until July 9, 2014.
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In general, this clinical site appeared to be in compliance with Good Clinical Practices. 

3. Michaela Liedtke, M.D. (Site #1063, Stanford, CA) 

The site screened 11 subjects and enrolled 10 subjects for Study Protocol B1931022. All 11 
screened subjects’ records were audited for the informed consents and 6 of 10 enrolled subjects’ 
records were audited for efficacy, safety, and other information.  Of the 6 audited subjects, 2 
subjects were alive and 4 subjects died. Of the 4 deaths, 3 subjects (#1004, #1006, and #1011) 
died of ALL and one subject (#1002) died of acute graft versus host disease assessed by clinical 
investigator. 

The inspection evaluated the following documents: source records, screening and enrollment 
logs, case report forms, study drug accountability logs, study monitoring visits, and 
correspondence. Informed consent documents and sponsor-generated correspondence were also 
inspected. Source documents for enrolled subjects whose records were reviewed were verified 
against the case report forms and BLA subject line listings. 

Primary efficacy endpoint of this study was based on a central review conducted by   
The results were not sent to the study site.  Bone marrow samples were reviewed during the 
inspection and no significant issues were identified.  No underreporting of serious adverse events 
was noted. 

In general, this clinical site appeared to be in compliance with Good Clinical Practices.  A Form 
FDA 483 (Inspectional Observations) was not issued.  

{See appended electronic signature page}

Min Lu, M.D., M.P.H.
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE:
{See appended electronic signature page}

Janice Pohlman, M.D., M.P.H.
Team Leader, Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE:
{See appended electronic signature page}
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     Kassa Ayalew, M.D., M.P.H.
     Branch Chief, Good Clinical Practice Assessment Branch
     Division of Clinical Compliance Evaluation

  Office of Scientific Investigations

CC: 
Central Doc. Rm. 
Review Division /Division Director/Anne Farrell 
Review Division /Medical Team Leader/Angelo de Claro
Review Division/Medical Officer/Tanya Wroblewski
Division /Project Manager/ Rachel McMullen
OSI/DCCE/ Division Director/Ni Khin
OSI/DCCE/Branch Chief/Kassa Ayalew
OSI/DCCE/Team Leader/Janice Pohlman 
OSI/DCCE/GCP Reviewer/Min Lu
OSI/ GCP Program Analyst/Yolanda Patague 
OSI/Database PM/Dana Walters
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LABEL AND LABELING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA) 

Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: May 8, 2017

Requesting Office or Division: Division of Hematology Products (DHP)

Application Type and Number: BLA 761040

Product Name and Strength: Besponsa
(inotuzumab ozogamicin)
For injection

mg/vial

Product Type: Single-Ingredient Product

Rx or OTC: Rx

Applicant/Sponsor Name: Pfizer Inc.

Submission Date: March 30, 2016,December 20, 2016, and February 24, 2017

OSE RCM #: 2016-824

DMEPA Primary Reviewer: Nicole Garrison, PharmD, BCPS

DMEPA Team Leader: Hina Mehta, PharmD

Reference ID: 4094906
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1 REASON FOR REVIEW
This review evaluates the proposed container label, carton labeling, and Prescribing 
Information (PI) for Besponsa (inotuzumab ozogamicin) for Injection, mg (BLA 761040) for 
areas of vulnerability that could lead to medication errors.  The Division of Hematology 
Products (DHP) requested this review as a part of their evaluation to the 351(a) BLA submission 
for Besponsa (inotuzumab ozogamicin) for Injection.

2 MATERIALS REVIEWED 

We considered the materials listed in Table 1 for this review.  The Appendices provide the 
methods and results for each material reviewed.  
Table 1.  Materials Considered for this Label and Labeling Review

Material Reviewed Appendix Section 
(for Methods and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B

Human Factors Study C- N/A

ISMP Newsletters D- N/A

FDA Adverse Event Reporting System (FAERS)* E- N/A

Other F- N/A

Labels and Labeling G

N/A=not applicable for this review
*We do not typically search FAERS for our label and labeling reviews unless we are aware of 
medication errors through our routine postmarket safety surveillance

3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED
Pfizer submitted a 351(a) application to obtain marketing approved of Besponsa for Injection.  
Besponsa is indicated for the treatment of relapsed or refractory B-cell precursor acute 
lymphoblastic leukemia (ALL).  Besponsa will be supplied as a lyophilized powder in a mg vial 
for intravenous infusion.  The proposed product will be supplied as single dose vials that should 
be administered in 3-to-4 week cycles for a maximum of 6 cycles.

We performed a risk assessment of the proposed container labels, carton labeling, and PI for 
Besponsa (inotuzumab ozogamicin) for Injection to determine whether there are significant 
concerns in terms of safety, related to preventable medication errors.  We identified areas of 
the proposed labels and labeling that could be revised to improve clarity and readability of 
important information.  For the Division, we recommend to replace symbols with their 
intended meaning and to include additional statements  

 under the Dosage and Administration section of the PI.  
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For the Applicant, we recommend changes to the carton and container labels to improve 
readability and prominence of important information.  Specifically, we recommend increasing 
prominence of the route of administration, storage requirements, and inclusion of the net 
quantity statement on the labeling.

4 CONCLUSION & RECOMMENDATIONS

We conclude that the proposed label and labeling can be improved to increase the readability 
and prominence of important information on the label to promote the safe use of the product.  
We provide recommendations below in Section 4.1 and Section 4.2 to address our concerns.  
We advise these recommendations are implemented prior to approval of this product.

4.1 RECOMMENDATIONS FOR THE DIVISION
A. Highlights of Prescribing Information

1. Dosage and Administration
a. Delete the statement  

 
 

 
 

 as this information is not most critical 
and will be found in the Full Prescribing Information.  Include the 
statement, “See full prescribing information for instructions on 
reconstitution of lyophilized powder, and preparation and administration of 
reconstituted drug (2 ”

B. Full Prescribing Information
1. Section 2, Dosage and Administration

a.  To prevent misinterpretation of the symbols such as, “<” and “>”, spell 
out the words.  For example, change < to read, “less than.”a

2. Section 2.1, Recommended Dosage 
a. Revise the statement  to 

  We 
recommend this revision due to post-marketing reports  

 

a ISMP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations [Internet].  Horsham (PA): Institute for 
Safe Medication Practices.  2015 [cited 2017 Mar 29].  Available from: 
http://www.ismp.org/tools/errorproneabbreviations.pdf.
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3. Section 2.  Instructions for Reconstitution, Dilution, and Administration
a. Revise the statement,  

 

b.  Revise the statement,  
 

 to “Add reconstituted solution to an infusion 
container with 0.9% Sodium Chloride Injection, USP, to make a total 
volume of 50 mL.”

4. Section 3, Dosage Forms and Strengths
a.Change to statement  to “For injection” in 

accordance with USP General Chapter <1> Injections.  

4.2 RECOMMENDATIONS FOR WYETH PHARMACEUTICALS

We recommend the following be implemented prior to approval of this BLA: 
A. Carton labeling

1. Remove the statement   We recommend 
this revision due to post-marketing reports  

 
  

Additionally, increase the prominence of the route of administration on the 
principal display panel (PDP).

2. Include the statement “Reconstitution and dilution required ” on the Principal 
Display Panel (PDP).  We recommend this to minimize the risk of administering 
the product as an intravenous bolus.

3. Include the net quantity statement (i.e. one vial) on the PDP in accordance with 
21 CFR 201.51.

4. Relocate the security logo on the principal display panel to the side panel as it 
takes readers’ attention away from important information such the route of 
administration.

5. The NDC number on the carton labeling and container label is usually the same 
when the quantity within the carton is equal to the quantity of the container.  
We note that the carton labeling has NDC 0005-0101- and the container label 
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NDC 0005-0101-01.  Consider revising to have the same NDC number on the 
carton and container or provide your rationale for having different NDC 
numbers.

B. Container labels
1. See A.5 and revise the container labels accordingly.
2. Clarify the significance of the number located next to the lot number and 

expiration date   If it is an internal product code, we recommend 
removing and/or relocating this number to mitigate the potential for confusion 
due to its close proximity to the lot number and expiration date.
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION
Table 2 presents relevant product information for Besponsa that Wyeth Pharmaceuticals, Inc. 
submitted on March 30, 2016 and December 20, 2016. 

Table 2.  Relevant Product Information for Besponsa

Initial Approval Date N/A

Active Ingredient Inotuzumab Ozogamicin

Indication For the treatment of relapsed or refractory B-cell precursor 
acute lymphoblastic leukemia (ALL).

Route of Administration Injection

Dosage Form For Injection

Strength mg

Dose and Frequency First cycle: the recommended total dose is 1.8 mg/m2 per 3-
week cycle, given as 3 divided doses on Days 1 (0.8 mg/m2), 
8 (0.5 mg/m2), and 15 (0.5 mg/m2).  Cycle 1 is 3 weeks in 
duration, but may be extended to 4 weeks if the patient 
achieves a complete remission (CR) or a complete remission 
with incomplete hematologic recovery (CRi) and/or to allow 
recovery from toxicity.

Subsequent cycles: the recommended total dose is 1.5 
mg/m2 per 4-week cycle, given as 3 divided doses on Days 1 
(0.5 mg/m2), 8 (0.5 mg/m2), and 15 (0.5 mg/m2) for patients 
who achieve a CR or Cri or 1.8 mg/m2 per 4 week cycle, 
given as 3 divided doses on Days 1, 8, and 15 for patients 
who do not achieve a CR or Cri.   

How Supplied In a carton that contains 1 Besponsa mg single-dose vial 
containing a sterile, preservative-free, white to off-white 
lyophilized  powder.

Storage Store vials in the original carton at 2-8°C (36-46°F) and 
protect from light .  Do not freeze.   

 the solution should be protected from light.  
 the solution should be used immediately 

or stored at 2-8°C (36-46°F) for up to 3 hours.

Container Closure Packaged in amber Type I glass tubing vials with  
 stoppers and crimp seals with flip-off caps.
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APPENDIX B. PREVIOUS DMEPA REVIEWS
B.1 Methods

On March 31, 2017, we searched the L:drive and AIMS using the terms, Besponsa to identify 
reviews previously performed by DMEPA. 

B.2 Results

Our search identified two proprietary name reviews.c,d 

c Rutledge, M. Proprietary Name Review for Besponsa (IND 065658).  Silver Spring (MD): Food and Drug 
Administration, Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of 
Medication Error Prevention and Analysis (US); 2015 OCT 07.  Panorama No. 2015-368478.
d Garrison, N. Proprietary Name Review Memorandum for Besponsa (BLA 761040).  Silver Spring (MD): Food 
and Drug Administration, Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, 
Division of Medication Error Prevention and Analysis (US); 2016 MAY 16.  Panorama No. 2016-7445662.
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Note: Any text in the review with a light background should be inferred as copied from 
the sponsor’s document.

1 SUMMARY

1.1 OVERALL SUMMARY OF FINDINGS

Inotuzumab ozogamicin is an antibody-drug conjugate and QTc prolongation is generally 
not expected for large molecules like inotuzumab ozogamicin, however, prolongation of 
the QTc interval was observed in multiple clinical studies (Table 1). The observed QTc 
prolongation does not appear to be due to direct inhibition of the hERG potassium current 
based on the preclinical data, and the mechanism for the observed QTc prolongation is 
currently unknown.

Study B1931022 is an ongoing, randomized (1:1), open-label, Phase 3 study in which 
patients with relapsed or refractory B-cell acute lymphoblastic leukemia (ALL) were due 
to receive either Salvage 1 or Salvage 2 therapy. Patients were randomized to receive 
treatment with inotuzumab ozogamicin monotherapy (Arm A) or Investigator’s choice of 
chemotherapy (Arm B). Study B1931010 was a Phase 1/2, open-label, multiple-dose 
study of single-agent inotuzumab ozogamicin administered as 2-3 weekly doses during a 
28-day cycle in patients with relapsed or refractory CD22 positive B-cell ALL. Study 
B1931007 was a Phase 2, single-arm, multicenter, open-label study of inotuzumab 
ozogamicin in patients with indolent NHL. A total of 139, 72, and 81 patients received 
inotuzumab ozogamicin in studies B1931022, B1931010, and B1931007, respectively. 
Overall summary of findings is presented in Table 1.

Table 1: The Point Estimates and the 90% CIs Corresponding to the Largest Upper 
Bounds for Inotuzumab ozogamicin (FDA Analysis)

Study Visit N ∆QTcF 
(ms)

90% CI (ms)

B1931022 Cycle 4, Day 1, Hour 
1

30 14.4 (6.6, 22.1)

B1931010 Cycle 4, Day 1, Hour 
1

17 13.5 (2.4, 24.6)

B1931007 Cycle 4, Day 1, Hour 
3

36 12.0 (7.2, 16.8)

The sponsor also conducted a concentration-QTc analysis, which showed a 
concentration-dependent QTc prolongation with inotuzumab ozogamicin. However, the 
predicted QTc prolongation based on the concentration-QTc model is of a lesser 
magnitude than what was observed across multiple studies (median of ~4 ms compared to 
the average QTc of ~12-14 ms noted above in Table 1). The discrepancy could 
potentially be due to the QTc prolongation being mediated via a delayed effect not 
accounted for in the model, however, the collected ECG/PK data does not permit further 
exploration.
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by internalization of the ADC-CD22 complex, and the intracellular release of N-acetyl-
gamma-calicheamicin dimethylhydrazide via hydrolytic cleavage of the linker. 
Activation of N-acetyl- gamma-calicheamicin dimethylhydrazide induces double-strand 
DNA breaks, subsequently inducing cell cycle arrest and apoptotic cell death. 

3.2 MARKET APPROVAL STATUS

BESPONSA is not approved for marketing in any country.

3.3 PRECLINICAL INFORMATION

  In vitro: HEK293 cells transfected with the hERG gene were exposed to N-Ac-γ-
calicheamicin-DMH (1, 3 or 6.77 μM) for 1.5 minutes. The IC50 for hERG 
current inhibition was >6.77 μM; inhibition was not statistically significant at any 
concentration tested. (Module 4, Section 4.2.1.3, Study N-Acetyl-Gamma-
Calicheamicin-DMHHERG)

 In vivo: No toxicologically significant effects on the cardiovascular system were 
observed in monkeys; there was no evidence of ventricular arrhythmia or QT 
prolongation. (Module 4, Section 4.2.1.3, RPT-47509)

Reviewer’s Comment:  The in vitro assessment was only conducted for the small 
molecule (calicheamicin) and not for inotuzumab ozogamicin. In addition, no repeat 
toxicology studies appear to have collected QT data and the referenced toxicology study 
above was a single dose study in monkeys.

3.4 PREVIOUS CLINICAL EXPERIENCE

Refer to Clinical Cardiac Safety section in Appendix 6.1.

3.5 CLINICAL PHARMACOLOGY

Appendix 6.1 summarizes the key features of BESPONSA’s clinical pharmacology.

4 SPONSOR’S SUBMISSION

4.1 OVERVIEW

The QT-IRT has previously reviewed this product several times under IND 65658, for an 
overview see Table 2. Key interactions include review of the proposed Cardiac Risk 
Assessment plan in 9/18/2009 and 4/27/2010, where the sponsor proposed an approach 
using data from studies B1931006 and B1931007, which the QT-IRT did not agree with 
and proposed more intensive ECG monitoring in future trials. As a result, two revised 
protocols were submitted and reviewed (B1931001 and B1931008) and the QT-IRT 
provided comments, which were addressed by the sponsor.

Table 2: Overview of previous QT-IRT consult reviews

Date Type of interaction Comments

9/18/2009 (link) Meeting The sponsor proposed a PKPD analysis 
based on studies B1931006 and 
B1931007 to satisfy the QTc assessment 
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88%) were White and 1 patient (1/8, 13%) was Non-white. Slight increases in 
mean Bazett’s corrected QT interval (QTcB) and Fridericia’s corrected QT 
interval (QTcF) were observed during inotuzumab ozogamicin + rituximab 
treatment. 

Due to small number of subjects and double agents, study B1931006 is not included in 
the description of the concentration-QTc analysis below, but is included in the overall 
QTc assessment. 

4.2 CONCENTRATION-QTC ANALYSIS

4.2.1 Title
Population Pharmacokinetic/Pharmacodynamic Evaluation of the Effect Inotuzumab 
Ozogamicin on QT Intervals in ALL and NHL Patients

4.2.2 Protocol Number
 B1931007 (CSR): A Phase 2 study of inotuzumab ozogamicin (CMC-544) in 

subjects with indolent non-Hodgkin’s lymphoma (NHL) that is refractory to or 
has relapsed after rituximab and chemotherapy or radioimmunotherapy.

 B1931022 (CSR, supplemental CSR): An open-label, randomized Phase 3 study 
of inotuzumab ozogamicin compared to a defined Investigator’s choice in adult 
patients with relapsed or refractory CD22-positive acute lymphoblastic leukemia 
(ALL)

 B1931010 (CSR): An open-label, Phase 1/2 study of inotuzumab ozogamicin in 
subjects with relapsed or refractory CD22-positive acute lymphoblastic leukemia

4.2.3 Study Dates
 B1931007: July 30th 2009 to June 27th 2013

 B1931022: August 2nd 2012 to February 1st 2016

 B1931010: August 26th 2011 to August 25th 2014

4.2.4 Objectives
The objective of the analysis described in this report was to characterize the exposure 
response relationship between QT interval corrected for heart rate (QTc) and inotuzumab 
ozogamicin concentrations.

4.2.5 Study Description

4.2.5.1 Design
The design, study population and dosing regimen for each study included in the analysis 
is shown in Table 3.
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Table 3: Summary of studies included in concentration-QTc analysis. [Source: 
PMAR-533, Table 1, Page 9]

4.2.5.2 Controls
No placebo and positive control for ECG. Without adequate control, the studies are not 
adequate to exclude the effect of small QTc prolongation (10 ms).

4.2.5.3 Blinding
All the included studies were open-label.

4.2.6 Treatment Regimen

4.2.6.1 Treatment Arms
 B1931022 (Two-arms):

o Arm A: Starting dose  of 1.8 mg/m2 per cycle divided into 3 weekly 
administrations (0.8 mg/m2 on day 1, 0.5 mg/m2 on days 8 and 15)

o Arm B: Investigator’s choice of chemotherapy

 B1931010 (Single arm):
o Two or three weekly doses of inotuzumab ozogamicin over a 28-day cycle 

for a minimum of 6 cycles. The starting dose was 1.2 mg/m2 in 2 doses 
over the cycle: 0.8 mg/m2 on day 1 and 0.4 mg/2 on day 15, with the 
possibility of increasing or decreasing the dose.

 B1931007 (Single arm):
o Inotuzumab ozogamicin every 28 days for at least 4 cycles. The initial 

dose was the maximum tolerated dose of 1.8 mg/m2 and the subsequent 
doses could be adjusted based on toxicities.  

4.2.6.2 Sponsor’s Justification for Doses
Not provided for QT assessment.
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Reviewer’s Comment:  The dose studied in B1931022 is the proposed therapeutic dose.

4.2.6.3 Instructions with Regard to Meals
The drug is intended for intravenous infusion.

Reviewer’s Comment:  Not relevant.

4.2.6.4 ECG and PK Assessments
The following ECG and PK data were collected in Studies B1931022, B1931010, and 
B1931007:

Table 4: PK and ECG collection in included studies. [Source: PMAR-533, Table 2, 
Page 11]

Serum concentrations of inotuzumab ozogamicin were measured using high-performance 
liquid chromatography linked to tandem mass spectrometry (HPLC/MS/MS) for Studies 
B1931022 and B1931010 were measured using an enzyme-linked immunosorbent assay 
(ELISA) method for Study B1931007 (Table 5). 

Table 5: Assay Performance of Pharmacokinetic Bioanalytical Methods
Study Type of Assay Quantification Range

(ng/mL)
Interassay

Precision (%CV)a
Interassay Relative

Error (%RE)
B1931022 HPLC/MS/MS 1.00 to 500 11.3 -3.76 to 7.19
B1931010 HPLC/MS/MS 1.00 to 500 11.3 -15.3 to 5.58
B1931007 ELISA 50.0 to 1400 8.86 -2.91 to 0.150

Source: Table 3 of Sponsor's Clinical Study Report PMAR-EQDD-B193c-DP4-533

Reviewer’s Comment: The sponsor used different PK assays for the different studies, 
which may impact their concentration-QTc analysis (refer to Study Report PMAR-
EQDD-B193c-DP4-533 for more information).
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4.2.6.5 Baseline
The average of QT/QTc values at Cycle 1 predose was used as baseline. If the predose 
values were not collected, the average of ECG(s) closest but prior to C1D1 was used as 
baseline in study B1931022 and study B1901010. 

4.2.7 ECG Collection
Digital 12-lead ECGs were collected in triplicates at pre-specified time points.

4.2.8 Sponsor’s Results

4.2.8.1 Study Subjects
The analysis included a total of 250 patients, and a demographic summary is presented 
below.

Table 6: Demographics of patients included in pooled analysis.
[Source: PMAR-533, Table 6, Page 31]

4.2.8.2 Statistical Analyses

4.2.8.2.1 Primary Analysis
A linear mixed effects model was used to describe the exposure response relationship 
between inotuzumab ozogamicin concentration and the QT interval corrected using the 
appropriate correction factor. The relationship was evaluated using the following linear 
mixed effects model:

QTc = INT + SLOPE*CONC
where QTc is the dependent variable, INT is the baseline QTc value estimated by the 
model when concentration is equal to zero. CONC is the inotuzumab ozogamicin serum 
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concentration observed at the same time as the QTc, and SLOPE is the slope of the 
relationship between QTc and CONC.

Interindividual Variance Model
The interindividual variability was included for the population parameters using an 
additive error model. Letting i index the individual, we define the parameters using the 
following additive model:

θi = θ + ηi

where θi is the individual parameter estimate, θ is the population value of the parameter 
(slope or intercept), and ηi is the random variable to describe the interindividual  
variability. The interindividual variability has a normal probability distribution with mean 
of zero and variance of ω2. The estimates of interindividual variability were presented as 
standard deviations calculated as √ω2.

Residual Variability Model
For modeling the effect of concentration on the RR interval, residual variability was 
modeled using a homoscedastic, additive error model of the form:

Yij = Fij + ɛij
where Y is the observed data, F is the prediction based on the pharmacokinetic model, 
and F is the additive error that is a normally distributed random variable with mean of 
zero and variance of σ2.

A variety of diagnostic plots was generated to ensure the adequacy of the fit and the 
resulting model obtained was considered the final base model.

Full Model Development
Full model development involved testing of covariates (both continuous and categorical) 
with the goal of explaining interindividual variability and improving predictive 
performance.

It is known that the QT interval is affected in part by age and sex; therefore both of these 
covariates were tested in the model. In addition, the effect of race, individual study (ie, 
Studies B1931022, B1931010, or B1931007), disease (ie, ALL or NHL), and baseline 
potassium level were examined. Categorical covariates, for example SEX, were modeled 
as:

Θ = Θ0 * (1 + Θx * SEX)

where θ0 denotes the population value of the parameter for the null value of SEX (ie, 
SEX = 0). The parameter θx denotes the fractional change in θ0 when x = 1. In this 
analysis, SEX is coded as 0 for male and as 1 for female.

Continuous covariates, for example AGE, were modeled as multiplicative effects of the 
form:

Θ = Θ0 * (x/xmedian)θx

where θ0 denotes the population value of the parameter when x = xmedian (xmedian is the 
median value of the population). The parameter θ denotes the population value 

Reference ID: 4093882



13

conditional on the value of x, which is proportional to the power θx. When θx = 1, θ is 
directly proportional to x.

A stepwise covariate model (SCM) approach was employed using PsN. The SCM 
approach involved both forward addition and backward elimination. In the forward 
inclusion step, a single covariate was added at a time and tested using the likelihood ratio 
test (LRT) at a significance level of p<0.05. If the difference in the objective function 
value compared to the base model value (∆OFV) decreases more than 3.84 points (chi-
squared distribution with 1 degree of freedom) when a covariate was added to the base 
model, then it was considered significant. Univariate analysis was conducted for all 
specified covariate-parameter relationships and the most significant covariate was added 
to the model. Subsequently, the analysis was repeated to test the rest of the covariates 
using the covariate added model as the new base model. This process continued until all 
significant covariates were included in the model.

Next, the stepwise backward elimination process was initiated, with the starting model 
being the final model generated in the forward inclusion step. Covariates were removed 
one at a time in a stepwise manner and evaluated using the LRT at a significance level of 
p<0.001.

An increase in the objective function value (∆OFV) of more than 10.82 (chi-squared 
distribution with 1 degree of freedom) when a covariate was removed from the model 
was considered significant. The covariate that had the smallest increase in OFV when 
fixed to zero was removed. The process was repeated with the remaining covariates in the 
model until all remaining covariates were significant.

The greater α level (α =0.05) was used for the forward selection algorithm to allow entry 
of more covariate parameters into the model, since possible correlations among other 
covariates could mask apparent covariate effects. The lesser  level (=0.001) was used 
for the backward elimination algorithm to obtain a parsimonious model with decreased 
spurious effects due to multiple covariates.

4.2.8.2.2 Assay Sensitivity
Not Applicable

4.2.8.2.3 Categorical Analysis
From the sponsor’s tables in reports:

 B1931022: No subjects had QTcF >500 ms. One subject (0.7%) had QTcF 
between 480 ms and 500 ms. Nineteen subjects (13.9%) had QTcF between 450 
ms and 480 ms. Three subjects (2.2%) had change from baseline in QTcF 
(∆QTcF) ≥60 ms. Twenty-two subjects (16.1%) had ∆QTcF between 30 ms and 
60 ms.

 B1931010: No subjects had QTcF >500 ms. Two subjects (2.8%) had QTcF 
between 480 ms and 500 ms. Seven subjects (9.9%) had QTcF between 450 ms 
and 480 ms. Two subjects (2.9%) had change from baseline in QTcF (∆QTcF) 
≥60 ms. Eight subjects (11.4%) had ∆QTcF between 30 ms to 60 ms.
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 B1931007: No subjects had QTcF >500 ms. Two subjects (2.6%) had QTcF 
between 480 ms and 500 ms. Eleven subjects (14.3%) had QTcF between 450 ms 
and 480 ms. One subject (1.3%) had change from baseline in QTcF (∆QTcF) ≥60 
ms, and 14 subjects (18.2%) had ∆QTcF between 30 ms to 60 ms.

4.2.8.3 Safety Analysis
 B1931022: 

In the inotuzumab arm, 3 patients had all-causality TEAE electrocardiogram QT 
prolonged (1 Grade 1 [Patient 10451001]; 2 Grade 2 [Patient 10861001 and 
Patient 11781001]). Per Investigators, none of these events were related to 
inotuzumab ozogamicin. No reports of QTc prolongation were reported in the 
control arm. The Grade 1 event for Patient 10451001 occurred following new 
anti-cancer therapy.

 B1931010: 
Two patients (patient 10021003 and patient 10061001) had ECG QT prolonged 
reported as an AE. One event occurred pre-treatment and 1 was treatment-
emergent.

Events that are potentially associated with QTc prolongation which were reported 
in this study include seizures and syncope. Events of Grade 2-3 syncope were 
reported in 2 (2.8%) patients. There was 1 event of Grade 2 convulsion (verbatim 
term=seizure; patient 10101003) reported. The patient had a past medical history 
of cardiac arrest (September 2013). The event of convulsion resolved the 
following day. These events were not considered related to study therapy and 
were not associated with QTc prolongation.

 B1931007: 
Overall, there were small changes from baseline in ECG parameters. The 
maximum mean change from baseline in QTcF interval was 23.5 msec. No 
subject had a QTcF interval of >500 msec. One subject had an increase from 
baseline in QTcF interval of ≥60 msec.

4.2.8.4 Clinical Pharmacology

4.2.8.4.1 Pharmacokinetic Analysis
The concentration-QTc report did not include any PK analysis.

4.2.8.4.2 Exposure-Response Analysis
The final model included intercept, slope and an additive error term for studies B1931022 
and B1931010 (combined) and B1931010. The relationship between inotuzumab 
ozogamicin and QTcS is shown in Figure 1 and simulated changes in Table 7 
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Figure 1: Concentration-QTc relationship. [Source: PMAR-533, Figure 10, Page 40]

Table 7: Simulated changes in QTc. [Source: PMAR-533, Table 18, Page 68]

Reviewer’s Comment:  As noted elsewhere, there are concerns with the data used for the 
concentration-QTc analysis. Therefore, the reviewer is not presenting a plot of ∆QTcF 
vs. drug concentrations.

5 REVIEWERS’ ASSESSMENT

5.1 EVALUATION OF THE QT/RR CORRECTION METHOD
We evaluated the appropriateness of the correction methods (QTcB, QTcF, and QTcS). 
Baseline values were excluded in the validation. Ideally, a good correction QTc would 
result in no relationship of QTc and RR intervals. The sponsor also included a study-
specific correction (QTcS) based on a parabolic correction (i.e. QTc=QT/RR^alpha), 
which was derived using non-averaged baseline data.
We used the criterion of Mean Sum of Squared Slopes (MSSS) from individual 
regressions of QTc versus RR. The smaller this value is, the better the correction. Based 
on the results listed in Table 8, except for one study (Study B1931006) MSSS values 
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based on QTcB and QTcF are similar and smaller in all other studies and overall. The 
statistical reviewer used QTcF for the primary statistical analysis.

Table 8: Average of Sum of Squared Slopes for Different
QT-RR Correction Methods

QTcB QTcF QTcS

Study N MSSS N MSSS N MSSS

Study B1931006 10 0.01599 10 0.00870 10 0.00863

Study B1931022 137 0.12429 137 0.11471 137 0.11269

Study B1931010 71 0.19598 71 0.19475 71 0.19421

Study B1931007 79 0.35192 79 0.40623 79 0.67534

All 297 0.19833 297 0.20782 297 0.27833
* Unscheduled visits and time points were not included for this table and descriptive statistics.

The relationship between corrected QT intervals from different correction methods and 
RR is presented in Figure 2. 

Figure 2: QT, QTcB, QTcF, and QTcS vs. RR Per Study in Panels 1-3 and 
Pooled in Panel 4 with Each Subject’s Data Are Connected with a Line

5.2 STATISTICAL ASSESSMENTS

5.2.1 QTc Analysis

5.2.1.1 The Primary Analysis for Inotuzumab Ozogamicin
The statistical reviewer summarized descriptive statistics for QTcF and ∆QTcF. The 
analysis results are listed in the following tables.
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Table 9: Analysis Results of QTcF and QTcF
QTcF (ms) ΔQTcF (ms)

Study Cycle Day Time N Mean (SD) N Mean SD 90% CI

B1931006 1 2 0 9 414.2 (16.3)

1 10 417.9 (15.5) 9 2.1 6.2 (-1.7, 5.9)

2 2 0 9 414.2 (16.5) 9 -0.0 6.0 (-3.7, 3.7)

1 9 420.8 (19.0) 9 6.6 14.8 (-2.6, 15.8)

3 2 0 8 426.7 (15.3) 7 15.4 11.1 (7.2, 23.5)

1 7 422.3 (14.0) 6 10.6 11.2 (1.4, 19.8)

3 8 424.8 (13.1) 7 16.5 9.4 (9.6, 23.4)

4 2 0 8 428.3 (12.6) 7 19.4 14.4 (8.8, 29.9)

1 8 434.0 (16.4) 7 23.6 18.0 (10.4, 36.9)

3 8 430.2 (14.7) 7 19.0 13.6 (9.0, 29.0)

EOT 8 441.0 (17.7) 8 30.5 15.2 (20.4, 40.7)

B1931022 1 1 0 91 414.5 (23.7)

1 123 415.0 (24.5) 119 3.8 11.7 (2.1, 5.6)

2 1 0 68 416.4 (23.7) 65 2.9 20.1 (-1.3, 7.0)

1 89 418.9 (21.8) 87 6.4 19.0 (3.0, 9.8)

4 1 0 27 430.1 (22.3) 25 11.9 21.2 (4.6, 19.1)

1 30 431.6 (20.5) 28 14.4 24.1 (6.6, 22.1)

EOT 79 419.8 (24.9) 77 7.8 21.5 (3.7, 11.8)

B1931010 1 1 0 66 412.7 (25.6)

1 67 417.3 (24.4) 66 5.4 12.0 (3.0, 7.9)

4 1 0 18 424.4 (20.1) 17 4.6 25.0 (-6.0, 15.2)

1 17 431.0 (17.5) 16 13.5 25.3 (2.4, 24.6)

EOT 42 416.6 (23.5) 38 4.2 29.5 (-3.8, 12.3)

B1931007 1 1 0 77 413.9 (20.8)

1 78 420.3 (21.7) 76 6.5 10.7 (4.4, 8.5)

3 1 0 49 421.3 (21.4) 48 6.2 14.9 (2.6, 9.8)

1 49 424.3 (20.5) 48 10.2 14.8 (6.6, 13.8)

3 43 422.3 (19.7) 43 9.6 15.7 (5.6, 13.6)

48 29 416.1 (24.0) 29 2.0 23.1 (-5.3, 9.3)
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QTcF (ms) ΔQTcF (ms)

Study Cycle Day Time N Mean (SD) N Mean SD 90% CI

168 29 412.5 (20.7) 29 1.5 20.5 (-5.0, 7.9)

4 1 0 39 425.0 (19.4) 39 11.1 18.9 (6.0, 16.3)

1 38 423.9 (19.1) 38 10.1 16.6 (5.5, 14.6)

3 36 425.7 (19.8) 36 12.0 16.9 (7.2, 16.8)

48 27 415.2 (18.0) 27 2.7 21.4 (-4.3, 9.7)

168 27 418.3 (18.0) 27 4.3 20.4 (-2.4, 11.0)

6 1 0 4 409.5 (14.5) 4 -2.6 5.8 (-9.5, 4.3)

EOT 67 425.8 (21.1) 67 11.5 21.4 (7.2, 15.9)
* Treatments of study B1931010 were pooled. Summary statistics were not reliable for study B1931006 
due to small number of subjects in the study.

A QT prolongation effect could be observed for inotuzumab ozogamicin. There was a 
trend of increasing effect in mean ΔQTcF over cycles.

5.2.1.2 Assay Sensitivity Analysis
Not Applicable

5.2.1.3 Graph of QTcF Over Time
The following figure displays the time profile of QTcF for treatment groups in different 
studies. Please note that in study B1931006 patients also received rituximab.
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Figure 3: Mean and 90% CI QTcF Timecourse

5.2.1.4 Categorical Analysis
Table 10 lists the number of subjects as well as the number of observations whose QTcF 
values were ≤450 ms, between 450 ms and 480 ms, and between 480 ms and 500 ms. No 
subject’s QTcF was above 500 ms. 

Table 10: Categorical Analysis for QTcF 

Total N QTcF<=450 ms
450<QTcF<=4

80 ms
480<QTcF<=

500 ms

Treatment
Group

Subj. 
#

Obs. 
# Subj. # Obs. # Subj. # Obs. #

Subj. 
# Obs. #

 Study B1931006 Baseline 8 8 8 
(100%)

8 
(100%)

0 
(0.0%)

0 
(0.0%)

0 
(0.0%)

0 
(0.0%)

Inotuzumab_Ozo-
gamicin + 
Rituximab

10 86 7 
(70.0%)

80 
(93.0%)

3 
(30.0%)

6 
(7.0%)

0 
(0.0%)

0 
(0.0%)
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Total N QTcF<=450 ms
450<QTcF<=4

80 ms
480<QTcF<=

500 ms

Treatment
Group

Subj. 
#

Obs. 
# Subj. # Obs. # Subj. # Obs. #

Subj. 
# Obs. #

 Study B1931022 Baseline 133 133 127 
(95.5%)

127 
(95.5%)

6 
(4.5%)

6 
(4.5%)

0 
(0.0%)

0 
(0.0%)

Inotuzumab_Ozo-
gamicin

137 491 116 
(84.7%)

451 
(91.9%)

19 
(13.9%)

37 
(7.5%)

2 
(1.5%)

3 
(0.6%)

 Study B1931010 Baseline 66 66 61 
(92.4%)

61 
(92.4%)

3 
(4.5%)

3 
(4.5%)

2 
(3.0%)

2 
(3.0%)

Inotuzumab_Ozo-
gamicin Pooled

71 164 62 
(87.3%)

140 
(85.4%)

8 
(11.3%)

23 
(14.0
%)

1 
(1.4%)

1 
(0.6%)

 Study B1931007 Baseline 77 77 73 
(94.8%)

73 
(94.8%)

4 
(5.2%)

4 
(5.2%)

0 
(0.0%)

0 
(0.0%)

Inotuzumab_Ozo
gamicin_1.8_mg/
m_^2

79 518 66 
(83.5%)

471 
(90.9%)

11 
(13.9%)

44 
(8.5%)

2 
(2.5%)

3 
(0.6%)

Table 11 lists the categorical analysis results for ΔQTcF.

Table 11: Categorical Analysis of ΔQTcF

Total N ΔQTcF<=30 ms
30<ΔQTcF<=60 

ms ΔQTcF>60 ms

Treatment
Group

Subj. 
#

Obs. 
# Subj. # Obs. # Subj. # Obs. #

Subj. 
# Obs. #

 Study B1931006 Inotuzumab_Ozo-
gamicin + 
Rituximab

9 79 5 
(55.6%)

67 
(84.8%)

4 
(44.4%)

12 
(15.2%)

0 
(0.0%)

0 
(0.0%)

 Study B1931022 Inotuzumab_Ozo-
gamicin

132 470 108 
(81.8%)

425 
(90.4%)

22 
(16.7%)

40 
(8.5%)

2 
(1.5%)

5 
(1.1%)

 Study B1931010 Inotuzumab_Ozo-
gamicin Pooled

67 156 59 
(88.1%)

137 
(87.8%)

6 
(9.0%)

17 
(10.9%)

2 
(3.0%)

2 
(1.3%)

 Study B1931007 Inotuzumab_Ozog
amicin_1.8_mg/m
_^2

77 514 62 
(80.5%)

469 
(91.2%)

14 
(18.2%)

44 
(8.6%)

1 
(1.3%)

1 
(0.2%)
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5.2.2 HR Analysis 
The same statistical analysis was performed based on HR. The point estimates and the 
90% confidence intervals are presented in Table 12. There was no trend for change from 
baseline in HR (∆HR). No large HR effect was observed for inotuzumab ozogamicin. 

The outlier analysis results for HR are presented in Table 13.

Table 12: Analysis Results of HR and HR

HR (ms) ΔHR (ms)

Study Cycle Day Time N Mean (SD) N Mean SD 90% CI

B1931006 1 2 0 9 73.7 (10.9)

1 10 67.6 (10.7) 9 -4.8 4.5 (-7.6, -2.0)

2 2 0 9 72.8 (16.1) 9 -0.9 6.8 (-5.1, 3.3)

1 9 71.8 (14.1) 9 -1.9 7.3 (-6.4, 2.6)

3 2 0 8 66.9 (9.6) 7 -5.3 3.8 (-8.1, -2.5)

1 8 65.9 (11.3) 7 -6.3 5.1 (-10.1, -2.5)

3 8 72.8 (11.0) 7 0.8 8.6 (-5.5, 7.2)

4 2 0 8 70.2 (9.7) 7 -2.4 6.2 (-6.9, 2.1)

1 8 67.1 (11.4) 7 -5.2 8.3 (-11.3, 1.0)

3 8 70.4 (11.6) 7 -1.3 10.9 (-9.3, 6.8)

EOT 8 77.5 (11.9) 8 2.5 2.7 (0.7, 4.3)

B1931022 1 1 0 91 75.9 (13.3)

1 123 73.3 (13.6) 119 -2.9 7.7 (-4.0, -1.7)

2 1 0 68 77.2 (15.5) 65 3.4 16.5 (0.0, 6.9)

1 89 75.0 (12.9) 87 -0.2 13.3 (-2.5, 2.2)

4 1 0 27 73.1 (14.5) 25 1.1 17.0 (-4.7, 6.9)

1 30 74.0 (12.4) 28 -2.0 13.6 (-6.4, 2.3)

EOT 79 79.1 (14.6) 77 5.5 15.4 (2.6, 8.5)

B1931010 1 1 0 66 82.5 (14.7)

1 67 79.9 (14.8) 66 -3.3 7.7 (-4.8, -1.7)

4 1 0 18 74.3 (13.1) 17 -7.2 9.7 (-11.3, -3.1)

1 17 74.4 (11.9) 16 -6.1 10.4 (-10.7, -1.6)

EOT 42 82.1 (14.1) 38 2.8 16.1 (-1.6, 7.2)

B1931007 1 1 0 79 71.8 (12.4)

1 80 70.5 (11.7) 79 -1.3 6.2 (-2.5, -0.2)
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HR (ms) ΔHR (ms)

Study Cycle Day Time N Mean (SD) N Mean SD 90% CI

3 1 0 51 70.2 (11.3) 50 -2.2 10.9 (-4.8, 0.4)

1 50 67.4 (10.1) 49 -4.5 11.3 (-7.2, -1.8)

3 47 70.5 (10.4) 47 -0.9 9.7 (-3.2, 1.5)

48 30 70.5 (11.9) 30 -1.4 10.9 (-4.8, 2.0)

168 30 77.2 (12.6) 30 4.6 14.0 (0.3, 9.0)

4 1 0 39 71.8 (11.1) 39 -0.9 11.3 (-3.9, 2.2)

1 38 68.3 (10.7) 38 -4.2 10.0 (-7.0, -1.5)

3 36 71.1 (12.0) 36 -1.4 10.2 (-4.3, 1.4)

48 27 73.9 (11.3) 27 2.0 10.0 (-1.3, 5.3)

168 27 75.7 (11.1) 27 2.3 11.8 (-1.6, 6.1)

6 1 0 5 65.0 (7.5) 5 -11.7 10.5 (-21.7, -1.7)

EOT 68 75.3 (13.4) 68 2.7 10.2 (0.6, 4.8)

Table 13: Categorical Analysis for HR 
Total 

N
HR<=100

bpm
HR>100

bpm
HR>45

bpm
HR<=45

bpm

Treatment
Group

Subj. 
# Subj. # Subj. # Subj. # Subj. #

 Study B1931006 Baseline 8 8 (100%) 0 (0.0%) 8 (100%) 0 (0.0%)

Inotuzumab_Ozo-
gamicin + 
Rituximab

10 9 (90.0%) 1 
(10.0%)

10 (100%) 0 (0.0%)

 Study B1931022 Baseline 133 123 (92.5%) 10 
(7.5%)

132 
(99.2%)

1 (0.8%)

Inotuzumab_Ozo-
gamicin

137 112 (81.8%) 25 
(18.2%)

136 
(99.3%)

1 (0.7%)

 Study B1931010 Baseline 66 59 (89.4%) 7 
(10.6%)

66 (100%) 0 (0.0%)

Inotuzumab_Ozo-
gamicin Pooled

71 58 (81.7%) 13 
(18.3%)

71 (100%) 0 (0.0%)
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Total 
N

HR<=100
bpm

HR>100
bpm

HR>45
bpm

HR<=45
bpm

Treatment
Group

Subj. 
# Subj. # Subj. # Subj. # Subj. #

 Study B1931007 Baseline 79 79 (100%) 0 (0.0%) 78 
(98.7%)

1 (1.3%)

Inotuzumab_Ozo-
gamicin_1.8_mg/
m_^2

80 76 (95.0%) 4 (5.0%) 80 (100%) 0 (0.0%)

5.2.3 PR Analysis
The same statistical analysis was performed based on PR interval. The point estimates 
and the 90% confidence intervals are presented in Table 14. The largest mean change 
from baseline in PR (∆PR) was 7.8 ms with a 90% CI of 2.8 ms to 12.7 ms, which 
occurred at Cycle 4 predose in study B1931022. 

The outlier analysis results for PR are presented in 

Table 15.

Table 14: Analysis Results of PR and PR
PR (ms) ΔPR (ms)

Study Cycle Day Time N Mean (SD) N Mean SD 90% CI

B1931006 1 2 0 9 162.5 (19.5)

1 10 169.5 (21.0) 9 6.0 5.6 (2.5, 9.4)

2 2 0 9 160.3 (26.7) 9 -2.1 10.2 (-8.5, 4.2)

1 9 159.8 (28.8) 9 -2.7 11.7 (-10.0, 4.5)

3 2 0 8 167.6 (26.4) 7 1.1 8.5 (-5.1, 7.4)

1 8 169.0 (22.6) 7 2.7 7.1 (-2.6, 7.9)

3 8 166.0 (29.2) 7 -2.0 9.5 (-9.0, 4.9)

4 2 0 8 164.3 (25.2) 7 -2.3 11.9 (-11.0, 6.5)

1 8 168.2 (25.5) 7 1.5 7.8 (-4.3, 7.2)

3 8 166.8 (25.3) 7 -0.2 7.4 (-5.6, 5.2)

EOT 8 160.0 (25.6) 8 -4.2 7.9 (-9.4, 1.1)

B1931022 1 1 0 90 157.0 (26.1)

1 122 153.4 (25.6) 122 -0.0 7.6 (-1.2, 1.1)

2 1 0 68 160.6 (23.7) 68 4.2 12.8 (1.6, 6.8)
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PR (ms) ΔPR (ms)

Study Cycle Day Time N Mean (SD) N Mean SD 90% CI

1 89 164.1 (27.7) 88 4.9 12.3 (2.7, 7.0)

4 1 0 27 168.9 (21.2) 26 7.8 14.8 (2.8, 12.7)

1 30 169.0 (22.5) 29 5.4 18.8 (-0.5, 11.4)

EOT 79 158.0 (28.2) 79 0.2 14.7 (-2.6, 2.9)

B1931010 1 1 0 66 147.8 (24.8)

1 67 149.5 (24.5) 67 2.3 7.8 (0.7, 3.9)

4 1 0 18 163.8 (27.9) 18 4.7 10.2 (0.5, 8.8)

1 17 163.8 (27.5) 17 7.0 13.3 (1.3, 12.6)

EOT 42 151.7 (24.2) 41 -1.5 10.3 (-4.2, 1.2)

B1931007 1 1 0 76 160.7 (20.2)

1 76 162.9 (19.0) 75 2.5 10.3 (0.6, 4.5)

3 1 0 49 162.3 (17.9) 48 2.5 10.7 (-0.1, 5.1)

1 48 165.5 (18.5) 47 5.6 13.0 (2.4, 8.8)

3 44 164.1 (19.8) 43 3.9 12.0 (0.8, 7.0)

48 28 156.5 (17.7) 27 -3.0 12.7 (-7.2, 1.2)

168 28 156.3 (19.3) 28 -1.3 11.4 (-5.0, 2.3)

4 1 0 39 162.8 (21.6) 39 0.1 12.4 (-3.2, 3.5)

1 37 164.4 (21.0) 37 4.4 12.7 (0.9, 7.9)

3 36 164.8 (23.8) 36 3.6 12.1 (0.2, 7.0)

48 27 160.5 (20.3) 27 -2.9 13.0 (-7.2, 1.4)

168 27 158.3 (23.9) 27 -4.3 11.0 (-8.0, -0.7)

6 1 0 4 151.0 (16.1) 4 8.9 18.6 (-13.0, 30.8)

EOT 67 161.3 (24.1) 67 -1.1 14.2 (-4.0, 1.8)

Table 15: Categorical Analysis for PR

Total N PR<=200 ms PR>200 ms

Treatment
Group

Subj. 
#

Obs. 
# Subj. # Obs. # Subj. # Obs. #

 Study B1931006 Baseline 8 8 7 (87.5%) 7 (87.5%) 1 (12.5%) 1 (12.5%)
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Total N PR<=200 ms PR>200 ms

Treatment
Group

Subj. 
#

Obs. 
# Subj. # Obs. # Subj. # Obs. #

Inotuzumab_Ozoga-
micin + Rituximab

10 87 9 (90.0%) 76 (87.4%) 1 (10.0%) 11 (12.6%)

 Study B1931022 Baseline 131 131 128 
(97.7%)

128 
(97.7%)

3 (2.3%) 3 (2.3%)

Inotuzumab_Ozoga-
micin

137 490 127 
(92.7%)

469 
(95.7%)

10 (7.3%) 21 (4.3%)

 Study B1931010 Baseline 66 66 64 (97.0%) 64 (97.0%) 2 (3.0%) 2 (3.0%)

Inotuzumab_Ozoga-
micin Pooled

71 164 67 (94.4%) 153 
(93.3%)

4 (5.6%) 11 (6.7%)

 Study B1931007 Baseline 76 76 73 (96.1%) 73 (96.1%) 3 (3.9%) 3 (3.9%)

Inotuzumab_Ozoga-
micin_1.8_mg/m_^2

79 513 71 (89.9%) 493 
(96.1%)

8 (10.1%) 20 (3.9%)

5.2.4 QRS Analysis
The same statistical analysis was performed based on QRS interval. The point estimates 
and the 90% confidence intervals are presented in Table 16. Due to small number of 
subjects, QRS analysis results from study B1931006 were not reliable. The effect of 
inotuzumab ozogamicin on QRS was either statistically insignificant or clinically small 
for study B1931022 and B1931010.

The outlier analysis results for QRS are presented in Table 17.

Table 16: Analysis Results of QRS and QRS
QRS (ms) ΔQRS (ms)

Study Cycle Day Time N Mean (SD) N Mean SD 90% CI

B1931006 1 2 0 9 87.5 (9.2)

1 10 89.4 (8.6) 9 1.4 5.0 (-1.7, 4.5)

2 2 0 9 90.7 (6.9) 9 3.3 8.0 (-1.7, 8.2)

1 9 90.0 (6.2) 9 2.5 4.3 (-0.1, 5.2)

3 2 0 8 91.7 (7.2) 7 7.0 9.1 (0.3, 13.6)

1 8 91.9 (5.4) 7 6.9 8.7 (0.5, 13.2)

3 8 91.7 (6.9) 7 6.2 7.3 (0.9, 11.5)

4 2 0 8 89.5 (8.1) 7 4.4 6.4 (-0.3, 9.1)

1 8 92.1 (8.4) 7 6.8 8.7 (0.4, 13.1)

Reference ID: 4093882



26

QRS (ms) ΔQRS (ms)

Study Cycle Day Time N Mean (SD) N Mean SD 90% CI

3 8 90.2 (9.1) 7 4.7 5.4 (0.7, 8.6)

EOT 8 94.5 (6.9) 8 9.0 6.4 (4.7, 13.3)

B1931022 1 1 0 91 93.8 (14.6)

1 123 93.1 (13.0) 123 0.1 4.4 (-0.5, 0.8)

2 1 0 68 94.6 (17.0) 68 0.2 7.0 (-1.2, 1.6)

1 89 95.1 (15.9) 89 0.8 7.2 (-0.5, 2.1)

4 1 0 27 95.2 (11.8) 27 0.7 5.9 (-1.2, 2.7)

1 30 94.0 (13.9) 30 -0.9 7.2 (-3.1, 1.3)

EOT 79 92.9 (16.0) 79 0.7 6.9 (-0.6, 2.0)

B1931010 1 1 0 66 90.3 (11.8)

1 67 89.8 (12.1) 67 -0.1 3.6 (-0.8, 0.7)

4 1 0 18 93.9 (18.3) 18 1.8 4.4 (0.0, 3.6)

1 17 96.0 (18.2) 17 3.3 4.0 (1.7, 5.0)

EOT 42 88.1 (9.3) 41 -0.1 5.2 (-1.5, 1.3)

Table 17: Categorical Analysis for QRS

Total N QRS<=110 ms QRS>110 ms

Treatment
Group

Subj. 
#

Obs. 
# Subj. # Obs. # Subj. # Obs. #

 Study B1931006 Baseline 8 8 8 (100%) 8 (100%) 0 (0.0%) 0 (0.0%)

Inotuzumab_Ozog-
amicin + 
Rituximab

10 87 10 (100%) 87 (100%) 0 (0.0%) 0 (0.0%)

 Study B1931022 Baseline 132 132 128 (97.0%) 128 
(97.0%)

4 (3.0%) 4 (3.0%)

Inotuzumab_Ozog-
amicin

137 491 131 (95.6%) 468 
(95.3%)

6 (4.4%) 23 (4.7%)

 Study B1931010 Baseline 66 66 63 (95.5%) 63 (95.5%) 3 (4.5%) 3 (4.5%)

Inotuzumab_Ozog-
amicin Pooled

71 164 67 (94.4%) 156 
(95.1%)

4 (5.6%) 8 (4.9%)

* QRS was not available for study B1931007.
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5.3 CLINICAL PHARMACOLOGY ASSESSMENTS

Prolongation of the QTc interval was noted in multiple studies as described above and a 
relationship between inotuzumab ozogamicin concentration and QTc was observed using 
pooled data from three studies (B1931022, B1931010 and B1931007). The 
concentration-QTc relationship suggests a lesser QTc prolongation compared (median: 
2.7 ms [97.5th percentile: 8.28]) compared to the average maximum effect by time of 12 
to 14.4 ms in studies B1931022, B1931001 and B1931007 and 30.5 in B1931006. The 
observed lesser QTc prolongation could be due to the analysis assuming a direct 
relationship between inotuzumab ozogamicin concentration and QTc, and as noted in the 
summary it is more likely that the observed QTc prolongation is due to delayed effects 
that was not accounting for in this analysis and the collected ECG/PK data does not 
permit further exploration of the contribution of delayed effects.

In addition, we have the following main concerns with the analysis conducted by the 
sponsor:

 Different PK assays where used across the included studies as noted in section 
4.2.6.4:
The sponsor’s mixed effect modeling approach included a second residual term to 
test for assay differences, which was significant. The reviewer performed an 
exploratory C-QT analysis, which did not suggest a significant impact on slope 
for the inclusion of this term. (Reviewer’s analysis: 0.00649 [95% CI, 0.001 to 
0.012 msec per ng/mL; Sponsor’s slope: 0.00695 [95% CI, 0.004 to 0.0014]). 
This does not necessarily suggest that the assay difference is negligible.

 There appear to be an issue with the timing of ECG collection relative to PK 
sample collection, which could have influenced the concentration-QTc analysis.

Figure 4: Difference between ECG and PK sample collection. [Source: PMAR-533, 
Figure 2, Page 34]
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5.4 CLINICAL ASSESSMENTS

5.4.1 Safety assessments
QTc prolongation and cardiac AEs were reported in patients taking inotuzumab 
ozogamicin as summarized below in Sponsor’s Table 50. 

In study 1022, there was 1 patient with Grade 3 Syncope (ID=11311003) and 1 patient 
with Grade 2 Ventricular tachycardia (ID=11281003), neither of which was associated 
with QT interval prolongation.  There was a case of fatal Cardiac arrest (ID=11071004), 
secondary to immediate post-operative intra-abdominal bleeding; no QTc prolongation 
was reported.

In study 1010, there were 2 patients with Syncope (ID=10021026 and 10101001) and 1 
patient with grade 2 convulsion (ID=10101003). None of these AEs were associated with 
QTcF prolongation.

In study 1007, 1 patient had Grade 3 Syncope (ID=000357).  There were 2 patients with 
Syncope in study 1002 (IDs=000108 and 000134).  QTc values were not reported for 
these patients.

5.4.2 ECG assessments
Overall ECG acquisition and interpretation in these studies (B1931007, B1931010, 
B1931022) appears acceptable. It does not appear that ECGs from B1931006 has been 
submitted.

Reference ID: 4093882



29

5.4.3 PR and QRS Interval
Inotuzumab ozogamicin did not affect the PR and QRS intervals.

6 APPENDIX

6.1 HIGHLIGHTS OF CLINICAL PHARMACOLOGY 
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REGULATORY PROJECT MANAGER 
PHYSICIAN LABELING RULE (PLR) FORMAT REVIEW 

OF THE PRESCRIBING INFORMATION

Complete for all new NDAs, BLAs, Efficacy Supplements, and PLR Conversion Labeling Supplements

Application: BLA 761040

Application Type: New BLA 

Drug Name(s)/Dosage Form(s): Besponsa (inotuzumab ozogamicin); Lyophilized  powder

Applicant: Wyeth Pharmaceuticals, Inc., a subsidiary of Pfizer Inc.

Receipt Date: December 20, 2016

Goal Date: August 20, 2017

1. Regulatory History and Applicant’s Main Proposals
This is a new BLA for inotuzumab ozogamicin from Wyeth Inc. a subsidiary of Pfizer Inc. The final 
piece of the rolling submission for BLA 761040 was received on December 20, 2016. The proposed 
indication is for the treatment of relapsed or refractory B-cell precursor acute lymphoblastic leukemia 
(ALL).

The clinical data forming the basis of the submission is pivotal Phase 3 Study B1931022 and 
supportive Phase 1/2 Study B1931010. 

This NME application will be in the PDUFA V “Program” and will be reviewed under a priority 8 
month review clock. This application has both breakthrough and orphan designation for the above 
indication.

2. Review of the Prescribing Information
This review is based on the applicant’s submitted Word format of the prescribing information (PI).  
The applicant’s proposed PI was reviewed in accordance with the labeling format requirements listed 
in the “Selected Requirements of Prescribing Information (SRPI)” checklist (see Section 4 of this 
review).   

3. Conclusions/Recommendations

SRPI format deficiencies were identified in the review of this PI.  For a list of these deficiencies, see 
Section 4 of this review.  

All SRPI format deficiencies of the PI will be conveyed to the applicant.  

4. Selected Requirements of Prescribing Information

Reference ID: 4068160
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The Selected Requirement of Prescribing Information (SRPI) is a 41-item, drop-down checklist of 
important format elements of the prescribing information (PI) based on labeling regulations (21 CFR 
201.56 and 201.57) and guidances.

Highlights
See Appendix for a sample tool illustrating Highlights format. 

HIGHLIGHTS GENERAL FORMAT 

1. Highlights (HL) must be in a minimum of 8-point font and should be in two-column format, with 
½ inch margins on all sides and between columns. 
Comment:      

2. The length of HL must be one-half page or less unless a waiver has been granted in a previous 
submission.  The HL Boxed Warning does not count against the one-half page requirement. 
Instructions to complete this item:  If the length of the HL is one-half page or less, select “YES” 
in the drop-down menu because this item meets the requirement.  However, if HL is longer than 
one-half page, select “NO” unless a waiver has been granted.
Comment:  The applicant has not requested a waiver and the highlights exceed the 1/2 page 
allowed. 

3. A horizontal line must separate:
 HL from the Table of Contents (TOC), and
 TOC from the Full Prescribing Information (FPI). 

Comment:       
4. All headings in HL (from Recent Major Changes to Use in Specific Populations) must be bolded 

and presented in the center of a horizontal line.  (Each horizontal line should extend over the 
entire width of the column.)  The HL headings (from Recent Major Changes to Use in Specific 
Populations) should be in UPPER CASE letters.  See Appendix for HL format.
Comment:       

5. White space should be present before each major heading in HL.  There must be no white space 
between the HL Heading and HL Limitation Statement.  There must be no white space between 
the product title and Initial U.S. Approval.  See Appendix for HL format. 
Comment:       

6. Each summarized statement or topic in HL must reference the section(s) or subsection(s) of the 
Full Prescribing Information (FPI) that contain more detailed information. The preferred format 

is the numerical identifier in parenthesis [e.g., (1.1)] at the end of each summarized statement or 
topic.
Comment:       

7.  Headings in HL must be presented in the following order: 
Heading Required/Optional

 Highlights Heading Required
 Highlights Limitation Statement Required

YES

NO

YES

YES

YES

YES

YES
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 Product Title Required 
 Initial U.S. Approval Required
 Boxed Warning Required if a BOXED WARNING is in the FPI
 Recent Major Changes Required for only certain changes to PI* 
 Indications and Usage Required
 Dosage and Administration Required
 Dosage Forms and Strengths Required
 Contraindications Required (if no contraindications must state “None.”)
 Warnings and Precautions Not required by regulation, but should be present
 Adverse Reactions Required
 Drug Interactions Optional
 Use in Specific Populations Optional
 Patient Counseling Information Statement Required 
 Revision Date Required

* RMC only applies to five labeling sections in the FPI:  BOXED WARNING, INDICATIONS AND USAGE, 
DOSAGE AND ADMINISTRATION, CONTRAINDICATIONS, and WARNINGS AND PRECAUTIONS.

Comment:       

HIGHLIGHTS DETAILS

Highlights Heading
8. At the beginning of HL, the following heading, “HIGHLIGHTS OF PRESCRIBING 

INFORMATION” must be bolded and should appear in all UPPER CASE letters.
Comment:       

Highlights Limitation Statement 
9. The bolded HL Limitation Statement must include the following verbatim statement: “These 

highlights do not include all the information needed to use (insert NAME OF DRUG 
PRODUCT) safely and effectively. See full prescribing information for (insert NAME OF 
DRUG PRODUCT).”  The name of drug product should appear in UPPER CASE letters.
Comment:       

Product Title in Highlights
10. Product title must be bolded.

Comment:       

Initial U.S. Approval in Highlights
11. Initial U.S. Approval must be bolded, and include the verbatim statement “Initial U.S. 

Approval:” followed by the 4-digit year.
Comment:       

Boxed Warning (BW) in Highlights
12. All text in the BW must be bolded.

Comment:       
13. The BW must have a title in UPPER CASE, following the word “WARNING” and other words 

to identify the subject of the warning.  Even if there is more than one warning, the term 
“WARNING” and not “WARNINGS” should be used.  For example: “WARNING: SERIOUS 

YES

YES

YES

YES

N/A

N/A
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INFECTIONS and ACUTE HEPATIC FAILURE”.  If there is more than one warning in the 
BW title, the word “and” in lower case can separate the warnings.  The BW title should be 
centered.
Comment:       

14. The BW must always have the verbatim statement “See full prescribing information for 
complete boxed warning.”  This statement must be placed immediately beneath the BW title, 
and should be centered and appear in italics.
Comment:       

15. The BW must be limited in length to 20 lines. (This includes white space but does not include 
the BW title and the statement “See full prescribing information for complete boxed 
warning.”)  
Comment:       

Recent Major Changes (RMC) in Highlights
16. RMC pertains to only five sections of the FPI:  BOXED WARNING, INDICATIONS AND 

USAGE, DOSAGE AND ADMINISTRATION, CONTRAINDICATIONS, and WARNINGS 
AND PRECAUTIONS.  Labeling sections for RMC must be listed in the same order in HL as 
they appear in the FPI.    
Comment:       

17. The RMC must include the section heading(s) and, if appropriate, subsection heading(s) affected 
by the recent major change, together with each section’s identifying number and date 
(month/year format) on which the change was incorporated in the PI (supplement approval date). 
For example, “Warnings and Precautions, Acute Liver Failure (5.1) --- 8/2015.” 
Comment:       

18. A changed section must be listed under the RMC heading for at least one year after the date of 
the labeling change and must be removed at the first printing subsequent to the one year period. 
(No listing should be one year older than the revision date.)
Comment:       

Dosage Forms and Strengths in Highlights
19. For a product that has more than one dosage form (e.g., capsules, tablets, injection), bulleted 

headings should be used.
Comment:       

Contraindications in Highlights
20. All contraindications listed in the FPI must also be listed in HL.  If there is more than one 

contraindication, each contraindication should be bulleted.  If no contraindications are known, 
must include the word “None.”  
Comment:       

Adverse Reactions in Highlights
21. For drug products other than vaccines, the verbatim bolded statement must be present: “To 

report SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at 

N/A

N/A

N/A

N/A

N/A

N/A

YES

YES
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(insert manufacturer’s U.S. phone number which should be a toll-free number) or FDA at 
1-800-FDA-1088 or www.fda.gov/medwatch.” 
Comment:       

Patient Counseling Information Statement in Highlights
22. The Patient Counseling Information statement must include one of the following three bolded 

verbatim statements that is most applicable:
If a product does not have FDA-approved patient labeling:
 See 17 for PATIENT COUNSELING INFORMATION 

If a product has (or will have) FDA-approved patient labeling:
 See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling 
 See 17 for PATIENT COUNSELING INFORMATION and Medication Guide 
 Comment:       

Revision Date in Highlights
23. The revision date must be at the end of HL, and should be bolded and right justified (e.g., 

“Revised: 8/2015 ”).  
Comment:       

YES

YES

Reference ID: 4068160
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Contents: Table of Contents (TOC)
See Appendix for a sample tool illustrating Table of Contents format.

24. The TOC should be in a two-column format.
Comment:       

25. The following heading must appear at the beginning of the TOC:  “FULL PRESCRIBING 
INFORMATION: CONTENTS.”  This heading should be in all UPPER CASE letters and 
bolded.
Comment:       

26. The same title for the BW that appears in HL and the FPI must also appear at the beginning of 
the TOC in UPPER CASE letters and bolded.
Comment:       

27. In the TOC, all section headings must be bolded and should be in UPPER CASE. 
Comment:       

28. In the TOC, all subsection headings must be indented and not bolded.  The headings should be in 
title case [first letter of all words are capitalized except first letter of prepositions (for, of, to) and  
articles (a, an, the), or conjunctions (or, and)].
Comment:       

29. The section and subsection headings in the TOC must match the section and subsection headings 
in the FPI.
Comment:       

30. If a section or subsection required by regulation [21 CFR 201.56(d)(1)] is omitted from the FPI, 
the numbering in the TOC must not change.  The heading “FULL PRESCRIBING 
INFORMATION: CONTENTS*” must be followed by an asterisk and the following statement 
must appear at the end of the TOC:  “*Sections or subsections omitted from the full prescribing 
information are not listed.”
Comment:       

YES

YES

N/A

YES

YES

YES

YES
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Full Prescribing Information (FPI)
FULL PRESCRIBING INFORMATION:  GENERAL FORMAT

31. The bolded section and subsection headings in the FPI must be named and numbered in 
accordance with 21 CFR 201.56(d)(1) as noted below.  (Section and subsection headings should 
be in UPPER CASE and title case, respectively.)  If a section/subsection required by regulation 
is omitted, the numbering must not change. Additional subsection headings (i.e., those not 
named by regulation) must also be bolded and numbered.  

BOXED WARNING
1  INDICATIONS AND USAGE
2  DOSAGE AND ADMINISTRATION
3  DOSAGE FORMS AND STRENGTHS
4  CONTRAINDICATIONS
5  WARNINGS AND PRECAUTIONS
6  ADVERSE REACTIONS
7  DRUG INTERACTIONS
8  USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
8.2 Lactation (if not required to be in Pregnancy and Lactation Labeling Rule (PLLR) format, use 

“Labor and Delivery”)
8.3 Females and Males of Reproductive Potential (if not required to be in PLLR format, use 

“Nursing Mothers”)
8.4 Pediatric Use
8.5 Geriatric Use

9  DRUG ABUSE AND DEPENDENCE
9.1 Controlled Substance
9.2 Abuse
9.3 Dependence

10  OVERDOSAGE
11  DESCRIPTION
12  CLINICAL PHARMACOLOGY

12.1 Mechanism of Action
12.2 Pharmacodynamics
12.3 Pharmacokinetics
12.4 Microbiology (by guidance)
12.5 Pharmacogenomics (by guidance)

13  NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
13.2 Animal Toxicology and/or Pharmacology

14  CLINICAL STUDIES
15  REFERENCES
16  HOW SUPPLIED/STORAGE AND HANDLING
17  PATIENT COUNSELING INFORMATION

Comment:       
32. The preferred presentation for cross-references in the FPI is the section (not subsection) 

heading followed by the numerical identifier.  The entire cross-reference should be in italics and 
enclosed within brackets.  For example, “[see Warnings and Precautions (5.2)].”  
Comment:       

YES

YES
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33. For each RMC listed in HL, the corresponding new or modified text in the FPI must be marked 
with a vertical line on the left edge.
Comment:       

FULL PRESCRIBING INFORMATION DETAILS

FPI Heading
34. The following heading “FULL PRESCRIBING INFORMATION” must be bolded, must 

appear at the beginning of the FPI, and should be in UPPER CASE.
Comment:       

BOXED WARNING Section in the FPI
35. All text in the BW should be bolded.

Comment:       
36. The BW must have a title in UPPER CASE, following the word “WARNING” and other words 

to identify the subject of the warning.  (Even if there is more than one warning, the term, 
“WARNING” and not “WARNINGS” should be used.)  For example: “WARNING: 
SERIOUS INFECTIONS and ACUTE HEPATIC FAILURE”.  If there is more than one 
warning in the BW title, the word “and” in lower case can separate the warnings.
Comment:       

CONTRAINDICATIONS Section in the FPI
37. If no Contraindications are known, this section must state “None.”

Comment:       
ADVERSE REACTIONS Section in the FPI
38. When clinical trials adverse reactions data are included (typically in the “Clinical Trials 

Experience” subsection), the following verbatim statement (or appropriate modification) should 
precede the presentation of adverse reactions from clinical trials:

“Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.”

Comment:       
39. When postmarketing adverse reaction data are included (typically in the “Postmarketing 

Experience” subsection), the following verbatim statement (or appropriate modification) should 
precede the presentation of adverse reactions:

“The following adverse reactions have been identified during post-approval use of (insert drug         
name).  Because these reactions are reported voluntarily from a population of uncertain size, it is 
not always possible to reliably estimate their frequency or establish a causal relationship to drug 
exposure.”

Comment:       

N/A

YES

N/A

N/A

YES

YES

N/A
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PATIENT COUNSELING INFORMATION Section in the FPI
40. Must reference any FDA-approved patient labeling in Section 17 (PATIENT COUNSELING 

INFORMATION).  The reference statement should appear at the beginning of Section 17 and 
include the type(s) of FDA-approved patient labeling (e.g., Patient Information, Instructions for 
Use, or Medication Guide).  Recommended language for the reference statement should include 
one of the following five verbatim statements that is most applicable:  
 Advise the patient to read the FDA-approved patient labeling (Patient Information). 
 Advise the patient to read the FDA-approved patient labeling (Instructions for Use). 
 Advise the patient to read the FDA-approved patient labeling (Patient Information and 

Instructions for Use). 
 Advise the patient to read the FDA-approved patient labeling (Medication Guide). 
 Advise the patient to read the FDA-approved patient labeling (Medication Guide and 

Instructions for Use).
Comment:      

41. FDA-approved patient labeling (e.g., Patient Information, Instructions for Use, or Medication 
Guide) must not be included as a subsection under Section 17 (PATIENT COUNSELING 
INFORMATION).  All FDA-approved patient labeling must appear at the end of the PI upon 
approval.
Comment:      

N/A

N/A
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