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MEMORANDUM 
REVIEW OF REVISED LABEL AND LABELING

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)

Date of This Memorandum: November 9, 2018

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

Application Type and Number: NDA 211349

Product Name and Strength: Xospata (gilteritinib) tablet, 40 mg

Applicant/Sponsor Name: Astellas

FDA Received Date: October 29, 2018

OSE RCM #: 2018-641-2

DMEPA Safety Evaluator: Casmir Ogbonna, PharmD, MBA, BCPS, BCGP

DMEPA Team Leader: Hina Mehta, PharmD

1 PURPOSE OF MEMORANDUM
Division of Hematology Products (DHP) requested that we review the revised container label for 
Xospata (gilteritinib) tablet (Appendix A) to determine if it is acceptable from a medication error 
perspective. The revisions include a  decrease in the size of the data matrix bar code and 
moving the part number done by Astellas.

2  CONCLUSION
The revised container label for Xospata (gilteritinib) tablet is acceptable from a medication 
error perspective.  We have no further recommendations at this time.
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****Pre-decisional Agency Information**** 
    

Memorandum 
 
Date:  10/22/18 
  
To:  Jennifer Lee, Regulatory Project Manager, DHP 
 
 Virginia Kwitkowski, Associate Director for Labeling, DHP 
 
From:   Rachael Conklin, Regulatory Review Officer 
  Office of Prescription Drug Promotion (OPDP) 
 
CC: Mathilda Fienkeng, Team Leader, OPDP 
 
Subject: OPDP Labeling Comments for XOSPATA® (gilteritinib) tablets, for oral use 
 
NDA:  211349 
 

  
In response to DHP’s consult request dated April 2, 2018, OPDP has reviewed the proposed 
product labeling (PI) and patient package insert (PPI) for the original NDA submission for 
XOSPATA® (gilteritinib) tablets, for oral use (Xospata).   
 
PI and PPI/Medication Guide/IFU: OPDP’s comments on the proposed labeling are based on 
the draft PI emailed to OPDP on October 5, 2018, and are provided below. 
 
A combined OPDP and Division of Medical Policy Programs (DMPP) review was completed, 
and comments on the proposed PPI were sent under separate cover. 

 
Thank you for your consult.  If you have any questions, please contact Rachael Conklin at 240-
402-8189 or rachael.conklin@fda.hhs.gov.  

 
 
 
 
 
 
 
 
 
 
 
 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion  
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PI 
 
Section  Statement from Draft 

(if applicable) 
OPDP Comment

5 WARNINGS AND 
PRECAUTIONS 

  OPDP recommends revising the 
WARNINGS AND PRECAUTIONS 
subsections to include numerical 
estimates of the AR rates, consistent 
with the recommendation made in 
the Labeling Review Tool for “How to 
describe an AR or risk information in 
the WARNINGS AND PRECAUTIONS 
section.”  

5.1 Posterior 
Reversible 
Encephalopathy 
Syndrome 

“There have been rare reports of posterior 
reversible encephalopathy syndrome 
(PRES) with symptoms including seizure 
and altered mental status with XOSPATA.” 

OPDP recommends revising to delete 
the word “rare” which may distance 
the risk from the drug.   
 
E.g., “Posterior reversible 
encephalopathy syndrome (PRES) 
has been reported in patients 
receiving Xospata.  In clinical studies 
[N, (X%)] patients experienced PRES. 
Symptoms include seizure and 
altered mental status…”  

5.2 Prolonged QT 
Interval  

“XOSPATA has been associated with 
prolonged cardiac ventricular 
repolarization (QT interval).” 

Would it be correct to say that 
Xospata can cause prolonged QT 
interval?  If so, OPDP recommends 
revising to state this, as the current 
wording may distance the risk from 
the drug.  
 
E.g., “XOSPTATA can cause 
prolonged cardiac ventricular 
repolarization (QT interval).”  

5.3 Pancreatitis   “There have been rare reports of 
pancreatitis in patients receiving XOSPATA 
in clinical studies.” 

Similar to our comments on section 
5.1, OPDP recommends revising to 
delete the word “rare,” which may 
distance the risk from the drug. 
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Department of Health and Human Services 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

Office of Medical Policy  
 

PATIENT LABELING REVIEW 

 
Date: 

 
October 16, 2018 

 
To: 

 
Ann Farrell, MD 
Director 
Division of Hematology Products (DHP) 

 
Through: 

 
LaShawn Griffiths, MSHS-PH, BSN, RN  
Associate Director for Patient Labeling  
Division of Medical Policy Programs (DMPP) 
 
Barbara Fuller, RN, MSN, CWOCN 
Team Leader, Patient Labeling  
Division of Medical Policy Programs (DMPP) 

 
From: 

 
Susan Redwood, MPH, BSN, RN 
Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 
Rachael Conklin, MSN, RN 
Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

Subject: Review of Patient Labeling:  Patient Package Insert (PPI) 
 

Drug Name (established 
name):   

XOSPATA (gilteritinib) 
 

Dosage Form and 
Route: 

tablets, for oral use 

Application 
Type/Number:  

NDA 211349 

Applicant: Astellas Pharm US, Inc. 
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1 INTRODUCTION 
On March 29, 2018, Astellas Pharma US, Inc., submitted for the Agency’s review an 
original New Drug Application (NDA) 211349 for XOSPATA (gilteritinib) tablets, 
for oral use. The proposed indication for XOSPATA (gilteritinib) tablets is for the 
treatment of adult patients who have relapsed or refractory acute myeloid leukemia 
with a FLT3 mutation.   
This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a 
request by the Division of Hematology Products (DHP) on May 16, 2018 and March 
2, 2018, respectively, for DMPP and OPDP to review the Applicant’s proposed 
Patient Package Insert (PPI) for XOSPATA (gilteritinib) tablets, for oral use.   

 
2 MATERIAL REVIEWED 

• Draft XOSPATA (gilteritinib) tablets PPI received on March 29, 2018, revised by 
the Review Division throughout the review cycle, and received by DMPP and 
OPDP on October 5, 2018.  

• Draft XOSPATA (gilteritinib) tablets Prescribing Information (PI) received on 
March 29, 2018, revised by the Review Division throughout the review cycle, and 
received by DMPP and OPDP on October 5, 2018. 
 

3 REVIEW METHODS 
To enhance patient comprehension, materials should be written at a 6th to 8th grade 
reading level, and have a reading ease score of at least 60%. A reading ease score of 
60% corresponds to an 8th grade reading level.  
Additionally, in 2008 the American Society of Consultant Pharmacists Foundation 
(ASCP) in collaboration with the American Foundation for the Blind (AFB) 
published Guidelines for Prescription Labeling and Consumer Medication 
Information for People with Vision Loss. The ASCP and AFB recommended using 
fonts such as Verdana, Arial or APHont to make medical information more 
accessible for patients with vision loss.   
In our collaborative review of the PPI we:  

• simplified wording and clarified concepts where possible 

• ensured that the PPI is consistent with the Prescribing Information (PI)  

• removed unnecessary or redundant information 

• ensured that the PPI is free of promotional language or suggested revisions to 
ensure that it is free of promotional language 

• ensured that the PPI  meets the criteria as specified in FDA’s Guidance for 
Useful Written Consumer Medication Information (published July 2006) 

 
4 CONCLUSIONS 
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The PPI is acceptable with our recommended changes. 
 
5 RECOMMENDATIONS 

• Please send these comments to the Applicant and copy DMPP and OPDP on the 
correspondence.  

• Our collaborative review of the PPI is appended to this memorandum. Consult 
DMPP and OPDP regarding any additional revisions made to the PI to determine 
if corresponding revisions need to be made to the PPI.   

 Please let us know if you have any questions.  
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Division of Hematology Products (DHP) Labeling Review 

NDA/BLA Number 211349 

Supporting Document Number 0 

Proprietary Name 

(nonproprietary name) 

XOSPATA 

(gilteritinib) 

Receipt Date 03/29/18 

PDUFA Goal Date 

 (Internal Goal Date) 

11/29/18 

Review Classification Priority 

Proposed Indication (or current 
indication if unchanged) 

For the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FLT3 
mutation as detected by an FDA-approved test. 

Dosing Regimen 120 mg orally once-daily 

From Virginia Kwitkowski, MS, ACNP-BC    

Associate Director for Labeling, DHP 

 

Background of Application:    

Documents Reviewed: 

Astellas Pharma US, Inc. has submitted a new molecular entity NDA for XOSPATA (gilteritinib) for the 
treatment of relapsed or refractory AML with a FLT3 mutation as detected by an FDA-approve test.  

In this review, I propose labeling recommendations and edits in the XOSPATA labeling to ensure that the 
prescribing information is a useful communication tool for healthcare providers and uses clear, concise 
language; is based on regulations and guidances; and conveys the essential scientific information 
needed for the safe and effective use of XOSPATA. 

 
The following pages contain the working version of the XOSPATA labeling with my recommended 
edits and comments (identified by “Kwitkowski, Virginia”) and includes comments and edits from 
other review team members.  Given that the scientific review of the labeling is ongoing, my labeling 
recommendations in this review should be considered preliminary and may not represent DHP’s 
final recommendations for the XOSPATA labeling. 
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       DEPARTMENT OF HEALTH AND HUMAN SERVICES
                PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION 
   CENTER FOR DRUG EVALUATION AND RESEARCH
DIVISION OF CARDIOVASCULAR AND RENAL PRODUCTS

                                                                                                                                                                     

Date: September 12, 2018 

From: CDER DCRP QT Interdisciplinary Review Team

Through: Christine Garnett, Pharm.D.
Clinical Analyst
Division of Cardiovascular and Renal Products /CDER

To: Jennifer Lee, RPM
DHP

Subject: QT-IRT Consult to NDA 211349 (SDN 001) 

Note: Any text in the review with a light background should be inferred as copied from the 
sponsor’s document.

This memo is an addendum to a previous review under NDA 211349 in DARRTS dated 
07/06/2018.

In our previous review, we evaluated data from mainly two studies (2215-CL-0101 and 2215-
CL-0301) and provided our assessment of the changes in the mean QTcF over time for the 120 
mg qd dose (2215-CL-0301), categorical analyses for all dose levels and exposure-response 
assessment based on 2215-CL-0301. Based on these data we concluded that the 120 mg qd dose 
was not associated with large mean changes (i.e., 20 ms) in the QTcF interval. This conclusion 
was based on the exposure-response analysis and further supported by central tendency, few 
QTcF outliers (Table 1). Additionally, the results of the in vitro hERG assay was negative. We 
refer the reader to our previous review dated 07/06/2018 under NDA 211439 for additional 
details.

Table 1: QTcF outliers by dose groups based on the safety population.

Gilteritinib QTcF > 500 ms ΔQTcF > 60 ms

< 120 mg 4 (6.2%) 3 (5.4%)

120 mg 4 (1.7%) 17 (7.1%)

> 120 mg 4 (2.9%) 10 (7.8%)

Reference ID: 4319389
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Total 12 (2.7%) 8 (4.8%)

This addendum focuses on study 2215-CL-0101, which includes two dose groups in the dose 
expansion part (120 and 200 mg qd). Figure 1 shows the time-course of gilteritinib concentration 
(top) and change from baseline in heart rate (middle) and QTcF (bottom) for the two dose 
groups. This figure shows a maximum mean change in ΔQTcF that exceeds 10 ms at a few time-
points, however, the change is the same for the two doses.

Figure 1: Time course of drug concentration (top), heart rate (middle) and QTcF (bottom) 
for study 2215-CL-0101. The numbers correspond to the number of patients per visit/time-

point.

Reference ID: 4319389
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Similar, to the data from study 2215-CL-0301, the data from this study shows a concentration-
response relationship for QTcF (Figure 2), which does not appear to be linear. However, as with 
the concentration-QTc analyses presented in our previous review the mean QTcF is not expected 
to exceed 10 ms at the maximum exposure associated with 120 mg qd (587 ng/mL) and 200 mg 
qd (845 ng/mL). Taken altogether, the data from 2215-CL-0301 and 2215-CL-0101 supports an 
absence of large mean increases (i.e., 20 ms) in the QTcF interval for the 120 mg and 200 mg qd 
doses.

Figure 2: Goodness-of-fit plot for QTc

Thank you for requesting our input into the development of this product. We welcome more 
discussion with you now and in the future. Please feel free to contact us via email at 
cderdcrpqt@fda.hhs.gov

Reference ID: 4319389
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MEMORANDUM 
REVIEW OF REVISED LABEL AND LABELING

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)

Date of This Memorandum: August 10, 2018

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

Application Type and Number: NDA 211349

Product Name and Strength: Xospata (gilteritinib) tablet, 40 mg

Applicant/Sponsor Name: Astellas

FDA Received Date: August 9, 2018

OSE RCM #: 2018-641-1

DMEPA Safety Evaluator: Casmir Ogbonna, PharmD, MBA, BCPS, BCGP

DMEPA Team Leader: Hina Mehta, PharmD

1 PURPOSE OF MEMORANDUM
Division of Hematology Products (DHP) requested that we review the revised container label, 
and carton labeling for Xospata (gilteritinib) tablet (Appendix A) to determine if it is acceptable 
from a medication error perspective.  The revisions are in response to recommendations that 
we made during a previous label and labeling review.a 

2  CONCLUSION
The revised container label, and carton labeling for Xospata (gilteritinib) are acceptable from a 
medication error perspective.  We have no further recommendations at this time.

a Ogbonna, C. Label and Labeling Review for Xospata (NDA 211349). Silver Spring (MD): FDA, CDER, OSE, DMEPA 
(US); 2018 JUL 24. RCM No.: 2018-641.

Reference ID: 4305253
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Page 2    Clinical Inspection Summary NDA 211349 (gilteritinib)

2. BACKGROUND

Gilteritinib (ASP2215) is a new chemical entity that has an inhibitory effect on tyrosine kinase receptor 
ligands (TKs), mainly FMS-like tyrosine kinase (FLT3-tyrosine kinase), AXL-tyrosine kinase, and 
anaplastic lymphoma kinase (ALK) TK sub-families.  Gilteritinib’s effect on FLT3-TK inhibitor is being 
proposed for the treatment of relapsed/refractory acute myeloid leukemia with the FMS-like tyrosine kinase 
mutation.

FMS-like tyrosine kinase (FLT3) is a member of the class III receptor tyrosine kinase (TK) family that is 
normally expressed on the surface of hematopoietic progenitor cells. FLT3 and its ligand play an important 
role in proliferation, survival and differentiation of multipotent stem cells. FLT3 is overexpressed in most 
AML cases. Patients with FLT3-ITD (FMS-like tyrosine kinase with internal tandem duplication) mutation 
show poor prognosis in clinical studies, with a higher relapse rate, a shorter duration of remission from 
initial therapy (6 months), as well as reduced disease-free survival than for those without FLT3-ITD 
mutations. 

Study 2215-CL-0101:
Study 2215-CL-0101 is an ongoing study conducted at 27 sites in the US, Germany and Italy.

Study 2215-CL-0101 is a Phase 1 to Phase 2 open-label, dose escalation, first-in-human study in patients 
with relapsed or refractory AML, with concomitant expansion cohort for multiple doses. Patients with 
AML who relapsed after or were refractory to induction or salvage treatment were selected for this study.  
Patients were assigned in Cohort 1 or randomized in Cohort 2 to one of the open dose levels as defined in 
the statistical methodology section of the protocol.  At least 10 patients with FLT3 mutations (ITD or 
activating point mutations) were to be enrolled to each expanded dose level (including the patients in 
Cohort 2).  Dose levels at and above 120 mg were further expanded (when found to be tolerable in Cohort 
1) based on the efficacy results observed in escalation and expansion cohorts as described in the statistical 
section of the protocol.  

The primary objectives of the study were to assess the safety and tolerability, including determination of 
the maximum tolerated dose (MTD) of oral gilteritinib in patients with relapsed or treatment-refractory 
acute myeloid leukemia (AML) and to determine the pharmacokinetic parameters of gilteritinib.

Complete remission (CR) rate, composite complete remission rate, overall response rate, duration of 
confirmed response, disease-free survival (DFS), event free survival (EFS), and overall survival (OS) 
formed the descriptive efficacy components for Study 0101.

Two hundred sixty five (265) subjects were randomized to treatment: 25 were allocated to treatment for the 
dose escalation phase and an additional 240 randomized to the dose expansion phase.  Two hundred and 
fifty-two unique patients received at least 1 dose of study drug and were included in the Safety Analysis 
Set (SAF). Three subjects were subsequently excluded from the Full Analysis Set due to GCP compliance 
issues at Site #49002.

The first subject was enrolled on October 9, 2013.  The data cut-off for primary analysis was Aug 4, 2017. 
The study is ongoing for these 265 study subjects.

Reference ID: 4299044
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According to the Sponsor, the observed composite CR at end of treatment for the FLT3 mutation positive 
in initial dose groups of 80 mg or greater was 41.4%, with an additional 10.6% of patients achieving Partial 
Remission (PR).  Median duration of response for these patients was 147 days, median OS was 218.0 days, 
with survival probabilities of 56.3% at 26 weeks and 25.4% at 1 year.  Response rates in FLT3-mutation-
negative patients were low.  The most frequent adverse events (10% or more) in any dose group were 
febrile neutropenia (39.7% [100/252]), diarrhea (38.1% [96/252]) and anemia (34.9% [88/252]).

Study 2215-CL-0301:

Study 2215-CL-0301 is a Phase 3, open-label, multicenter, randomized study to compare the efficacy and 
safety of gilteritinib therapy to salvage chemotherapy in FLT3-mutated AML patients who are refractory to 
or have relapsed after first-line AML therapy.  The primary objectives of this study are to determine the 
clinical benefit of gilteritinib therapy in patients with FMS-like tyrosine kinase (FLT3)-mutated acute 
myeloid leukemia (AML) who are refractory to or have relapsed after first-line AML therapy as shown 
with overall survival (OS) compared to salvage chemotherapy and to determine the efficacy of gilteritinib 
therapy as assessed by the rate of complete remission and complete remission with partial hematological 
recovery (CR/CRh) in patients with FLT3-mutated AML who are refractory to or have relapsed after first-
line AML therapy (this coprimary objective was only assessed in the first interim analysis).
  
As of the first interim analysis data cutoff date of 04 Aug 2017, patients had been enrolled at 83 sites in a 
total of 14 countries including North America, Europe, Asia and the rest of the world.  A total of 371 study 
patients enrolled.  The randomization was in a 2:1 ratio to receive gilteritinib or salvage chemotherapy. 
Following randomization, 169 of those patients were randomized to gilteritinib and included in the 
Intention to Treatment Set (ITT).  Of those, 168 planned patients received at least 1 dose of gilteritinib and 
were included in the Safety Analysis Set (SAF).  Patients who were randomized to receive salvage 
chemotherapy were not included in this interim analysis.  Study 301 had 225 patients randomized, 
including the 169 on the gilteritinib arm, and 86 subjects randomized to chemotherapy.

The first subject (First Dose) was administered on October 20, 2015. The data cutoff date was August 4, 
2017.  The study is ongoing.

Efficacy was assessed by evaluation of the various endpoints in the sponsor’s first interim analysis.  Per 
DHP, the most important primary endpoints of interest were the CR/CRh (co-primary endpoint) [defined as 
complete remission (CR) and complete remission with partial hematological recovery (CRh)]. 
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3. RESULTS (by site): 
Name of Clinical 
Investigator/Sponsor
Address

Protocol #/
Site #/# Subjects 
Enrolled 

Inspection 
Dates

Classification

Maria Baer, MD
University of Maryland
Greenebaum Cancer Center
22 South Green Street
Baltimore, MD 21201

Study 2215-CL-0101
Site 10012

15 total

Study: 2215-CL-0301 
Site 10005

11 randomized; 6 treated 
with study drug prior to 
interim cut-off date

May 14 to 17, 
2018  

NAI

Ellen Ritchie, MD
Weill Cornell Medical College
525 E 68th Street
New York, NY 10065

Study 2215-CL-0101
Site 10019

30 total

Study 2215-CL-0301
Site 10013

5 randomized; 3 treated 
with study drug

May 14 to 17, 
2018

NAI

Alexander Perl, MD
University of Pennsylvania 
Abramson CCC
3400 Civic Boulevard
Philadelphia, PA 19104

Study 2215-CL-0101
Site 10004

35 total 

Study 2215-CL-0301
Site 10010

12 randomized; all 
twelve received study 
drug (ASP2215

May 14 to 18, 
2018

VAI

Astellas Pharma Global 
Development, Inc. 
1 Astellas Way
Northbrook, IL 60062

Study 2215-CL-0101 

Study 2215-CL-0301 

June 18 to 22, 
2018

*NAI

Key to Compliance Classifications
NAI = No deviation from regulations. 
VAI = Deviation(s) from regulations. 
OAI = Significant deviations from regulations.  Data are 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.
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Clinical Investigator 

1. Maria Baer, MD

For Study 2215-CL-0101, a total of 22 subjects were screened, 15 subjects were randomized, and 
14 subjects received study treatment. All fourteen subjects discontinued from the study (five 
subjects due to progressive disease, four subjects died, one subject discontinued due to lack of 
efficacy, three due to adverse events, and one subject due to other reasons). One subject remains 
active in the study. 

For Study 2215-CL-0301, a total of 18 subjects were screened and 11 subjects enrolled, six 
subjects received the study drug, two subjects received salvage chemotherapy, and three subjects 
were enrolled after the interim data cutoff for this submission.  Seven subjects discontinued (two 
had disease relapse, one subject was due to lack of efficacy, three due to other reasons, and one 
subject died). Four subjects were still participating prior to date cut-off.

Paper and electronic source records were assessed during the inspection. Screening and enrollment 
logs, case report forms, adverse events, pharmacy records, study drug accountability logs, study 
monitoring visits, training records, financial disclosure documents, and correspondence were 
reviewed. Informed consent documents and sponsor-generated correspondence were also 
inspected. 

Source documents for the 14 randomized and treated subjects in Study 2215-CL-0101, and for all 
11 enrolled subjects in Study 2215-CL-0301, were verified against the case report forms and NDA 
subject line listings.  Source documents for the raw data used to assess the primary study endpoint 
were verifiable at the study site.  There were no limitations during conduct of the clinical site 
inspection.  

In general, this clinical site appeared to be in compliance with Good Clinical Practice.  A Form 
FDA 483 (Inspectional Observations) was not issued at the end of the inspection.

2. Ellen Ritchie, M.D. 

For Study 2215-CL-0101, a total of 44 subjects were screened and 30 subjects were enrolled. One 
subject completed the study.   Reasons for subjects not completing the study for the other 29 
enrolled subjects included the following reasons: 12 subjects for lack of efficacy; 3 subjects due to 
adverse events; four subjects withdrew from study; five subjects had disease progression; two 
subjects died; one subject was placed under compassionate drug use; one subject pursued alternate 
therapy, and one subject underwent hematopoietic stem cell transplantation. 

For Study 2215-CL-0301, a total of eight subjects were screened and five subjects enrolled.  Three 
subjects completed the treatment phase of the study.  The study is ongoing for the remainder of the 
study subjects. 
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The inspection evaluated the following documents: source records, screening and enrollment logs, 
source documents, case report forms, study drug accountability logs, study monitoring visits, and 
correspondence. Informed consent documents, IRB correspondence, and sponsor-generated 
correspondence were also inspected. 

Source documents for 30 enrolled subjects in Study 2215-CL-0101and for six enrolled subjects in 
Study 2215-CL-0301, whose records were reviewed, were verified against the case report forms 
and NDA subject line listings.  Source documents for the raw data used to assess the primary study 
endpoint were verifiable at the study site.  There were no limitations during conduct of the clinical 
site inspection.  

In general, this clinical site appeared to be in compliance with Good Clinical Practice.  A Form 
FDA 483 (Inspectional Observations) was not issued at the end of the inspection.

3. Alexander Perl, M.D. 
For Study 2215-CL-0101 (Phase 1-2 doses escalation study), a total of 44 subjects were screened, 
and 35 subjects were enrolled (with 2 of the subjects being re-enrolled).  The study is ongoing.  

For Study 2215-CL-0301 (Phase 3 randomized study), a total of 28 subjects were screened, and 23 
subjects were enrolled (16 screened and 12 enrolled prior to interim data cutoff for this 
submission).  The study is ongoing. 

Source records, screening and enrollment logs, case report forms, study drug accountability logs, 
study monitoring visits, and correspondence documents were reviewed. Informed consent 
documents and sponsor-generated correspondence were also inspected. 

Source documents for ten subjects in Study 2215-CL-0101 and for five subjects in Study 2215-CL-
0301, whose records were reviewed comprehensively, were verified against the case report forms 
and NDA subject line listings.  Additionally, for both studies, all informed consent form 
documents and SAEs reported to the sponsor were audited. Source documents for the raw data 
used to assess the primary study endpoint were verifiable at the study site.  There were no 
limitations during conduct of the clinical site inspection.  

In general, this clinical site appeared to be in compliance with Good Clinical Practice.  However, 
at the end of the inspection, a FDA Form 483 (List of Inspectional Observations) was issued, for 
not conducting the study according to the investigational plan. Specifically, SAE reporting to 
sponsor was delayed, and reported later than 24 hours from the date of event awareness. Most of 
the SAEs that were reported late were related to usual medical events in an immunosuppressed 
patient population, such as infection and febrile neutropenia. These SAEs were ultimately reported 
and captured in the NDA. The list of 483 observations and events were shared and discussed with 
DHP.   Dr. Perl responded to the inspection findings adequately in a letter dated May 18, 2018.  

Despite this instances of delayed SAE reporting, the study was otherwise conducted in accordance 
with good clinical practice and these observations did not have a substantial clinical impact on the 
integrity of the study data.
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Sponsor
  
Astellas PharmaGlobal Development, Inc. 

Records reviewed included but were not limited to: organizational charts; vendor list; vendor 
oversight plans; transfer of obligations; investigator agreements; financial disclosures; monitoring 
plans; monitoring reports; safety reports; adverse events; protocol deviations; and standard 
operating procedures.  For Study 101, two clinical site monitoring files were reviewed (Drs. 
Baldus and Dr. Perl).  For Study 301, Dr. Perl’s clinical site monitoring files were reviewed. 

Monitoring reports indicated that the sites received adequate periodic monitoring and the sponsor 
maintained adequate oversight of study conduct.  There was no under-reporting of serious adverse 
events by sponsor. In general, this sponsor appeared to be in compliance with Good Clinical 
Practice. No Form FDA 483 was issued.

{See appended electronic signature page}

Anthony Orencia, M.D.
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}
Kassa Ayalew, M.D., M.P.H.
Branch Chief, Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation

      Office of Scientific Investigations
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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: July 24, 2018

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

Application Type and Number: NDA 211349

Product Name and Strength: Xospata (gilteritinib) 40 mg tablet

Product Type: Single Ingredient Product

Rx or OTC: Prescription

Applicant/Sponsor Name: Astellas Pharma. Inc.

FDA Received Date: April 12, 2018, and April 27, 2018

OSE RCM #: 2018-641

DMEPA Safety Evaluator: Casmir Ogbonna, PharmD, MBA, BCPS, BCGP

DMEPA Team Leader: Hina Mehta, PharmD
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1 REASON FOR REVIEW
This review responds to a request from the Division of Hematology Products (DHP) to review 
the Prescribing Information (PI), carton labeling, and container labels for Xospata (gilteritinib) 
40 mg tablet for areas of vulnerability that may lead to medication errors. On April 12, 2018, 
Astellas Pharma. Inc. submitted an original NDA 211349 for Xospata (gilteritinib) 40 mg tablet, a 
FMS-like tyrosine kinase 3 (FLT3) inhibitor indicated for the treatment of adult patients who 
have relapsed or refractory acute myeloid leukemia (AML) with a FLT3 mutation as detected by 
an FDA-approved test.

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

DMEPA evaluated the proposed Prescribing Information (PI), carton and container labeling for 
areas of vulnerability in regards to medication error. We note the statement “Keep in original 
container” in labeling. We reached out to Office of Pharmaceutical Quality (OPQ) for the 
appropriateness of the statement as the product is proposed in a 90-count bottle.  In an email 
communication dated July 3, 2018, OPQ confirmed the statement should be retained in labeling 
however, the product can be re-packaged into unit doses (e.g. in a hospital setting) without any 
issues.   

We identified areas of concern in the PI in addition to the carton and container labeling that 
should be revised to improve the clarity of the information presented. 

We provide recommendations for the Division in Section 4.1 and for the Applicant in Section 
4.2 to address these deficiencies.
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4 CONCLUSION & RECOMMENDATIONS

DMEPA identified areas in the labels and labeling that can be improved to increase readability 
and prominence of important information and promote the safe use of the product. We 
provide recommendations in Section 4.1 for the PI and 4.2 for the carton and container labels 
to address these deficiencies. 

4.1 RECOMMENDATIONS FOR THE DIVISION

A. Highlights of Prescribing Information
1. Dosage and Administration

a. Consider revising the dosage statement to remove the symbol “-“ and 
include important administration information.  Revise “120 mg orally 
once-daily” to “120 mg orally once daily with or without food.”

B. Full Prescribing Information
1. Consider revising reduced dose statement in Section 2.2 to a table format for 

increased clarity.  Revise to: 
Table 1. Recommended Dose Modifications for Grade 3 or greater toxicity

Daily Dose Reduced Dose

120 mg 80 mg

200 mg 120 mg

2. Consider revising information on tablet administration.  Revise to “Do not break, 
crush, or chew XOSPATA tablets.” This will provide adequate clarity to end users 
to prevent errors due to possible chewing of tablets.

3. Add “See USP Controlled Room Temperature” to end of storage information 
sentence in Section 16.2.  In addition, replace “and” with “to” between the 
excursions temperature information for consistency with the rest of the 
information.

 
4.2 RECOMMENDATIONS FOR ASTELLAS PHARMA. INC.

We recommend the following be implemented prior to approval of this NDA 211349: 

A. Carton Labeling and Container Labels
1. The proprietary name XOSPATA is presented in three different colors. We 

recommend revising the name to appear in the same font color to prevent 
confusion. Please refer to 21 CFR 201.10 (a), 21 CFR 202.1(a)(1) and Draft 
Guidance: Container and Carton, April 2013 (line 219-222).

2. As currently presented, the format for the expiration date is not defined. To 
minimize confusion and reduce the risk for deteriorated drug medication errors, 
identify the format you intend to use. We recommend using a format like either: 

       DDMMMYYYY (e.g., 31JAN2013)
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       MMMYYYY (e.g., JAN2013)
       YYYY-MMM-DD (e.g., 2013-JAN-31)

YYYY-MM-DD (e.g., 2013-01-31)
3. Remove the  

4. Revise the storage information, replace “and” with “to” between the excursions 
temperature information for consistency with the rest of the information.  
Revise to “Store at 20°C to 25°C (68°F to 77°F); excursions permitted between 
15°C to 30°C (59°F to 86°F) [See USP Controlled Room Temperature].”   

5. Revise the statement “Do not break or crush tablets” to “Do not break, crush, or 
chew tablets”.  This will provide adequate clarity to end users to prevent errors 
due to possible chewing of tablets.

Reference ID: 4296199
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION

Table 2 presents relevant product information for Xospata received on April 27, 2018 from 
Astellas Pharma Inc.

Table 2. Relevant Product Information for Xospata

Initial Approval Date N/A

Active Ingredient gilteritinib

Indication For the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FLT3 mutation 
as detected by an FDA-approved test

Route of Administration Oral

Dosage Form Tablet

Strength 40 mg

Dose and Frequency 120 mg (three tablets) orally once daily with or without food.

Do not break or crush XOSPATA tablets. Administer XOSPATA 
tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the 
dose as soon as possible on the same day, and return to the 
normal schedule the following day.

How Supplied XOSPATA (gilteritinib) 40 mg tablets are supplied as light yellow, 
round-shaped film-coated tablets debossed with the Astellas 
logo and ‘235’ on the same side. XOSPATA tablets are available 
in the following package size:

 Bottles of 90 tablets (NDC 0469-1425-90)

Storage Store XOSPATA tablets at 20ºC to 25ºC (68°F to 77°F); excursions 
permitted between 15ºC and 30ºC (59°F to 86°F). Keep in 
original container.

Reference ID: 4296199
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APPENDIX B. PREVIOUS DMEPA REVIEWS

On June 15, 2018, we searched DMEPA’s previous reviews using the terms, Xospata. Our search 
identified no previous reviews 
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APPENDIX G. LABELS AND LABELING 
G.1 List of Labels and Labeling Reviewed

Using the principles of human factors and Failure Mode and Effects Analysis,a along with 
postmarket medication error data, we reviewed the following Xospata labels and labeling 
submitted by Astellas Pharma Inc.

 Container label received on April 12, 2018
 Carton labeling received on April 12, 2018
 Prescribing Information (Image not shown) received on April 12, 2018, and April 27, 

2018
\\cdsesub1\evsprod\nda211349\0002\m1\us\1-14-1-3-gilteritinib-tab-plr4-uspi-
clean.doc

G.2 Label and Labeling Images

a Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
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Interdisciplinary Review Team for QT Studies Consultation: 
QT Study Review

IND or NDA 211349

Brand Name Xospate™

Generic Name Gilteritinib (ASP2215)

Sponsor Astellas Pharma US, Inc.

Indication Treatment of Acute Myeloid Leukemia

Dosage Form Tablet

Drug Class FLT3 inhibitors

Therapeutic Dosing Regimen 120 mg qd 

Duration of Therapeutic Use Chronic

Maximum Tolerated Dose 300 mg qd

Submission Number and Date 001 / 3/29/2018

Review Division DHP

Note: Any text in the review with a light background should be inferred as copied from 
the sponsor’s document.

1 SUMMARY
No large QTc prolongation effect (i.e., > 20 ms) of gilteritinib (120 mg qd – therapeutic 
dose) was observed.

The effect of gilteritinib was evaluated in a phase 1/2 open-label dose escalation study 
(001), phase 1 open-label dose escalation and an open-label phase 3 study. The phase 3 
study included two treatment arms: 120 mg qd (therapeutic dose proposed) and salvage 
chemotherapy. The data from the phase 3 study was analyzed using exposure-response 
analysis, which did not suggest that gilteritinib is associated with a large mean increase in 
the QTc interval (section 5.3). The findings of this analysis are further supported by the 
available nonclinical information (hERG assay) (section 3.3), and the by-time central 
tendency analysis (section 5.2.1.1). Additionally, only few QTc outliers (>500 and 
change from baseline > 60 ms) were observed (7/447 patients). In most of the cases, the 
QTc prolongation observed was at one or two time-points or at the last visits after having 
received gilteritinib for multiple cycles. 

2 PROPOSED LABEL
The QT-IRT is not proposing any edits to the W&P; however, we are proposing edits to 
section 12.2 to make the label more consistent with other oncology product was not 
associated with large mean increases in the QTc interval. Please note, that this is a 
suggestion only and that we defer final labeling decisions to the Division.
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single doses of 10 mg, 20 mg, or 40 mg of gilteritinib. No serious cardiac safety events 
were reported in any of these subjects.

Of the 241 R/R AML patients administered 120 mg gilteritinib once daily, 1.7% (4/240) 
had a maximum post baseline QTcF interval > 500 msec and approximately 7.1% 
(17/240) had a > 60 msec change in their maximum QTc relative to baseline. In the 
gilteritinib 120 mg group, 14.5% of patients experienced TEAEs of special safety interest 
within the category of arrhythmia due to QT prolongation. The most common TEAEs in 
this category were QT prolongation (8.7%) and syncope (4.1%). In the gilteritinib 120 
mg group, 57.7% (139/241) of patients had an abnormal baseline ECG and 78.3% 
(188/240) of patients had an abnormal postbaseline ECG. The following ECG 
abnormalities had higher postbaseline incidences compared with baseline: sinus 
tachycardia (35.4% [85/240] vs 16.6% [40/241]), T-wave flat (27.1% [65/240] vs 11.6% 
[28/241]), atrial premature complexes (22.9% [55/240] vs 7.5% [18/241]), ventricular 
premature complexes (22.9% [55/240] vs 9.1% [22/241]), other (12.5% [30/240] vs 1.2% 
[3/241]) and prolonged QT interval (11.3% [27/240] vs 0.8% [2/241]).

Cardiac arrest, loss of consciousness, ventricular fibrillation and ventricular tachycardia 
were experienced by ≤ 3/241 (1.2%) of patients and no patients in the gilteritinib 120 mg 
group experienced sudden death or ventricular arrhythmia.

In all patients who received at least 1 dose gilteritinib (n = 444), 7.4% (33/444) of 
patients experienced the TEAE of QT prolongation, 5.2% (23/444) of patients 
experienced syncope, 1.1% (5/444) of patients experienced cardiac arrest and 0.5% 
(2/444) of patients experienced loss of consciousness. Sudden death, ventricular 
arrhythmia, ventricular fibrillation and ventricular tachycardia were experienced by 0.2% 
(1/444) of patients in each TEAE category. Of the 33 patients who experienced the TEAE 
of QT prolongation, 11 patients had Grade 1 events, 11 patients had Grade 2 events and 
11 patients had Grade 3 events. Twenty-six of the 33 patients who experienced QT 
prolongation, had events that were considered drug-related.

3.5 CLINICAL PHARMACOLOGY

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

4 SPONSOR’S SUBMISSION

4.1 OVERVIEW

The QT-IRT has previously the sponsor’s proposed plan for characterization of the 
effects of gilteritinib on the QTc interval under IND 117548 (DARRTS 05/17/2017).  
The QT-IRT generally agreed with the plan, because the description of the studies 
included in the analysis appeared adequate to exclude large mean increases in the QTc 
interval (i.e. 20 ms), which is acceptable for the indication sought.

The sponsor has submitted a concentration-QTc analysis based on data from three 
studies: 101 (dose escalation study in patients with relapsed or refractory acute myeloid 
leukemia), 102 (dose escalation study in patients with relapsed or refractory acute 
myeloid leukemia) and 301 (phase3 Open-Label, Multicenter, Randomized Study of 
ASP2215 versus Salvage Chemotherapy in Patients with Relapsed or Refractory Acute 
Myeloid Leukemia with FLT3 Mutation). An overview of the studies is provided in Table 
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1 below, including ECG/PK collection schedule. Additional, the sponsor has also 
submitted the concentration-study report, including electronic datasets (by study as well) 
and waveforms to the ECG warehouse.

Table 1: Overview of studies included in the sponsor’s concentration-QTc analysis
2215-CL-0101
(US Phase1/2)

2215-CL-0102
(Japanese Phase1)

2215-CL-0301
(Phase3)

Study Title A Phase 1/2 Open-Label, Dose 
Escalation Study Investigating 
the Safety, Tolerability, 
Pharmacokinetics, and 
Pharmacodynamics of 
ASP2215 in Patients with 
Relapsed or Refractory Acute 
Myeloid Leukemia [Report, 
Protocol]

A Phase 1 Open-Label, Dose 
Escalation Study 
Investigating the Safety, 
Tolerability, 
Pharmacokinetics, and 
Pharmacodynamics of 
ASP2215 in Japanese 
Patients with Relapsed or 
Refractory Acute Myeloid 
Leukemia [Report, Protocol]

A Phase3 Open-Label, 
Multicenter, Randomized 
Study of ASP2215 versus 
Salvage Chemotherapy in 
Patients with Relapsed or 
Refractory Acute Myeloid 
Leukemia with FLT3 
Mutation [Report, Protocol]

Study 
Objective

Assess the safety and 
tolerability, including 
determination of the MTD of 
oral gilteritinib in patients with 
relapsed or treatment-refractory 
AML

Determine the 
pharmacokinetic parameters of 
i t

To determine the safety 
and tolerability of 
ASP2215
To determine the maximum 
tolerated dose based on onset 
of dose limiting toxicity 
and/or determine the 
recommended dose of 

To determine the clinical 
benefit of ASP2215 therapy 
in patients with FLT3-
mutated AML who are 
refractory to or have relapsed 
after first-line AML therapy 
as shown with OS compared 
to salvage chemotherapy

Study Period 4Q 2013 ~ On-going 1Q 2014 ~ 1Q 2017 2Q 2015 ~ On-going
Data Cutoff 

Date
04 Aug 2017 Study completed (DL:17 

Jan 2017)
04 Aug 2017

Dose 20, 40, 80, 120, 200, 300, 450,
600 mg (15 to 265 patients per 
dose cohort). The two dose 
cohorts with most patients:
- 120 mg (therapeutic dose): 

3 / 70 
(escalation/expansion)

- 200 mg: 4/ 106 
(escalation/expansion)

Additionally, some of the cohorts 
included a DDI assessment 
(voriconazole, midalozam and 
MATE1-substrate).

20, 40, 80, 120, 200, 300 mg (1 
to 9 patients per cohort) – 120 mg 
is the therapeutic dose.

120 mg (169 patients 
randomized to the therapeutic 
dose 120 mg) 

Gilteritinib 
Dosing

Single dose on Cycle 1 Day −2 
Once daily multiple dose for 28 
days during each Cycle

Single dose on Cycle 1 Day 
−2 Once daily multiple dose 
for 28 days during each Cycle

Once daily multiple dose for 
28 days during each Cycle

ECG Cycle 1 Day 15: Predose and 2 
h post-dose

Cycle 1 Days 8 and 22: 
Predose

Cycle x2+ Day 1: Predose

Cycle 1, Days -2 and 28: 
Predose, 2, 4, 6 and 24 h post-
dose

Cycle 1, Days 8, 15 and 22: 
predose

Cycle 2+, Day 1: Predose

Cycle 1, Days 1, 8 and 15: 
Predose

Cycle 2+, Day 1: Predose
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PK Cycle 1 Days 1, 8, 15, 22: 
Predose and 2 h [day 15 only]

Cycle 2+, Day 1: Predose

Cycle 1, Days -2 and 28: 
Predose, 0.5, 1, 2, 4, 6, 10, 24 
and 34 h post-dose

Cycle 1, Day 1: 48 h

Cycle 1, Days 8, 15 and 22: 
predose

Cycle 1, Day 1, 8, 15: 
Predose

Cycle 2+, Day 1: Predose

Source: Based on Concentration QT- Report and individual study protocols and reports.

4.2 SPONSOR’S RESULTS

4.2.1.1 Study Subjects
2215-CL-0101: 
A total of 250 patients were enrolled in 2215-CL-0101 study. The pairs between safety 
data and time-matched ASP2215 concentration data were subjected to the analysis. Re-
enrolled patients and patients who were treated in suspected GCP deviated site were also 
included in the analysis.

2215-CL-0102:
A total of 24 subjects enrolled. The Pharmacokinetic Analysis Set (PKAS) consisted of 
all patients who received the study drug, from whom samples for drug concentration 
measurement were collected for at least one post-treatment time point and from whom 
drug concentration data were available.

2215-CL-0301:
The patients enrolled in ASP2215 treatment group were subjected to the analysis. The 
pairs between safety data and time-matched ASP2215 concentration data were subjected 
to the analysis.

The number of patients and the observations used in the analysis were described in Table

Table 2: Number of Patients and Observations
Clinical study Number of 

Patients
Number of observations (pair of ECG/ laboratory 
data and ASP2215 concentration)

2215-CL-0101 251 1885
2215-CL-0102 24 159
2215-CL-0301 59 239

Total 334 2283
Source: Based on Table 2 in Concentration-QTc report

Reviewer’s Comment: Of note, the concentration-QTc analysis conducted by the sponsor 
is based on partial data from study 301 (59/168 patients).

4.2.1.2 Statistical Analyses

4.2.1.2.1 Categorical Analysis
The concentration-QTc report did not include a categorical analysis. Below is the 
categorical analysis from the summary of clinical safety. Please note, that this analysis is 
based on the safety population and not the datasets used for the concentration-QTc 
analysis.
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Table 3: Categorical QTc analysis

Source: Summary of Clinical Safety, Table 32

4.2.1.3 Safety Analysis
The concentration-QTc report did not include a safety analysis. Below is the summary of 
safety from the summary of clinical safety. Similarly, to the categorical analysis above, 
this is based on the combined safety population.

Table 4: Adverse Events under Torsade/QT prolongation SMQ – Integrated R/R 
AML Safety Population

Source: Summary of Clinical Safety, Table 21

4.2.1.4 Clinical Pharmacology

4.2.1.4.1 Exposure-Response Analysis
The sponsor conducted concentration-QTc analysis using the pooled data from the three 
studies above. The analysis included five different base models (null model, linear model 
with IIV on intercept, linear model with IIV on intercept/slope – unstructured, linear 
model with IIV on intercept/slope – diagonal, quadratic model and emax model with IIV 
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on intercept/emax). The lowest AIC was obtained for the emax model, which was then 
selected as the final model.

Figure 1: Regression of dQTcF intervals and concentration – emax model

Source: Concentration QT- Report Figure 10
Additional covariate analysis was also conducted by the sponsor to explore the impact of 
baseline QTc, use of CYP3A4 inhibitor and ethnicity (Japanese or Non-Japanese). Only 
baseline QTc was observed to improve the fit, when incorporated as an effect on emax. 
However, the model without baseline was used for the final predictions, which are shown 
below and includes predictions from the linear and quadratic model.

Table 5: Predicted ΔQTcF for final model (emax) and two candidate models 

 Summary statistic Final model
Mean (UCL)

Linear model
Mean (UCL)

Quadratic model
Mean (UCL)

Median 282 ng/mL 5.50 (6.98) 5.30 (6.74) 5.27 (6.70)

Geometric mean 
346 ng/mL

6.04 (7.60) 5.62 (7.08) 5.79 (7.25)

Arithmetic mean 
374.2 ng/mL

6.26 (7.86) 5.76 (7.24) 6.02 (7.49)

Source: Concentration QT- Report Tables 18-20
Reviewer’s Analysis:  The reviewer conducted an independent analysis using the 
complete dataset from study 301 and reached a similar conclusion to that of the sponsor 
(see section 5.3).
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5 REVIEWERS’ ASSESSMENT
The reviewer’s assessment is based on the individual study data sets due to the 
discrepancy between the data set used for the sponsor’s concentration-QTc analysis.

5.1 EVALUATION OF THE QT/RR CORRECTION METHOD
The sponsor used QTcF for the primary analysis, which is acceptable as no significant
increases or decreases in heart rate were observed (see Section 5.3).

5.2 STATISTICAL ASSESSMENTS

5.2.1 QTc Analysis

5.2.1.1 Central tendency analysis
The primary endpoint is the change from baseline in QTcF (QTcF) and the target dose 
is 120 mg from Study 2215-CL-0301. Table 6 present the summary statistics (n, mean 
and standard deviation) and the 90% confidence interval for mean changes of gilteritinib 
by cycle and day where sample size greater than 20. The largest upper bound of the 2-
side 90% CI for the mean change from baseline in QTcF is 17.9 ms at Cycle 9 Day 1. 

Table 6: Analysis Results of QTcF for Gilteritinib 120 mg 
 by Cycle and Day (Study 2215-CL-0301)

Visit
Cycle & Day

N
(169) Mean Std Dev 90% CI for Mean

C1D15 158 6.2 20.4 (3.5, 8.9)

C1D8 162 2.5 17.0 (0.3, 4.7)

C2D1 148 5.9 20.1 (3.2, 8.7)

C3D1 116 7.7 21.1 (4.5, 10.9)

C4D1 84 4.6 21.5 (0.7, 8.5)

C5D1 65 0.8 18.8 (-3.1, 4.7)

C6D1 52 3.4 23.4 (-2.0, 8.8)

C7D1 42 3.9 20.7 (-1.5, 9.3)

C8D1 31 9.8 25.0 (2.2, 17.5)

C9D1 20 8.2 25.2 (-1.6, 17.9)
Note: This dataset “qtpk.xpt” is used in the analysis.  Only visit cycles and 
days with at least 20 subjects were presented.

5.2.2 Categorical Analysis
For categorical analysis, we focus the data pooled from Studies 2215-CL-0101, 2215-CL-
0102 and 2215-CL-0301 and dose-pooled <120 mg, 120 mg and >200 mg. 

Table 7 shows the number of subjects by study and dose-pooled group combinations 
from the sponsor. However, these numbers are slightly different those obtained by this 
reviewer (see Table 8). 
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Table 7: Sponsor’s Number of Subjects by Study and Dose-Pooled Group
GilteritinibStudy

< 120 mg 120 mg > 120 mg Total 2215-CL-0301
2215-CL-0101† 57 69 126 252 0
2215-CL-0102† 9 4 11 24 0
2215-CL-0301 0 168 0 168 168
Total 66 241 137 444 168

†For patients with dose adjustments, dose groups were based on the initial dose.

Source: Summary of Clinical Safety, Table 3

Table 8: Reviewer’s Number of Subjects by Study and Dose-Pooled Group
GilteritinibStudy

< 120 mg 120 mg > 120 mg Total 2215-CL-0301
2215-CL-0101 56 71 129 256 0
2215-CL-0102 9 4 11 24 0
2215-CL-0301 0 167 0 167 167

Total 65 242 140 447 167
Note: This dataset “adeg.xpt” is used in the analysis

5.2.2.1 QTcF Categorical Analysis
Table 9 lists the number of subjects whose QTcF values are ≤ 450 ms, between 450 ms 
and 480 ms, between 480 ms and 500 ms, and >500 ms.

The number of subjects with QTcF>500 ms are summarized below:
 No subject had a QTcF >500 ms at baseline in all studies.
 A total of 12 (2.7%) subjects from 3 studies had a maximum post-baseline QTcF 

>500 ms. These 12 subjects were distributed equally among the 3 dose-pooled 
groups: <120 mg, 120 mg and >120 mg.

 One subject had a maximum post-baseline QTcF >500 ms at 120 mg in study 
2215-CL-0301.

Table 9: Categorical Analysis for QTcF 

Time
Point

Gilteritinib
Total

N
Value<=450 

ms

450 
ms<Value<=480 

ms

480 
ms<Value<=500 

ms Value>500

<120 mg 65 59 (90.8%) 6 (9.2%) 0 (0.0%) 0

120 mg 243 233 (95.9%) 7 (2.9%) 3 (1.2%) 0

>120 mg 141 125 (88.7%) 16 (11.3%) 0 (0.0%) 0

Baseline
n (%)

total 449 417 (92.9%) 29 (6.5%) 3 (0.7%) 0

<120 mg 65 43 (66.2%) 17 (26.2%) 1 (1.5%) 4 (6.2%)Maximum
Post-Baseline 120 mg 242 157 (64.9%) 69 (28.5%) 12 (5.0%) 4 (1.7%)
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Time
Point

Gilteritinib
Total

N
Value<=450 

ms

450 
ms<Value<=480 

ms

480 
ms<Value<=500 

ms Value>500

>120 mg 140 68 (48.6%) 57 (40.7%) 11 (7.9%) 4 (2.9%)n (%)

total 447 268 (60.0%) 143 (32.0%) 24 (5.4%) 12 (2.7%)

2215-CL-0301
n (%)

120 mg 167 119 (71.3%) 41 (24.6%) 6 (3.6%) 1 (0.6%)

Reviewer’s Comments: The reviewer conducted an independent analysis using 
“adeg.xpt” dataset in the safety population pooled from 3 studies and study 301 and 
reached a similar conclusion to that of the sponsor (see section 4.2.1.2).
Table 10 lists the number of subjects’ changes from baseline ΔQTc ≤30 ms, between 30 
and 60 ms, and >60 ms. 

The number of subjects with ΔQTcF>60 ms are summarized below:
 A total of 30 (7.1%) subjects from 3 studies had a maximum post-baseline ΔQTcF 

>60 ms whereas sponsor’s 31 (7.0%). 
 Eight subjects had a maximum post-baseline ΔQTcF >60 ms at 120 mg in study 

2215-CL-0301

Table 10: Categorical Analysis of ΔQTcF 

Time Point
Gilteritinib

Total 
N

Value<=30 
ms

30 
ms<Value<=60 

ms Value>60 ms

<120 mg 56 37 (66.1%) 16 (28.6%) 3 (5.4%)

120 mg 238 165 (69.3%) 56 (23.5%) 17 (7.1%)

>120 mg 129 74 (57.4%) 45 (34.9%) 10 (7.8%)

Maximum
Post-Baseline

n (%)

Total 423 276 (65.2%) 117 (27.7%) 30 (7.1%)

2215-CL-0301
n (%)

120 mg 167 126 (75.4%) 33 (19.8%) 8 (4.8%)

Reviewer’s Comments:  Our ΔQTcF >60 ms occurred in 30 cases versus 31 cases in the 
sponsor’s analysis. The differences are due to dose-pooled <120 mg (3 cases versus 4 
cases in the sponsor’s ΔQTcF >60 ms) of the total number of subjects (n=56 versus 
sponsor’s n=57).

5.2.2.2 HR Categorical Analysis
Table 11 lists the number of subjects whose HR values are ≤ 100 bpm and >100 bpm.  
Seventy-seven had a HR>100 bpm at baseline in all studies.  One hundred and fifty-three 
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subjects from 3 studies had a maximum post-baseline HR>100 bpm. Thirty-nine subjects 
had a maximum post-baseline HR>100 bpm in study 2215-CL-0301.

Table 11: Categorical Analysis of HR

Gilteritinib
Total

N HR <= 100 bpm HR >100 bpm
<120 mg 65 48 (73.8%) 17 (26.2%)

120 mg 243 212 (87.2%) 31 (12.8%)

>120 mg 141 112 (79.4%) 29 (20.6%)

Baseline
n (%)

Total 449 372 (82.9%) 77 (17.1%)

<120 mg 65 39 (60.0%) 26 (40.0%)

120 mg 242 170 (70.2%) 72 (29.8%)

>120 mg 140 85 (60.7%) 55 (39.3%)

Maximum
Post-Baseline

n (%)

Total 447 294 (65.8%) 153 (34.2%)

2215-CL-0301
n (%)

120 mg 167 128 (76.6%) 39 (23.4%)

5.2.2.3 Categorical PR Analysis
Table 12 lists the number of subjects whose PR≤ 200 ms, between 200 ms and 220 ms, 
and >220 ms. Nine subjects had a PR>220 ms at baseline in all studies. Eighteen subjects 
from 3 studies had a maximum post-baseline PR>220 ms. Four subjects had a maximum 
post-baseline PR>220 ms in study 2215-CL-0301.

Table 12: Categorical Analysis for PR 

Time Point
Total 

N Value<=200 ms
200 ms<Value<=220 

ms Value>220 ms

<120 mg 65 62 (95.4%) 2 (3.1%) 1 (1.5%)

120 mg 238 226 (95.0%) 8 (3.4%) 4 (1.7%)

>120 mg 140 133 (95.0%) 3 (2.1%) 4 (2.9%)

Baseline
n (%)

Total 443 421 (95.0%) 13 (2.9%) 9 (2.0%)

<120 mg 65 58 (89.2%) 4 (6.2%) 3 (4.6%)

120 mg 238 221 (92.9%) 10 (4.2%) 7 (2.9%)

>120 mg 139 126 (90.6%) 5 (3.6%) 8 (5.8%)

Maximum
Post-Baseline

n (%)

Total 442 405 (91.6%) 19 (4.3%) 18 (4.1%)

2215-CL-0301
n (%)

120 mg 163 152 (93.3%) 7 (4.3%) 4 (2.5%)

5.2.2.4 Categorical QRS Analysis
Table 13 lists the number of subjects whose QRS≤ 100 ms, between 100 ms and 110 ms, 
and >110 ms. Thirty-three subjects had a QRS>110 ms at baseline in all studies. Forty-six 
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subjects from 3 studies had a maximum post-baseline QRS>110 ms. Eleven subjects had a 
maximum post-baseline QRS>110 ms in study 2215-CL-0301.

Table 13: Categorical Analysis for QRS 

Time Point Total N
Value<=100

ms

100
ms<Value<=110

ms
Value>110

ms

<120 mg 65 55 (84.6%) 5 (7.7%) 5 (7.7%)

120 mg 243 215 (88.5%) 14 (5.8%) 14 (5.8%)

>120 mg 141 114 (80.9%) 13 (9.2%) 14 (9.9%)

Baseline
n (%)

Total 449 384 (85.5%) 32 (7.1%) 33 (7.3%)

<120 mg 65 47 (72.3%) 11 (16.9%) 7 (10.8%)

120 mg 242 194 (80.2%) 26 (10.7%) 22 (9.1%)

>120 mg 140 94 (67.1%) 29 (20.7%) 17 (12.1%)

Maximum
Post-Baseline

n (%)

Total 447 335 (74.9%) 66 (14.8%) 46 (10.3%)

2215-CL-0301
n (%)

120 mg 167 140 (83.8%) 16 (9.6%) 11 (6.6%)

5.3 CLINICAL PHARMACOLOGY ASSESSMENTS

The objective of the clinical pharmacology analysis is to assess the relationship between 
drug concentration and ΔQTcF. Of note, the reviewer used a different dataset with the 
sponsor (301 only and full population compared to pooled [101, 102 and partial 301]), 
however, similar slope and predicted mean effect was observed to that of the sponsor’s 
analysis.

Prior to evaluating the relationship using a linear model, the three key assumptions of the 
model were evaluated using exploratory analysis: 1) absence of significant changes in 
heart rate (more than a 10 bpm increase or decrease in mean HR); 2) delay between 
plasma concentration and ΔQTcF and 3) presence of non-linear relationship. An 
evaluation of the time-course of drug concentration and changes in ΔHR and ΔQTcF is 
shown in Figure 2, which shows an absence of significant changes in HR and do not 
appear to show significant hysteresis.
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Figure 2: Time course of drug concentration (top), heart rate (middle) and
QTcF (bottom)

After confirming the absence of significant heart rate changes or delayed QTc changes, 
the relationship between drug concentration and ΔQTcF was evaluated to determine if a 
linear model would be appropriate. Figure 3 shows the relationship between drug 
concentration and ΔQTcF and suggests that an emax model might be more appropriate 
for this drug. However, given that the effect is less than 10 ms and emax and linear model 
yields comparable ΔQTc changes a linear model is presented below.
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Figure 3: Assessment of linearity of concentration-QTc relationship

Finally, the linear model was applied to the data and the goodness-of-fit plot is shown in 
Figure 4. This figure shows that while an emax model could describe the relationship 
better, that the mean effect is unlikely to exceed 10 ms and the model is therefore not 
optimized further. Of note, a similar predicted mean effect was obtained with both an 
emax and linear model by the sponsor. 

Figure 4: Goodness-of-fit plot for QTc

5.4 CLINICAL ASSESSMENTS

5.4.1 Safety Assessment
See section 3.4 for summary of the cardiac AEs.

Reference ID: 4285569



15

In patients who received at least 1 dose gilteritinib (n = 444), 7.4% patients experienced 
QT prolongation, 5.2% patients experienced syncope, 1.1% patients experienced cardiac 
arrest and 0.5% patients experienced loss of consciousness. Sudden death, ventricular 
arrhythmia, ventricular fibrillation and ventricular tachycardia were experienced by 1 
patient in each TEAE category.

5.4.2 ECG assessments
Overall ECG acquisition and interpretation in these studies appears acceptable.
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6 APPENDIX

6.1 HIGHLIGHTS OF CLINICAL PHARMACOLOGY
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