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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring MD  20993 

IND 125379 

MEETING MINUTES 

Blueprint Medicines Corporation 
Attention: Tanya Green, M.S. 
Director, Regulatory Affairs 
45 Sidney Street 
Cambridge, MA  02139 

Dear Ms. Green: 

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for avapritinib. 

We also refer to the meeting between representatives of your firm and the FDA on February 6, 
2019. The purpose of the meeting was to discuss the topline results from Study BLU-285-1101, 
which evaluates avapritinib in patients with unresectable or metastatic gastrointestinal stromal 
tumors (GIST), and to discuss and seek agreement on the clinical and regulatory aspects of your 
anticipated NDA. 

A copy of the official minutes of the meeting is enclosed for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes. 

If you have any questions, call me at (301) 796-3074. 

Sincerely, 

{See appended electronic signature page} 

Idara Udoh, M.S. 
Senior Regulatory Health Project Manager 
Division of Oncology Products 2 
Office of Hematology and Oncology Products 
Center for Drug Evaluation and Research 

Enclosure: 
Meeting Minutes 

Reference ID: 4387750 



 
 

    
      

 
 

 
 
  
 

  
  

 
  

 
 

  
  

  
    

 
 

 
 

  
 

  
 

  
  

 
 

  
  

   
  

 
  

   
 

   
  

  
  

 
 

  

 
 

MEMORANDUM OF MEETING MINUTES 

Meeting Type: Type B 
Meeting Category: Pre-NDA 

Meeting Date and Time: February 6, 2019; 2:00 PM – 3:00 PM 
Meeting Location: White Oak Building 22, Conference Room 1419 

Application Number: IND 125379 
Product Name: avapritinib 
Indications: Unresectable or metastatic gastrointestinal stromal tumors (GIST) 

harboring platelet-derived growth factor receptor alpha (PDGFRα) 
exon 18 mutations, including the PDGFRα D842V mutation

 regardless of prior therapy, and, 

(b) (4)

(b) 
(4)

Sponsor/Applicant Name: Blueprint Medicines Corporation (Blueprint) 

Meeting Chair: Lola Fashoyin-Aje 
Meeting Recorder: Idara Udoh 

FDA ATTENDEES 
Ashley Ward, Acting Associate Director, Division of Oncology Products 2 (DOP2) 
Lola Fashoyin-Aje, Clinical Team Leader, DOP2 
Christy Osgood, Clinical Reviewer, DOP2 
Idara Udoh, M.S., Senior Regulatory Health Project Manager, DOP2 
Lisa Rodriguez, Biostatistics Team Leader, Division of Biometrics V (DBV), Office of 
Translational Science (OTS) 
Thomas Gwise, Deputy Director, DBV, OTS 
Whitney Helms, Nonclinical Team Leader, Division of Hematology/Oncology Toxicology 
Products (DHOT) 
Jeanne Fourie Zirkelbach, Clinical Pharmacology Team Leader, Division of Clinical 
Pharmacology V (DCP V) 
Sherita McLamore, Product Quality Reviewer, Office of Pharmaceutical Quality (OPQ) 
Elizabeth Everhart, Division of Risk Management (DRISK) Team Leader, Office of Surveillance 
and Epidemiology (OSE) 
Mei-Yean Chen, DRISK Analyst, OSE 
Kathy Robie Suh, Clinical Team Leader, Division of Hematology Products (DHP) 
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SPONSOR ATTENDEES 
Anthony Boral, M.D., Ph.D., Chief Medical Officer 
Ben Wolf, M.D., Ph.D., Senior Vice President, Clinical Development 
Sherwin Sattarzadeh, MBA, Vice President, Regulatory Affairs 
Tanya Green, M.S., Director, Regulatory Affairs 
Scott Mulholland Manager, Regulatory Affairs 
Teresa Zhou, Ph.D., Associate Director, Biostatistics 
Meera Tugnait, Ph.D., Director, Clinical Pharmacology 

BACKGROUND 

Avapritinib is a kinase inhibitor that inhibits V-kit Hardy-Zuckerman 4 feline sarcoma viral 
oncogene homolog (KIT) and platelet-derived growth factor receptor alpha (PDGFRα). It is 
currently under investigation for the treatment of patients with unresectable or metastatic 
gastrointestinal stromal tumors (GIST) and for the treatment of patients with systemic 
mastocytosis. 

FDA sent Preliminary Comments to Blueprint on January 28, 2019. 

Regulatory 

On December 21, 2018, Blueprint requested a meeting to discuss a planned NDA submission 
based on the results of Study BLU-285-1101. Specifically, Blueprint seeks FDA feedback on the 
following: 

•	 the two proposed indications based on the topline results from Study BLU-285-1101 
•	 the proposed criteria for Adverse Events of Special Interest (AESIs) 
•	 the proposed scope and data cut-off for late-breaking safety information to be included in 

the ISS of the planned NDA 
•	 the potential that the planned NDA would be granted Priority Review designation 
•	 any potential clinical and clinical pharmacology post-marketing commitments (PMCs) 
•	 the necessity of a risk evaluation and mitigation strategy (REMS) in the initial NDA 

submission 
•	 the necessity of post-submission meetings, such as an application orientation meeting or 

an Advisory Committee meeting 

The background package was received on January 10, 2019 and included questions on the 
clinical efficacy, clinical safety, and clinical pharmacology data to be included in the proposed 
NDA, the data format and data submission process, and administrative topics. 

Key regulatory milestones for the avapritinib clinical development program are outlined below.  
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•	 On June 9, 2015, IND 125379 was submitted to the Division of Oncology Products 2 

(b) (4)
(DOP2) containing Protocol BLU-285-1101, a dose-finding study in patients with GIST 

. The IND was allowed to proceed on 
July 9, 2015.  

•	 On January 6, 2016, avapritinib was granted orphan drug designation for the treatment of 
GIST. 

•	 On October 4, 2016, BLU-285 was granted Fast Track designation (FTD) for the 
following two indications: 
o	 Treatment of patients with unresectable or metastatic GIST that progressed 

following treatment with imatinib and a second tyrosine kinase inhibitor to 
demonstrate a statistically robust and clinically meaningful improvement in 
progression-free survival (PFS) compared with available therapy 

o	 Treatment of patients with unresectable or metastatic GIST harboring a PDGFRα 
D842V mutation regardless of prior therapy to demonstrate a statistically robust 
and clinically meaningful improvement in PFS compared with available therapy. 

•	 On October 21, 2016, a preliminary advice teleconference was held between FDA and 
Blueprint in which FDA provided feedback on Blueprint’s plan to request Breakthrough 
Therapy Designation (BTD). FDA advised that submission of a BTD request was 
premature and recommended that a new request for preliminary advice be submitted with 
durable (≥4 weeks) objective responses as assessed by central independent radiologic 
review and duration of response (DOR) in the population for which BTD was being 
sought. FDA also recommended a minimum follow-up of 5 to 6 months for all 
responders. 

• On December 21, 2016,  received a non-significant risk (NSR) determination for 
the use of the PDGFRα D842V investigational use only (IUO) test for patient selecti

(b) (4)

on in 
the ongoing trial BLU-285-1101. 

•	 On April 19, 2017, a Type B End-of-Phase 1 (EOP1) meeting was held to discuss the 
clinical development program for avaprinitib for the treatment of patients with GIST 
harboring a PDGFRα D842V mutation, regardless of prior therapy. The following key 
points were made: 
o Patients with unresectable GIST harboring a PDGFRα D842V mutation 

regardless of prior therapy represent a severe and life-threatening condition with 
an unmet medical need. 

o	 Overall response rate (ORR) and DOR data from 50 patients with unresectable or 
metastatic GIST harboring the PDGFRα D842V mutation in a single-arm trial 
may be sufficient to provide substantial evidence of effectiveness in support of a 
request for accelerated approval. The magnitude of the ORR as well as the DOR 
in these 50 patients will be important in determining whether the data is sufficient 
to support an NDA submission. 
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o	 Whether the development program for avapritinib for the treatment of patients 
with unresectable or metastatic GIST harboring the PDGFRα D842V will support 
accelerated or regular approval will be determined once more data is available. 

Factors influencing these decisions are as follows: 
 Whether the results of the retrospective natural history study, BLU-285

1002, being conducted by Blueprint are consistent with the results from 
published studies showing that patients with PDGFRα D842V mutation-
positive GIST have very low response rates to FDA approved therapies for 
GIST. 

 Whether the ORR in patients with GIST with PDGFRα D842V has a 
lower limit of the 95% confidence interval that excludes the observed 
response rate with available therapies and is clinically meaningful with a 
sufficient duration of follow-up (all patients followed for ≥ 6 months since 
onset of response). 

 The totality of data submitted will be used to make a determination 
regarding approval, as well as the approval pathway. 

• On May 25, 2017, 
. 

(b) (4)

•	 On June 1, 2017, BLU-285 was granted BTD for the following indication: 
o Treatment of patients with unresectable or metastatic GIST harboring the 

PDGFRα D842V mutation. 

• 
proposed amount of	  for drug product registration batches. 

• On September 26, 2017, 
. 

(b) (4)

•	 On September 26, 2017, a Type B End-of-Phase 2 (EOP2) CMC meeting was held to 
review and reach agreement on avapritinib CMC development plans in support of timely 
submission of the proposed NDA. 

• 

harboring a PDFGRα D842V mutation regardless of prior therapy may be 
appropriate following completion of Study BLU-285-1101 and the natural history 

On July 25, 2017, a Type B Guidance meeting (CMC) was held to discuss Blueprint’s 
(b) (4)

On December 5, 2017, a Type B EOP2 meeting was held to discuss the proposed 

 The following key points were made: 
o An initial NDA submission for patients with unresectable or metastatic GIST 

(b) (4)

study. 

It was noted 

(b) (4)
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that there were only three patients with PDGFRα non-D842V mutations enrolled 
in the clinical trial which may not provide sufficient information for approval in 
the entire PDGFRα D842 population. 

o	 Blueprint stated that enrollment of patients with D842V mutations was slower 
than anticipated and wondered if an NDA submitted with a smaller data set would 
be acceptable. FDA expressed concern that a smaller data set may not contain 
sufficient information regarding the safety and efficacy of avapritinib in the 
proposed indication to support a regulatory decision. Blueprint and FDA 
discussed alternatives to increase enrollment, including just in time enrollment of 
patients or expanded access. FDA stated that for patients enrolled under expanded 
access programs, Blueprint could collect images to confirm ORR and DOR. A 
sufficient number of patients will need to receive the recommended dose for 
product labeling, and sufficient data on response durability would be necessary to 
support an NDA. 

o 
(b) (4)

•	 On May 23, 2018, a Type B, Multidisciplinary Breakthrough Therapy meeting was 
granted. On July 5, 2018 preliminary comments were sent to Blueprint, and Blueprint 
cancelled the scheduled meeting, stating that the preliminary responses were clear. 

•	 On August 3, 2018, Blueprint submitted a Type C meeting request to continue 
discussions regarding the avapritinib clinical development and registration program. FDA 
issued final written responses on September 17, 2018, which included the following 
information: 
o	 Integrated Summary of Efficacy (ISE) and Integrated Summary of Safety (ISS) 

are required in applications submitted; however, Blueprint may split the ISE and 
ISS across Module 2 and Module 5. 

o	 In the initial NDA filing, case report forms (CRFs) should be provided for those 
patients who died within 30 days after the last dose of study drug, discontinued 
study drug due to an adverse event (AE), experienced a drug-related serious 
adverse event (SAE), or experienced AESIs. FDA may also request other CRFs 
during the course of the NDA review and these CRFs should be available for 
submission upon request. Please provide a list of CRFs in each clinical study 
report that is searchable by patient identification number. 

o	 The 3-month safety update should include any new safety information learned 
about avapritinib that may reasonably affect the statement of contraindications, 
warnings, precautions, and adverse reactions in the draft labeling. 

Reference ID: 4387750 
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o	 The proposed NDA includes an indication of GIST harboring PDGFRα exon 18 
mutations. There are only four patients with PDGFRα non-D842V mutations 
which may not provide sufficient information for approval in the entire PDGFRα 
exon 18 population. 

o (b) (4)

• On October 9, 2018, Blueprint submitted a request for review of the proposed proprietary 
name “ ”. On January 24, 2019, FDA issued a Proprietary Name Request 
Unacceptable letter because the proposed name may be confused with another currently 
marketed drug ( ). 

(b) (4)

(b) (4)

•	 On December 21, 2018, Blueprint submitted a Type B pre-NDA meeting request (CMC) 
to discuss the CMC registration and commercialization plans for avapritinib. The meeting 
is scheduled on February 28, 2019.  

Chemistry, Manufacturing, and Controls (CMC) 

The chemical name of avapritinib (BLU-285) is (S)-1-(4-fluorophenyl)-1-(2-(4-(6-(1-methyl-1H
pyrazol-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-yl)piperazin-yl)pyrimidin-5-yl)ethan-1-amine. The 

(b) (4)molecular weight is 498.57 g/mol and the molecular formula is C26H27FN10. of 
avapritinib drug substance is manufactured. 

Avapritinib drug product was initially formulated as oral hard gelatin capsules (no added 
excipients) in the following strengths: 5 mg, 10 mg, 30 mg, 40 mg, and 100 mg. Later, oral 
immediate release film-coated tablets of avapritinib were developed in the following strengths: 
25 mg, 100 mg, 150 mg, 200 mg, 300 mg, and 400 mg. 

Reference ID: 4387750 
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Nonclinical 

Avapritinib (BLU-285) is a small molecule inhibitor of KIT D816V and PDGFRα D842V 
mutants as well as wild type proteins. To support the anticipated NDA submission, Blueprint has 
conducted GLP-compliant 3-month repeated-dose toxicity studies in rats and dogs as well as 
pharmacokinetic (PK)/ADME studies, and safety pharmacology studies to assess the effect of 
avapritinib on central nervous system, respiratory, and cardiovascular endpoints. Additional 
safety studies assessed the effect of avapritinib on hERG inhibition, phototoxicity, and 
genotoxicity. Blueprint states that an embryo-fetal toxicity study conducted in rats resulted in 
adverse findings. 

Clinical Pharmacology 

As of October 11, 2017, PK data are available from 43 GIST patients who enrolled in the first-
in-human (FIH) study BLU-285-1101 (see Blueprint’s Table 11 below). Patients were treated 
during the dose escalation part of the study at doses of 30 to 600 mg given orally (PO) once daily 
(QD) in the fasted state (no food intake from 2 hours before until 1 hour after drug 
administration). The maximum tolerated dose (MTD) was determined to be 400 mg PO QD. The 
results indicate that avapritinib was rapidly absorbed with a mean Tmax ranging from 4 to 9 hours 
on C1D1 and from 2.7 to 13 hours on C1D15. AUC and Cmax increased in a dose-dependent 
manner from 30 to 600 mg on C1D1. At steady-state (C1D15), the increase in exposure was 
roughly dose-proportional between 30 and 400 mg. Mean t1/2 ranged from 43 to 67 hours on 
C1D15 and from 16 to 41 hours on C1D1 (single dose). Avapritinib accumulated in plasma after 
15 days of dosing with the following accumulation ratios ranging from 3.1 to 6.4 at the QD doses 
of 30 to 600 mg. Avapritinib was highly bound (>98.5%) to human plasma proteins. 
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In Study BLU-285-0101, 30 healthy male subjects received a single 200 mg oral dose of 
avapritinib in the fasted state as the tablet formulation (2x100 mg tablets) or the capsule 
formulation (2x100 mg capsules) in a randomized 2-way cross-over fashion. According to 
Blueprint, the results of the study indicate that the relative bioavailability of avapritinib from 
tablet formulation is comparable to the capsule formulation. Mean Cmax and AUC following the 
capsule formulation were only 6 to 10% lower than those following the tablet formulation. The 
Tmax was slightly longer for the tablet (5.5 hours) than the capsule (4.8 hours). The apparent 
terminal t1/2 was similar between after both treatments (~42 hours). 

Clinical 

The annual incidence of GIST in the United States is estimated to be between 4,000 and 6,000 
cases per year. High risk characteristics occurring in approximately half of patients with GIST at 
presentation include large size, local infiltration, and metastasis. The overall 5-year survival rate 
for GIST is 76%; however, patients with unresectable or metastatic GIST have an estimated 48% 
5-year survival. Approximately 90% of GISTs have a mutation in either KIT or the related 
protein PDGFRα. Most KIT mutations are found in exon 11; however, mutations in exon 9, 13, 
or 17 have also been described. For tumors that do not have a KIT mutation, the most common 
mutation described is the PDGFRα D842V mutation. 

Initial therapy for patients with unresectable or metastatic GIST is with KIT-directed kinase 
inhibitors including imatinib, sunitinib, and regorafenib. Treatment with imatinib as first-line 
therapy is associated with sustained responses in 80% of patients with metastatic disease. The 
median PFS for treatment with imatinib is 20 to 26 months. Sunitinib is approved as a second-
line therapy for the treatment of GIST after disease progression or intolerance to imatinib. The 
response rate to sunitinib is 7% and median PFS in this patient population is 24 weeks (5.5 
months). Regorafenib is approved for the treatment of patients with unresectable, locally 
advanced or metastatic GIST who had been previously treated with imatinib mesylate and 
sunitinib malate. In the trial that supported the approval of regorafenib, patients were randomized 
(2:1) to receive regorafenib (n=133) plus best supportive care (BSC) or placebo (n=66) plus 
BSC; patients were stratified at randomization by line of therapy (i.e., 3rd line (3L) versus 4L+), 
and geographic region. The study showed that regorafenib extended the median PFS by 
approximately 4 months as compared to placebo (HR 0.27 [95% CI: 0.19, 0.39]; p < 0.0001), 
with median PFS of 4.8 months in the regorafenib arm and 0.9 months in the placebo arm. There 
was no statistically significant difference in OS at the time of the planned interim analysis based 
on 29% of the total events for the final analysis (HR 0.77 [95% CI: 0.42, 1.41]; P = 0.2); survival 
results may have been confounded by the high rate of cross-over for patients in the placebo arm 
upon disease progression together with the short median PFS time (0.9 months) in the placebo 
arm. ORR by central review was 5% in the regorafenib arm compared to 2% in the placebo arm; 
median DOR per central review was 99 days (range: 42-99) in the regorafenib arm and 30 days 
in the placebo arm. There are no FDA-approved drugs to treat GIST that has progressed 
following imatinib, sunitinib, and regorafenib. 

Approximately 1% of patients with GIST harbor PDGFRα D842V mutations. In one 
retrospective analysis, of 32 patients with GIST harboring the PDGFRα D842V mutation, zero 
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patients [95% confidence interval (CI): 0, 11%] had a response to imatinib per Response 
Evaluation Criteria in Solid Tumors (RECIST). When the TKIs imatinib, sunitinib, and others 
were used in second-line treatment of patients with GIST that harbor PDGFRα D842V mutation, 
the median PFS was 2.1 months. Additionally, in a study conducted by Yoo et. al., of five 
patients with a PDGFRα D842V mutation evaluable for response, none responded to imatinib as 
first-line treatment or to sunitinib as second-line treatment per RECIST. 

Trial BLU-285-1101 Design 

Avapritinib is being investigated in Protocol BLU- 285-1101, entitled “A Phase 1 Study of BLU
285 in Patients with Gastrointestinal Stromal Tumors (GIST) and Other Relapsed and Refractory 
Solid Tumors”, a multicenter, open-label, parallel cohort study. The study design is as follows: 

•	 Part 1 is a non-randomized, single-arm, dose-escalation cohort of approximately 50 
patients with unresectable GIST or other advanced solid tumors. Patients with 
unresectable GIST must have disease that has progressed following imatinib and at least 
one other TKI or have disease with a D842V mutation in the PDGFRα gene. 

•	 Part 2 is a non-randomized, non-comparative, parallel cohort, activity-estimating trial 
enrolling the following populations: 
−	 Approximately 100 patients with unresectable GIST that has progressed following 

treatment with imatinib and at least one other TKI and who do not have a D842V 
mutation in the PDGFRα gene 

−	 Approximately 50 patients with unresectable GIST harboring a D842V mutation 
in the PDGFRα gene identified by local and central assessment 

−	 Approximately 50 patients with unresectable GIST that has progressed and/or 
who have experienced intolerance following treatment with imatinib and who 
have not received additional kinase-inhibitor therapy and do not have a known 
D842V mutation in the PDGFRα gene. 

The two primary objectives of Part 1 are as follows: 

•	 To determine the MTD and recommended phase 2 dose (RP2D) of avapritinib  
•	 To determine the overall safety profile of avapritinib as assessed by the type, frequency, 

severity, timing and relationship to study drug of AEs, SAEs, and changes in vital signs, 
ECGs, and safety laboratory tests. 

The four primary objectives of Part 2 are as follows: 

•	 To determine the ORR by modified RECIST v1.1 (mRECIST) as assessed by the central 
review at the MTD/RP2D of avapritinib in patients with unresectable GIST who have a 
PDGFRα D842V mutation 

•	 To determine the ORR as assessed by central review per mRECIST v1.1 for patients with 
GIST that progressed following treatment with imatinib and at least one other TKI who 
are not known to have a D842V mutation in PDGFRα 

•	 To determine the ORR as assessed by central review per RECIST v1.1 at the MTD/RP2D 
of avapritinib in patients with unresectable GIST who have progressed or experienced 
intolerance to imatinib and who have not received additional kinase-inhibitor therapy 
who are not known to have a D842V mutation in PDGFRα 
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•	 To determine the safety and tolerability of avapritinib as assessed by the type, frequency, 
severity, timing and relationship to study drug of AEs, SAEs, and changes in vital signs, 
ECGs, and safety laboratory tests. 

Results 

As of November 16, 2018, 43 patients with unresectable or metastatic PDGFRα exon 18 
mutation positive GIST (38 patients with D842V mutations and 5 patients with non-D842V 
mutations) have been evaluated for response in Study BLU-285-1101. Table 1 presents the 
patients’ best responses as assessed by the central radiology vendor (b) (4)

Table 1: Summary of Best Response for Patients With PDGFRα Exon 18-Mutated GIST 

PDGFRα D842V 
N=38 

PDGFRα Non D842V Exon 18 
N=5 

PDGFRα Exon 18 
N=43 

Confirmed ORRa, n (%) 
95% CI 

34 (89.5) 
(75.2, 97.1) 

2 (40) 
(5.3, 85.3) 

36 (83.7) 
(69.3, 93.2) 

Complete response, n (%) 3 (7.9) 0 3 (7.0) 
Partial response, n (%) 31 (81.6) 2 (40) 33 (76.7) 

Median DORb, months 
95% CI 

NR 
(11.5, NE) 

NR 
(7.2, NE) 

NR 
(11.5, NE) 

a.	 As assessed by independent review per mRECIST 1.1 
b.	 Estimated by Kaplan-Meier 

 

(b) (4)
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a. As assessed by independent review per mRECIST 1.1 
b. Estimated by Kaplan-Meier 

Trial BLU-285-1002 Design 

Study BLU- 285-1002 is a multicenter, retrospective, observational study using data obtained 
from clinical charts to characterize the natural history of disease in patients with PDGFRα D842 
mutant GIST. The primary objective of the trial was to characterize clinical outcomes (best 
response, DOR, PFS and OS) of patients with PDGFRα D842 mutant GIST treated with kinase 
inhibitor therapies. Specified demographic and clinical data from patients with GIST diagnosed 
from January 1, 2000 until present was extracted through chart review and entered on pre
specified electronic CRFs. 

Results 

Blueprint provided retrospective data from 22 patients with PDGFRα D842 mutant GIST (all 
mutations were PDGFRα D842V) at three centers in the U.S. Of these 22 patients, one had a 
complete response during the first-line treatment resulting in a first-line ORR of 4.5% (95% CI 
0.1, 22.8). Additionally, one patient had a partial response in response to crenolanib, an 
investigational TKI, in their fourth-line of therapy. 

Safety 

Blueprint provided safety data for 243 patients with GIST who had received at least one dose of 
avapritinib. Of these 243 patients, 239 (98%) experienced at least one AE; the most common 
(>20%) AEs experienced by these patients were nausea (61%), fatigue (53%), anemia (44%), 
periorbital edema (39%), vomiting and diarrhea (37% each), decreased appetite (35%) peripheral 
edema (33%), increased lacrimation (30%), memory impairment (25%), facial edema (23%), 
constipation (22%), and hair color changes (21%). Grade ≥3 treatment-related AEs were reported 
in 118 patients (49%). The most common (occurring in ≥5 patients) were anemia (14%), fatigue 
(5%), hypophosphatemia (4%), increased bilirubin, diarrhea and decreased neutrophil count (3% 
each), hyperbilirubinemia, nausea and neutropenia (2% each). No Grade 5 avapritinib-related 
AEs were reported. 

SAEs have been reported in 122 of the 243 (50%) of patients who received study treatment at 
any dose. Forty-six (19%) patients experienced SAEs considered to be related to study drug. 
Anemia (3.7%), pleural effusion (1.6%), vomiting, acute kidney injury, and confusional state 
(1.4% each), and cognitive disorders, diarrhea, and transient ischemic attack (0.8% each) were 
SAEs considered related to avapritinib that were reported in more than one patient. Overall, 63% 
of patients experienced AEs that led to temporary interruptions in avapritinib dosing, while 45% 
of patients experienced AEs that led to dose reduction. Twenty-one percent of patients 
experienced an AE that led to permanent discontinuation.   

The planned NDA for avapritinib will include the efficacy populations shown in the figure 
below, to support the following two indications: 
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Avapritinib is indicated for the treatment of adult patients with: 

• Unresectable or metastatic gastrointestinal stromal tumors (GIST) harboring PDGFRα 
exon 18 mutations, including the PDGFRα D842V mutation 

 regardless of prior therapy 

• (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

 Blueprint states 
that efficacy data will be from BLU-285-1101. The indication for patients with GIST harboring a 

(b) (4)

285-1002. 

BLU-285-1303 is an ongoing multicenter, randomized, open-label 

(b) (4)
PDGFRα exon 18 mutation will be supported by data from a natural history study, Study BLU-

trial of avapritinib versus regorafenib in patients with locally advanced or metastatic GIST 
previously treated with imatinib and 1 or 2 other TKIs (excluding regorafenib). The safety of 
avapritinib will be from all ongoing clinical studies including BLU-285-1101, BLU-285-1303, 
and BLU-285-2101. BLU-285-2101 is a dose escalation trial in patients with systemic 
mastocytosis. 
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DISCUSSION OF FDA RESPONSES TO SPONSOR QUESTIONS 

Clinical 

1) 
(b) (4)

3 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page
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(b) (4)

D842V mutations 

2) Does the Agency agree that the results from Study BLU-285-1101 support the 
review of an avapritinib NDA for the treatment of patients with unresectable or 
metastatic GIST harboring PDGFRA exon 18 mutations, including PDGFRA 

, regardless of prior therapy? (b) (4)

FDA Response: The proposed content of the NDA package may be sufficient to support 
an NDA filing. To file the application, all responding patients should be followed for a 
minimum of 6 months from the onset of response or until progression.  

Given the limited number of patients who harbor non-PDGFRα D842V mutations (n=5), 
whether the data from these few patients would support an indication that includes all 
PDGFRα exon 18 mutations will be determined during review of the submission. In the 
NDA submission, provide justification, including any available nonclinical data, for why 
the ORR observed for the PDGFRα D842V subpopulation can be generalized to the 
broader PDGFRα exon 18 mutation population. 
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Blueprint’s Response (provided via email on January 31, 2019): 

PDGFRA exon 18-mutated GIST 

Similarly, for the PDGFRA exon 18 group which is predominately made up of patients 
with the most common activation loop mutation D842V (~90%), the 31st patient enrolled 
into the study on 16 February 2018. In order to allow this patient to have a response and 
≥ 6 months DOR, 16 November 2018 was chosen as the data cut-off date for the NDA.  
An additional 7 patients were in screening at that time and allowed to enroll after 31 
January 2018 due to high demand and unmet medical need for this patient group. 

At the time of the NDA data cut-off date of 16 November 2018, the efficacy analysis 
includes 36 confirmed responders in the PDGFRA exon 18 patient population with an 
ORR of 83.7% and median DOR not reached. As seen in Figure 3, there are several 
responders who have not yet reached the 6 months DOR threshold. All other responding 
patients are either past the 6-month DOR period or went off treatment/progressed prior to 
the 6-month DOR threshold. Additional DOR data on the ongoing patients will be 
available during the review of the NDA. 

The ORR of 83.7% (95% CI: 69% - 93%) has a lower limit of the 95% CI excluding the 
observed response rate of 0% with available therapies according to published reports 
(Cassier et al., 2012; Yoo et al., 2016) and confirmed by the results of the natural history 
study BLU-285-1002. Blueprint believes these data are of a sufficient magnitude to 
support approval for avapritinib for patients with PDGFRA exon 18 mutant GIST. 

Additional nonclinical data supporting the broad activity of avapritinib on other 
activation loop mutants and a justification for why the ORR observed in the PDGFRA 
D842V subpopulation can be generalized for including PDGFRA exon 18 non-D842V 
patients in the overall dataset will be provided in the NDA. 
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Figure 3: PDGFRA Exon 18 Mutant GIST Registration Dataset for Initial NDA Submission (300/400 mg and 
All Doses) 

(b) (6) (b) (6)

Similarly, Blueprint proposes to provide follow-up efficacy analysis (ORR + DOR) for 
PDGFRA exon 18 responders based on a 2 April 2019 data cut-off date that would be 
submitted as part of the 3-month Safety Update Report after the initial NDA submission. 

Does the Agency agree that the PDGFRA exon 18 efficacy data package (following 
patients for at least 8 months of treatment from first dose) is acceptable to file an initial 
NDA submission? Does the Agency agree that follow-up efficacy analysis (ORR and 
DOR) from the PDGFRA exon 18 responders could be provided as part of the 3-month 
Safety Update Report after the initial NDA submission? 

Discussion During Meeting: See “Discussion During Meeting” for Question 1 above. 
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3)	 Does the Agency agree with the categorization of adverse events of special interest 
(AESIs)? 

FDA Response: Yes, FDA agrees with the categorization of AESIs included in the 
meeting package. During the NDA review, FDA may request additional safety analyses. 

Blueprint’s Response (provided via email on January 31, 2019): No further discussion 
is requested. 

4)	 Does the Agency agree with the scope of late-breaking safety information to be 
included in the Integrated Summary of Safety (ISS)? 

FDA Response: Yes, FDA agrees with the proposal regarding the information to be 
included in the 3-month safety update. In general, the 3-month safety update should 
include any new safety information that may reasonably affect the statement of 
contraindications, warnings, precautions, and adverse reactions in the draft labeling for 
avapritinib. 

Blueprint’s Response (provided via email on January 31, 2019): Blueprint would like 
to clarify that this question was concerning late-breaking safety information to be 
included in the Integrated Summary of Safety (ISS) and not the 90-day (3-month) safety 
update report. The content and format of the 90-day safety report was discussed and 
agreed upon in the clinical WRO feedback from FDA dated 17 September 2018.  

Blueprint proposes that late-breaking safety information in the ISS, between the NDA 
cut-off date and 28 February 2019, will include only related serious adverse events 
(SAEs) and any deaths occurring on treatment (within 30 days after the last dose of 
avapritinib) from the agreed upon ISS populations (BLU-285-1101, BLU-285-1303 and 
BLU-285-2101). This data will be from the Global Safety Database. 

Discussion During Meeting: No discussion occurred. 

5)	 Does the Agency agree that efficacy analyses from both NDA registration 
populations (4L+ and PDGFRA exon 18) will be summarized within a single Module 
2.7.3? 

FDA Response: Yes, FDA agrees. However, provide separate efficacy analyses for each 
requested indication. 

Blueprint’s Response (provided via email on January 31, 2019): No further discussion 
is requested. 
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Regulatory 

6)	 Does the Agency agree that the avapritinib NDA meets the requirements for a 
Priority Review designation? 

FDA Response: Decisions regarding whether an application meets the requirements for a 
Priority Review designation are made at the time of filing. In general, applications will be 
considered for priority review if the product treats a serious condition and, if approved, 
would provide a significant improvement in safety or effectiveness of the treatment, 
prevention, or diagnosis of a serious condition. 

Refer to the following guidance document for additional information: FDA Guidance for 
Industry Expedited Programs for Serious Conditions – Drugs and Biologics found at 
https://www.fda.gov/downloads/Drugs/Guidances/UCM358301.pdf. 

Blueprint’s Response (provided via email on January 31, 2019): No further discussion 
is requested. 

7)	 Does the Agency agree that the following Post Marketing Commitments (PMCs) 
would be warranted if approval is granted, based on currently available 
information? 

a. 

b. 

(b) (4)

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

c.	 A study to evaluate the pharmacokinetics (PK) of avapritinib in hepatically 
impaired subjects? 

FDA Response: FDA agrees that a PMR to evaluate the effect of hepatic 
impairment on the PK of avapritinib is likely to be required; however, a final 
determination will be made at the time of NDA review. 

Consider whether a population PK analysis using data from clinical trials would 
be useful to assess the effect of hepatic impairment on avapritinib PK and to 
support dosing recommendations. Include an assessment of hepatic impairment as 
part of the population PK analysis with the original NDA submission. FDA 
recommends that a sufficient number of patients with mild, moderate and severe 
hepatic dysfunction are enrolled in clinical trials to get enough PK samples from 
each patient to characterize PK by level of hepatic impairment. Pre-plan the 
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analysis and power the study to get precise estimates (relative standard error 
≤20%) of the mean clearance parameter in hepatic impaired patients. For further 
information, see hepatic impairment guidance at 
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformati 
on/Guidances/UCM072123.pdf. 

Blueprint’s Response (provided via email on January 31, 2019): No further 
discussion is requested. 

d.	 Does the Agency agree that at this time, no further clinical or clinical 
pharmacology PMCs would be required? 

FDA Response: A determination regarding whether additional clinical or clinical 
pharmacology PMCs or PMRs will be necessary will be made during review of 
the NDA submission. 

Blueprint’s Response (provided via email on January 31, 2019): No further 
discussion is requested. 

8)	 Does the Agency agree that, based on the currently available benefit/risk profile, 
inclusion of a Risk Evaluation and Mitigation Strategy (REMS) in the initial 
avapritinib NDA submission is not warranted? 

FDA Response: Based upon the information provided it the meeting package, there does 
not appear to be a risk that would require a REMS; however, final determination will be 
made during the review of the NDA. 

Blueprint’s Response (provided via email on January 31, 2019): No further discussion 
is requested. 

9)	 Given that avapritinib is a Breakthrough Therapy Designated (BTD) product, what 
is the impact on the anticipated timing of key milestones during the NDA review 
process? 

FDA Response: Features of BTD (and Fast Track designation) include the ability to 
obtain rolling review. Rolling review allows FDA to consider reviewing portions of a 
marketing application before the sponsor submits the complete application. FDA notes 
that the indications for which Blueprint is requesting initial NDA approval are different 
from the indications for which avapritinib has been granted Fast Track designation (and 
BTD). If Blueprint wishes to request rolling review for the proposed NDA submission, 
FDA recommends that Blueprint consider submitting a Fast Track designation request for 
the indication(s) for which Blueprint plans to request initial NDA approval. 

The review timeline, which includes key review milestones, will be included in the filing 
communication letter. See also FDA response to Question 6. 
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Blueprint’s Response (provided via email on January 31, 2019): Blueprint will not be 
submitting the NDA as a rolling submission. 

Discussion During Meeting: No discussion occurred. 

10)	 Does the Agency believe an Applicant Orientation Meeting (AOM) is needed to 
familiarize the Agency with an initial NDA submission for avapritinib? 

FDA Response: Yes. 

Blueprint’s Response (provided via email on January 31, 2019): No further discussion 
is requested. 

ADDITIONAL FDA COMMENTS 

11) FDA requests that Blueprint provide an update on the status of the (b) (4)

Blueprint’s Response (provided via email on January 31, 2019): Please see below for 
updates on the 

• 

• 

• 

• 
• 

(b) (4)

(b) (4)

Discussion During Meeting: No discussion occurred. 

12)	 In the original NDA submission for both proposed indications, provide an analysis 
of response rate in patients who received 300 versus 400 mg as their starting doses 
of avapritinib, as part of a justification for the appropriateness of your proposed 
pooling strategy. 

Blueprint’s Response (provided via email on January 31, 2019): No further discussion 
is requested. 
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13)	 As part of Blueprint’s NDA submission, provide efficacy data from all patients with 
GIST who received avapritinib on study BLU-285-1101 at any dose. 

Blueprint’s Response (provided via email on January 31, 2019): Blueprint will 
provide efficacy data from all patients with GIST who received avapritinib on study 
BLU-285-1101 at any dose in the dataset package, with the primary analyses of efficacy 
based on those patients treated at 300/400 mg QD. 

Does this approach address the Agency's additional comment? 

Discussion During Meeting: FDA agrees, but reiterated their advice that Blueprint 
justify their pooling approach in the original NDA submission. FDA also stated that 
safety and efficacy of avapritinib in the subset of patients who received the dosage 
regimen proposed for product labeling, including intra-patient dose escalation 
instructions if applicable, should be described in the original NDA submission. FDA 
requested that the safety and efficacy datasets submitted to the NDA include a flag to 
identify patients who initiated treatment of avapritinib at 300mg. 

14)	 A determination regarding the need for an advisory committee is made on a case
by-case basis and will be made during the review of the application. 

Blueprint’s Response (provided via email on January 31, 2019): No further discussion 
is requested. 

DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 

•	 The content of a complete application was discussed. Some portions of the package, 
including nonclinical and clinical pharmacology, were addressed in the meeting 
package for the July 2018 meeting, which was later cancelled. 

•	 All applications are expected to include a comprehensive and readily located list of all 
clinical sites and manufacturing facilities included or referenced in the application. 

•	 FDA reiterated that there does not appear to be a risk that would require a REMS; 
however, final determination will be made during review of the NDA. 

•	 Major components of the application are expected to be submitted with the original 
application and are not subject to agreement for late submission.  You stated you intend 
to submit a complete application and therefore, there are no agreements for late 
submission of application components. 

•	 In addition, we note that a chemistry pre-submission meeting is scheduled for February 28, 
2019.  A summary of agreements reached at that meeting will be documented in the 
respective meeting minutes. 
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ISSUES REQUIRING FURTHER DISCUSSION 
No issues requiring further discussion. 

ACTION ITEMS 
No action items. 

ATTACHMENTS AND HANDOUTS 
“IND 125379_Pre-NDA Meeting Slides_6Feb2019” Power Point Presentation 

PREA REQUIREMENTS 

Under the Pediatric Research Equity Act (PREA) (codified at section 505B of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 355c), all applications for new active 
ingredients (which includes new salts and new fixed combinations), new indications, new dosage 
forms, new dosing regimens, or new routes of administration are required to contain an 
assessment of the safety and effectiveness of the product for the claimed indication(s) in 
pediatric patients unless this requirement is waived or deferred (see section 505B(a)(1)(A) of the 
FD&C Act).  Applications for drugs or biological products for which orphan designation has 
been granted that otherwise would be subject to the requirements of section 505B(a)(1)(A) are 
exempt pursuant to section 505B(k)(1) from the PREA requirement to conduct pediatric 
assessments. 

Title V of the FDA Reauthorization Act of 2017 (FDARA) amended the statute to create section 
505B(a)(1)(B), which requires that any original marketing application for certain adult oncology 
drugs (i.e., those intended for treatment of an adult cancer and with molecular targets that FDA 
has determined to be substantially relevant to the growth or progression of a pediatric cancer) 
that are submitted on or after August 18, 2020, contain reports of molecularly targeted pediatric 
cancer investigations.  See link to list of relevant molecular targets below.  These molecularly 
targeted pediatric cancer investigations must be “designed to yield clinically meaningful 
pediatric study data, gathered using appropriate formulations for each age group for which the 
study is required, regarding dosing, safety, and preliminary efficacy to inform potential pediatric 
labeling” (section 505B(a)(3)).  Applications for drugs or biological products for which orphan 
designation has been granted and which are subject to the requirements of section 505B(a)(1)(B), 
however, will not be exempt from PREA (see section 505B(k)(2)) and will be required to include 
plans to conduct the molecularly targeted pediatric investigations as required, unless such 
investigations are waived or deferred. 

Under section 505B(e)(2)(A)(i) of the FD&C Act, you must submit an Initial Pediatric Study 
Plan (iPSP) within 60 days of an End of Phase 2 (EOP2) meeting, or such other time as agreed 
upon with FDA.  (In the absence of an EOP2 meeting, refer to the draft guidance below.)  The 
iPSP must contain an outline of the pediatric assessment(s) or molecularly targeted pediatric 
cancer investigation(s) that you plan to conduct (including, to the extent practicable study 
objectives and design, age groups, relevant endpoints, and statistical approach); any request for a 
deferral, partial waiver, or waiver, if applicable, along with any supporting documentation; and 
any previously negotiated pediatric plans with other regulatory authorities.  The iPSP should be 
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submitted in PDF and Word format. Failure to include an Agreed iPSP with a marketing 
application could result in a refuse to file action. 

For the latest version of the molecular target list, please refer to 
https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/OCE/ucm 
544641.htm 

For additional guidance on the timing, content, and submission of the iPSP, including an iPSP
 
Template, please refer to the draft guidance for industry, Pediatric Study Plans: Content of and 

Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at:  

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
 
CM360507.pdf. 

In addition, you may contact the OCE Subcommittee of PeRC Regulatory Project Manager by
 
email at OCEPERC@fda.hhs.gov. For further guidance on pediatric product development, 

please refer to:
 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht 
m. 

PRESCRIBING INFORMATION 

In your application, you must submit proposed prescribing information (PI) that conforms to the 
content and format regulations found at 21 CFR 201.56(a) and (d) and 201.57 including the 
Pregnancy and Lactation Labeling Rule (PLLR) (for applications submitted on or after June 30, 
2015).  As you develop your proposed PI, we encourage you to review the labeling review 
resources on the PLR Requirements for Prescribing Information and Pregnancy and Lactation 
Labeling Final Rule websites, which include: 

•	 The Final Rule (Physician Labeling Rule) on the content and format of the PI for human 
drug and biological products.  

•	 The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and format of 
information related to pregnancy, lactation, and females and males of reproductive 
potential. 

•	 Regulations and related guidance documents.  
•	 A sample tool illustrating the format for Highlights and Contents, and  
•	 The Selected Requirements for Prescribing Information (SRPI) − a checklist of 

important format items from labeling regulations and guidances. 
•	 FDA’s established pharmacologic class (EPC) text phrases for inclusion in the 

Highlights Indications and Usage heading. 

Pursuant to the PLLR, you should include the following information with your application to 
support the changes in the Pregnancy, Lactation, and Females and Males of Reproductive 
Potential subsections of labeling.  The application should include a review and summary of the 
available published literature regarding the drug’s use in pregnant and lactating women and the 
effects of the drug on male and female fertility (include search parameters and a copy of each 
reference publication), a cumulative review and summary of relevant cases reported in  your 
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pharmacovigilance database (from the time of product development to present), a summary of 
drug utilization rates amongst females of reproductive potential (e.g., aged 15 to 44 years) 
calculated cumulatively since initial approval, and an interim report of an ongoing pregnancy 
registry or a final report on a closed pregnancy registry.  If you believe the information is not 
applicable, provide justification.  Otherwise, this information should be located in Module 
1. Refer to the draft guidance for industry – Pregnancy, Lactation, and Reproductive Potential: 
Labeling for Human Prescription Drug and Biological Products – Content and Format 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ 
UCM425398.pdf). 

Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance with the 
format items in regulations and guidances.  

DATA STANDARDS FOR STUDIES 

Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  
electronic format as specified by [FDA].”  FDA has determined that study data contained in 
electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the 
Agency can process, review, and archive.  Currently, the Agency can process, review, and 
archive electronic submissions of clinical and nonclinical study data that use the standards 
specified in the Data Standards Catalog (Catalog) (See 
http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm). 

On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in 
Electronic Format--- Standardized Study Data 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ 
UCM292334.pdf).  This guidance describes the submission types, the standardized study data 
requirements, and when standardized study data will be required.  Further, it describes the 
availability of implementation support in the form of a technical specifications document, Study 
Data Technical Conformance Guide (Conformance Guide) (See 
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd 
f), as well as email access to the eData Team (cder-edata@fda.hhs.gov) for specific questions 
related to study data standards.  Standardized study data will be required in marketing 
application submissions for clinical and nonclinical studies that started after December 17, 
2016. Standardized study data will be required in commercial IND application submissions for 
clinical and nonclinical studies that started after December 17, 2017.  CDER has produced a 
Study Data Standards Resources web page that provides specifications for sponsors regarding 
implementation and submission of clinical and nonclinical study data in a standardized 
format.  This web page will be updated regularly to reflect CDER's growing experience in order 
to meet the needs of its reviewers. 

Although the submission of study data in conformance to the standards listed in the FDA Data 
Standards Catalog will not be required in studies that started on or before December 17, 2016, 
CDER strongly encourages IND sponsors to use the FDA supported data standards for the 
submission of IND applications and marketing applications.  The implementation of data 
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standards should occur as early as possible in the product development lifecycle, so that data 
standards are accounted for in the design, conduct, and analysis of clinical and nonclinical 
studies.  For clinical and nonclinical studies, IND sponsors should include a plan (e.g., in the 
IND) describing the submission of standardized study data to FDA.  This study data 
standardization plan (see the Conformance Guide) will assist FDA in identifying potential data 
standardization issues early in the development program. 

If you have not previously submitted an eCTD submission or standardized study data, we 
encourage you to send us samples for validation following the instructions at 
https://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Elect 
ronicSubmissions/ucm174459.htm. The validation of sample submissions tests conformance to 
FDA supported electronic submission and data standards; there is no scientific review of content. 

The Agency encourages submission of sample data for review before submission of the 
marketing application.  These datasets will be reviewed only for conformance to standards, 
structure, and format.  They will not be reviewed as a part of an application review.  These 
datasets should represent datasets used for the phase 3 trials.  The FDA Study Data Technical 
Conformance Guide (Section 7.2 eCTD Sample Submission pg. 30) includes the link to the 
instructions for submitting eCTD and sample data to the Agency.  The Agency strongly 
encourages Sponsors to submit standardized sample data using the standards listed in the Data 
Standards Catalog referenced on the FDA Study Data Standards Resources web site.  When 
submitting sample data sets, clearly identify them as such with SAMPLE STANDARDIZED 
DATASETS on the cover letter of your submission. 

Additional information can be found at 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 
onicSubmissions/ucm248635.htm. 

DISCUSSION OF SAFETY ANALYSIS STRATEGY FOR THE ISS 

After initiation of all trials planned for the phase 3 program, you should consider requesting a 
Type C meeting to gain agreement on the safety analysis strategy for the Integrated Summary of 
Safety (ISS) and related data requirements.  Topics of discussion at this meeting would include 
pooling strategy (i.e., specific studies to be pooled and analytic methodology intended to manage 
between-study design differences, if applicable), specific queries including use of specific 
standardized MedDRA queries (SMQs), and other important analyses intended to support safety. 
The meeting should be held after you have drafted an analytic plan for the ISS, and prior to 
programming work for pooled or other safety analyses planned for inclusion in the ISS.  This 
meeting, if held, would precede the Pre-NDA meeting. Note that this meeting is optional; the 
issues can instead be addressed at the pre-NDA meeting. 

To optimize the output of this meeting, submit the following documents for review as part of the 
briefing package: 
•	 Description of all trials to be included in the ISS. Please provide a tabular listing of 

clinical trials including appropriate details. 
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•	 ISS statistical analysis plan, including proposed pooling strategy, rationale for inclusion 
or exclusion of trials from the pooled population(s), and planned analytic strategies to 
manage differences in trial designs (e.g., in length, randomization ratio imbalances, study 
populations, etc.). 

•	 For a phase 3 program that includes trial(s) with multiple periods (e.g., double-blind 
randomized period, long-term extension period, etc.), submit planned criteria for analyses 
across the program for determination of start / end of trial period (i.e., method of 
assignment of study events to a specific study period).    

•	 Prioritized list of previously observed and anticipated safety issues to be evaluated, and 
planned analytic strategy including any SMQs, modifications to specific SMQs, or 
sponsor-created groupings of Preferred Terms. A rationale supporting any proposed 
modifications to an SMQ or sponsor-created groupings should be provided.  

When requesting this meeting, clearly mark your submission “DISCUSS SAFETY ANALYSIS 
STRATEGY FOR THE ISS” in large font, bolded type at the beginning of the cover letter for 
the Type C meeting request. 

LABORATORY TEST UNITS FOR CLINICAL TRIALS 

CDER strongly encourages IND sponsors to identify the laboratory test units that will be 
reported in clinical trials that support applications for investigational new drugs and product 
registration.  Although Système International (SI) units may be the standard reporting 
mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. 
conventional units and SI units might be necessary to minimize conversion needs during review.  
Identification of units to be used for laboratory tests in clinical trials and solicitation of input 
from the review divisions should occur as early as possible in the development process.  For 
more information, please see the FDA website entitled, Study Data Standards Resources and the 
CDER/CBER Position on Use of SI Units for Lab Tests website found at 
https://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM587505.p 
df. 

SUBMISSION FORMAT REQUIREMENTS 

The Electronic Common Technical Document (eCTD) is CDER and CBER’s standard format for 
electronic regulatory submissions.  The following submission types: NDA, ANDA, BLA, 
Master File (except Type III) and Commercial INDs must be submitted in eCTD format. 
Submissions that do not adhere to the requirements stated in the eCTD Guidance will be subject 
to rejection. For more information please visit: http://www.fda.gov/ectd. 

The FDA Electronic Submissions Gateway (ESG) is the central transmission point for sending 
information electronically to the FDA and enables the secure submission of regulatory 
information for review.  Submissions less than 10 GB must be submitted via the ESG.  For 
submissions that are greater than 10 GB, refer to the FDA technical specification Specification 
for Transmitting Electronic Submissions using eCTD Specifications. For additional information, 
see http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway. 
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MANUFACTURING FACILITIES 

To facilitate our inspectional process, we request that you clearly identify in a single location, 
either on the Form FDA 356h, or an attachment to the form, all manufacturing facilities 
associated with your application.  Include the full corporate name of the facility and address 
where the manufacturing function is performed, with the FEI number, and specific 
manufacturing responsibilities for each facility. 

Also provide the name and title of an onsite contact person, including their phone number, fax 
number, and email address.  Provide a brief description of the manufacturing operation 
conducted at each facility, including the type of testing and DMF number (if applicable).  Each 
facility should be ready for GMP inspection at the time of submission. 

Consider using a table similar to the one below as an attachment to Form FDA 356h.  Indicate 
under Establishment Information on page 1 of Form FDA 356h that the information is provided 
in the attachment titled, “Product name, NDA/BLA 012345, Establishment Information for Form 
356h.” 

Site 
Name 

Site 
Address 

Federal 
Establishment 

Indicator 
(FEI) or 

Registration 
Number 
(CFN) 

Drug 
Master 

File 
Number 

(if 
applicable) 

Manufacturing Step(s) 
or Type of Testing [Establishment 

function] 

1. 
2. 

Corresponding names and titles of onsite contact: 

Site 
Name 

Site 
Address 

Onsite Contact (Person, 
Title) 

Phone and Fax 
number 

Email 
address 

1. 
2. 

OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

The Office of Scientific Investigations (OSI) requests that the items described in the draft 
Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content 
for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions 
(February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide 
Containing Technical Specifications be provided to facilitate development of clinical investigator 
and sponsor/monitor/CRO inspection assignments, and the background packages that are sent 
with those assignments to the FDA ORA investigators who conduct those inspections.  This 
information is requested for all major trials used to support safety and efficacy in the application 
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(i.e., phase 2/3 pivotal trials).  Please note that if the requested items are provided elsewhere in 
submission in the format described, the Applicant can describe location or provide a link to the 
requested information.  

Please refer to the draft Guidance for Industry Standardized Format for Electronic Submission of 
NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for 
CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical 
Conformance Guide Containing Technical Specifications: 

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 
ments/UCM332466.pdf 

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 
ments/UCM332468.pdf. 

PATIENT-FOCUSED ENDPOINTS 

An important component of patient-focused drug development is describing the patient’s 
perspective of treatment benefit in labeling based on data from patient-focused outcome 
measures [e.g., patient-reported outcome (PRO) measures].  Therefore, early in product 
development, we encourage sponsors to consider incorporating well-defined and reliable patient-
focused outcome measures as key efficacy endpoints in clinical trials, when appropriate, and to 
discuss those measures with the Agency in advance of confirmatory trials.  For additional 
information, refer to FDA’s guidance for industry Patient-Reported Outcome Measures: Use in 
Medical Product Development to Support Claims, available at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U 
CM193282.pdf. 

NEW PROTOCOLS AND CHANGES TO PROTOCOLS 

To ensure that the Division is aware of your continued drug development plans and to facilitate 
successful interactions with the Division, including provision of advice and timely responses to 
your questions, we request that the cover letter for all new phase 2 or phase 3 protocol 
submissions to your IND or changes to these protocols include the following information: 

1.	 Study phase 
2.	 Statement of whether the study is intended to support marketing and/or labeling changes 
3.	 Study objectives (e.g., dose finding) 
4.	 Population 
5.	 A brief description of the study design (e.g., placebo or active controlled) 
6.	 Specific concerns for which you anticipate the Division will have comments 
7.	 For changes to protocols only, also include the following information: 

•	 A brief summary of the substantive change(s) to the protocol (e.g., changes to 
endpoint measures, dose, and/or population) 

•	 Other significant changes 
•	 Proposed implementation date 
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We recommend you consider requesting a meeting to facilitate discussion of multiple and/or 
complex issues.  

UNITED STATES PATIENT POPULATION 

FDA expects sponsors to enroll participants who are relevant to the planned use of the drug in 
the US population. Describe the steps you are taking to ensure that the clinical trial population 
will be relevant to the US patient population that will receive the drug. Include a discussion of 
participation of US vs. non-US sites and discuss whether the subjects likely to be enrolled will 
adequately represent the US patient population in terms of disease characteristics, sex, 
race/ethnicity, age, and standards of care.  See 21 CFR 312.33(a)(2) and 21 CFR 314.50(d)(5)(v) 
and the Guidance for Industry, Collection of Race and Ethnicity Data in Clinical Trials (available 
at: https://www.fda.gov/downloads/regulatoryinformation/guidances/ucm126396.pdf) and  for 
more information. 

We recommend you consider requesting a meeting to facilitate discussion of multiple and/or 
complex issues.  

FOR ONCOLOGY APPLICATIONS ONLY 
The FDA Oncology Center of Excellence (OCE) is conducting two pilot projects, the Real-Time 
Oncology Review (RTOR) and the Assessment Aid. RTOR is a pilot review process allowing 
interactive engagement with the applicant so that review and analysis of data may commence 
prior to full supplemental NDA/BLA submission. Assessment Aid is a voluntary submission 
from the applicant to facilitate FDA’s assessment of the NDA/BLA application (original or 
supplemental). An applicant can communicate interest in participating in these pilot programs to 
the FDA review division by sending a notification to the Regulatory Project Manager when the 
top-line results of a pivotal trial are available or at the pre-sNDA/sBLA meeting. Those 
applicants who do not wish to participate in the pilot programs will follow the usual submission 
process with no impact on review timelines or benefit-risk decisions. More information on these 
pilot programs, including eligibility criteria and timelines, can be found at the following FDA 
websites: 

•	 RTOR: https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProducts 
andTobacco/OCE/ucm612927.htm. In general, the data submission should be 
fully CDISC-compliant to facilitate efficient review. 

•	 AssessmentAid:https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedical 
ProductsandTobacco/OCE/ucm612923.htm 

14 Page(s) have been Withheld in Full as B4 (CCI/TS) immediately following this page 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring  MD  20993 

IND 125379 

MEETING REQUEST-
WRITTEN RESPONSES 

Blueprint Medicines, Corp. 
Attention: Tanya Green, M.S. 
Director, Regulatory Affairs 
45 Sidney Street 
Cambridge, MA  02139 

Dear Ms. Green: 

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for avapritinib. 

We also refer to your submission dated August 3, 2018, containing a meeting request. The 
purpose of the requested meeting is to continue discussions regarding the avapritinib clinical 
development and registration program. 

Further reference is made to our Meeting Granted letter dated August 15, 2018, wherein we 
agreed that written responses to your questions would be provided in lieu of a meeting. 

The enclosed document constitutes our written responses to the questions contained in your 
August 31, 2018 background package. 

If you have any questions, call me at (301) 796-3074. 

Sincerely, 

{See appended electronic signature page} 

Idara Udoh, M.S. 
Senior Regulatory Health Project Manager 
Division of Oncology Products 2 
Office of Hematology and Oncology Products 
Center for Drug Evaluation and Research 

Enclosure:
  Written Responses 
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FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

WRITTEN RESPONSES 

Meeting Type: 
Meeting Category: 

Type B 
Guidance 

Application Number: 125379 

Product Name: 
Indication: 

avapritinib 
Unresectable or metastatic GIST harboring platelet-derived growth 
factor receptor alpha (PDGFRα) exon 18 mutations, including the 
PDGFRα D842V mutation, and 

Sponsor/Applicant Name: Blueprint Medicines Corporation 

(b) (4)

Regulatory Pathway: 505(b)(1) 

MEETING PURPOSE 

On August 3, 2018, Blueprint Medicines, Corp. (“Blueprint”) requested a Type C meeting to 
continue discussions regarding their avapritinib clinical development and registration program, 
in support of a proposed New Drug Application (NDA) for avapritinib in patients with 
unresectable or metastatic gastrointestinal stromal tumors (GIST) harboring the platelet-derived 
growth factor receptor alpha (PDGFRα) D842V mutation. 

A Meeting Granted letter issued on August 15, 2018, granting the meeting as Type B due to 
Blueprint’s June 1, 2017, Breakthrough Therapy Designation status. The meeting background 
package was received on August 31, 2018. 

BACKGROUND 

Regulatory 

Blueprint submitted IND 125379 for the clinical investigation of avapritinib for the treatment of 
patients with GIST on June 9, 2015. A “safe to proceed” communication was issued on July 9, 
2015. 

On January 6, 2016, avapritinib was granted Orphan Drug Designation for the treatment of 
GIST. 

On October 4, 2016, Blueprint was granted Fast Track Designation for the following indications: 
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	 Treatment of patients with unresectable or metastatic GIST that progressed following 
treatment with imatinib and a second tyrosine kinase inhibitor to demonstrate a statistically 
robust and clinically meaningful improvement in progression-free survival compared with 
available therapy, and, 

	 Treatment of patients with unresectable or metastatic GIST harboring a platelet-derived 
growth factor receptor alpha (PDGFRα) D842V mutation regardless of prior therapy to 
demonstrate a statistically robust and clinically meaningful improvement in progression free 
survival compared with available therapy. 

On June 1, 2017, Blueprint was granted Breakthrough Therapy Designation for the following 
indication: 

	 Treatment of patients with unresectable or metastatic GIST harboring the PDGFRα D842V 
mutation. 

As a follow-up to the Type B End-of-Phase 2 (EOP2) meetings held on September 26, 2017 
(CMC) and December 5, 2017 (Clinical), and the July 5, 2018, Preliminary Comments providing 
feedback on the nonclinical and clinical pharmacology data packages, Blueprint seeks to 
continue discussion regarding the avapritinib clinical development and registration program.  

Chemistry, Manufacturing, and Controls (CMC) 

The structure, molecular formula, and molecular weight of avapritinib (BLU-285), are shown 
below. The absolute stereochemistry of BLU-285 is the ‘S’ configuration. 

During development, the following immediate release BLU-285 drug products have been 
developed: BLU-285 capsules, 5 mg, 10 mg, 30 mg, and 100 mg; BLU-285 film-coated tablets, 
100 mg, 150 mg, 200 mg, 300 mg, and 400 mg. 
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Nonclinical 

Avapritinib (BLU-285) is a small molecule inhibitor of KIT D816V and PDGFRα D842V 
mutants as well as wild type proteins. To support the anticipated NDA submission, Blueprint has 
conducted GLP-compliant 3-month repeated-dose toxicity studies in rats and dogs as well as 
pharmacokinetic (PK)/ADME studies, and safety pharmacology studies to assess the effect of 
avapritinib on central nervous system, respiratory, and cardiovascular endpoints. Additional 
safety studies assessed the effect of avapritinib on hERG inhibition, phototoxicity, and 
genotoxicity. Blueprint states that an embryo-fetal toxicity study conducted in rats resulted in 
adverse findings.  

Clinical Pharmacology 

PK data are available from 43 patients with GIST who enrolled in the first-in-human (FIH) Study 
BLU-285-1101 (See Blueprint’s Table 11 below). Patients were treated during the dose 
escalation part of the study at doses of 30 to 600 mg given orally (PO) once daily (QD) in the 
fasted state (no food intake from 2 hours before until 1 hour after drug administration). The 
maximum tolerated dose (MTD) was determined to be 400 mg PO QD. The results indicate that 
BLU-285 was rapidly absorbed with a mean Tmax ranging from 4 to 9 hours on C1D1 and from 
2.7 to 13 hours on C1D15. AUC and Cmax increased in a dose-dependent manner from 30 to 600 
mg on C1D1. At steady-state (C1D15), the increase in exposure was roughly dose-proportional 
between 30 and 400 mg. Mean t1/2 ranged from 43 to 67 hours on C1D15 (steady state) and from 
16 to 41 hours on C1D1 (single dose). BLU-285 accumulated in plasma after 15 days of dosing 
with the following accumulation ratios ranging from 3.1 to 6.4 at the daily doses of 30 to 600 
mg. BLU-285 was highly bound (>98.5%) to human plasma proteins. 
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Clinical 

FDA-approved therapy does not appear effective for the 1% of patients with GIST harboring 
PDGFRα D842V mutations. Retrospective analyses suggest that PDGFRα D842V mutation-
positive GIST responds poorly to imatinib, regorafenib, or sunitinib. Two retrospective analyses 
genotyped 3,510 patients with GIST and identified 60 patients with PDGFRα mutations. Of these 
60 patients, 32 had tumors harboring a PDGFRα D842V mutation and the remainder had a 
mutation in PDGFRα exons 4, 12, or 18. Of the 32 patients with GIST harboring the PDGFRα 
D842V mutation, zero patients (95% confidence interval [CI]: 0, 11%) had a response to 
imatinib per Response Evaluation Criteria in Solid Tumors (RECIST). When the TKIs imatinib, 
sunitinib, and others were used in the second-line treatment of patients with GIST harboring a 
PDGFRα D842V mutation, the median progression-free survival was only 2.1 months. 
Additionally, in a study conducted by Yoo et. al., 18 patients with PDGFRα-mutant GIST were 
treated with imatinib. Nine of these patients had a tumor harboring a PDGFRα D842V mutation, 
five of whom were evaluable for response. None of the five patients responded to imatinib as 
first-line treatment or to sunitinib as second-line treatment per RECIST. 

Trial BLU-285-1101 
Avapritinib is being investigated in Protocol BLU-285-1101, titled “A Phase 1 Study of 
Avapritinib in Patients with Gastrointestinal Stromal Tumors (GIST) and Other Relapsed and 
Refractory Solid Tumors.” BLU-285-1101 is a multicenter, open-label, two-part, parallel cohort 
study. 

As of June 1, 2018, 44 patients with unresectable or metastatic PDGFRα exon 18 mutation-
positive GIST (40 patients with D842V mutations and 4 patients with non-D842V mutations) 

responses as assessed by the central radiology vendor 
have been evaluated for response in Study BLU-285-1101. Table 1 presents the patients’ best 

(b) (4)

Table 1: Summary of Best Response-PDGFRα Exon 18 GIST Patients 

Avapritinib 
n=44 

95% CI 
(%) 

Confirmed Overall Response Ratea, n (%) 24 (55) 39-70 
Complete response, n (%) 3 (7) 1-19 
Partial response, n (%) 21 (48) 32-63 

Median Duration of Response, months NR -
1-year Duration of Response (%) 83 -
a. per mRECIST 1.1 

The overall response rate (ORR) as assessed by an independent review committee is 55%. Three 
patients have confirmed complete response (CR) and 21 patients have a confirmed partial 
response (PR). Blueprint reports that tumor reductions were observed in 95% of patients (Figure 
1). 

Reference ID: 4321868 



IND 125379 
Page 5 

Figure 1: Waterfall Plot of Target Lesions Sum of Diameters Percent Change from 
Baseline-PDGFRα exon 18 GIST Patients 

Blueprint reports the duration of response (DOR) in Figure 2. The median DOR has not been 
reached.  

Figure 2: Duration of Response-PDGFRα exon 18 GIST Patients 
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The Blueprint-reported DOR is described in Figure 24. The median DOR is 8.7 months (7.2, NE) 
and the estimated 6-month DOR is 83%.   
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Figure 3: Duration of Response-PDGFRα exon 18 GIST Patients 

Blueprint provided safety data for 219 patients who had received at least one dose of avapritinib. 
Of these 219 patients, 216 (99%) experienced at least one adverse event (AE); the most common 
(>20%) AEs experienced by these patients were nausea (63%), fatigue (53%), anemia (45%), 
periorbital edema (42%), vomiting (38%), diarrhea (35%), peripheral edema (34%), decreased 
appetite (33%), increased lacrimation (31%), memory impairment (26%), facial edema (23%), 
constipation (22%), and dizziness (21%). Serious adverse events (SAEs) have been reported in 
113 of the 219 (52%) of patients who received study treatment at any dose. Forty-two (19%) 
patients experienced SAEs considered to be related to study drug. Anemia (4%), pleural effusion 
(1.8%), vomiting (1.4%), and confusional state (1.4%) were the most commonly reported related 
SAEs. 

Overall, 125 patients discontinued avapritinib treatment for reasons including disease 
progression (86 patients; 39%), AE (30 patients; 14%), withdrawal of consent (3 patients; 1%), 
death (3 patients; 1%), investigator’s decision (2 patients; 1%), or administrative/other (3 
patients; 1%). Twenty-three patients discontinued treatment due to treatment-related Grade 2 or 
3 AEs. No patient discontinued treatment due to treatment-related Grade 4 or 5 AEs. 

Blueprint proposes that the NDA for avapritinib will contain the following two indications.  
Avapritinib is indicated for the treatment of patients with: 

 Unresectable or metastatic GIST harboring any PDGFRα exon 18 mutation 


 Blueprint states 
that efficacy data will be from BLU-285-1101. The indication for patients with GIST harboring a 

(b) (4)

(b) (4)

PDGFRα exon 18 mutation will be supported by data from a natural history study, Study BLU-
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BLU-285-1101.

 BLU-285-1303 is an ongoing multicenter, randomized, 
open-label trial of avapritinib versus regorafenib in patients with locally advanced or metastatic 

(b) (4)
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285-1002, a retrospective study of patients with PDGFRα D842V mutation-positive GIST who 
have similar disease characteristics to the patients with PDGFRα D842-mutated GIST enrolled in 

GIST previously treated with imatinib and 1 or 2 other TKIs (excluding regorafenib). 

The safety of avapritinib will be from all ongoing clinical studies including BLU-285-1101, 
BLU-285-1303, and BLU-285-2101. BLU-285-2101 is a dose escalation trial in patients with 
systemic mastocytosis.  

DISCUSSION OF FDA RESPONSES TO SPONSOR QUESTIONS 

Preamble: FDA’s responses should be considered as preliminary to assist Blueprint in 
submitting a future NDA. FDA may re-address these questions when reviewing the more 
complete summary data to be submitted in a future pre-NDA meeting request. 

1)	 Does the Agency agree with Blueprint’s plan to summarize clinical efficacy data to 
address the requirements of an ISE within Section 2.7.3? 

FDA Response: See response to question #2. 

2)	 Does the Agency agree with the statistical approach for the ISS analysis and plan to 
summarize clinical safety data to address the requirement of an ISS within Section 
2.7.4? 

FDA Response: No. The ISE and ISS are required in applications submitted to the FDA 
in accordance with the regulations for NDA submissions (21 CFR 314.50(d)(5)(v) and 21 
CFR 314.50(d)(5)(vi)(a), respectively). Per FDA guidance, however, Blueprint may split 
the ISE and ISS across Module 2 and Module 5, with the narrative portions located in 
section 2.7.3 or 2.7.4 and the appendices of tables, figures, and datasets located in section 
5.3.5.3. Refer to “Guidance for Industry: Integrated Summaries of Effectiveness and 
Safety: Location Within the Common Technical Document” 
(https://www.fda.gov/downloads/drugs/guidances/ucm136174.pdf) for more information.  

3)	 Does the Agency agree with the proposed set of patient narratives and Case Report 
Forms (CRFs)? 

FDA Response: Yes, it is acceptable to provide CRFs for those patients who died within 
30 days after the last dose of study drug, discontinued study drug due to an adverse event, 
experienced a drug-related serious adverse event, or experienced adverse events of 
special interest. FDA may also request other CRFs during the course of the NDA review 
and these CRFs should be available for submission upon request. Please provide a list of 
CRFs in each clinical study report that is searchable by patient identification number. 
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4)	 Does the Agency agree with the proposed content and format of the 3-month safety 
update report? 

FDA Response: Yes, FDA agrees with the proposal regarding the information to be 
included in the 3-month safety update. In general, the 3-month safety update should 
include any new safety information learned about avapritinib that may reasonably affect 
the statement of contraindications, warnings, precautions, and adverse reactions in the 
draft labeling. 

5)	 Does the Agency agree with the proposal for the format and content of the electronic 
datasets for the initial NDA? 

FDA Response: The proposed format and content of the datasets are acceptable. 
Additionally, submit the following files along with the planned content: 

	 Provide define file in both .pdf and .xml format with sufficient comments, 
adequate bookmarks, and hyperlinks. 

	 FDA recommends the preparation of an Analysis Data Reviewer’s Guide 
(ADRG) and Study Data Reviewer’s Guide (SDRG) as an important part of a 
standards-compliant study and analysis data submission. Please refer to the 
“Study Data Technical Conformance Guide: Technical Specifications Document” 
available at: 
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/U 
CM384744.pdf. 

ADDITIONAL COMMENTS 

6)	 FDA recommends that Blueprint request a Type B pre-NDA meeting when top line data 
is available from Trial BLU-285-1101 for both proposed indications.  

7)	 Blueprint is currently proposing to submit an NDA for the indication of GIST harboring 
PDGFRα exon 18 mutations. There are only four patients with PDGFRα non-D842V 
mutations which may not provide sufficient information for approval in the entire 
PDGFRα exon 18 population. 

8) (b) (4)
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PREA REQUIREMENTS 

Under the Pediatric Research Equity Act (PREA) (codified at section 505B of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 355c), all applications for new active 
ingredients (which includes new salts and new fixed combinations), new indications, new dosage 
forms, new dosing regimens, or new routes of administration are required to contain an 
assessment of the safety and effectiveness of the product for the claimed indication(s) in 
pediatric patients unless this requirement is waived or deferred (see section 505B(a)(1)(A) of the 
FD&C Act). 

FDA acknowledges that avapritinib was granted orphan drug designation for the treatment of 
GIST on January 6, 2016. 

Please note that Title V of the FDA Reauthorization Act of 2017 (FDARA) amended the statute 
to create section 505B(a)(1)(B), which requires that marketing applications for certain adult 
oncology drugs (i.e., those intended for treatment of an adult cancer and with molecular targets 
that FDA determines to be substantially relevant to the growth or progression of a pediatric 
cancer) that are submitted on or after August 18, 2020 contain reports of molecularly targeted 
pediatric cancer investigations.  These molecularly targeted pediatric cancer investigations must 
be “designed to yield clinically meaningful pediatric study data, gathered using appropriate 
formulations for each age group for which the study is required, regarding dosing, safety, and 
preliminary efficacy to inform potential pediatric labeling” (section 505B(a)(3)).  Applications 
for drugs or biological products for which orphan designation has been granted and which are 
subject to the requirements of section 505B(a)(1)(B), however, will not be exempt from PREA 
(see section 505B(k)(2)) and will be required to contain the molecularly targeted pediatric 
investigations as required, unless such investigations are waived or deferred. 

DATA STANDARDS FOR STUDIES 

Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  
electronic format as specified by [FDA].”  FDA has determined that study data contained in 
electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the 
Agency can process, review, and archive.  Currently, the Agency can process, review, and 
archive electronic submissions of clinical and nonclinical study data that use the standards 
specified in the Data Standards Catalog (Catalog) (See 
http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm). 

On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in 
Electronic Format--- Standardized Study Data 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ 
UCM292334.pdf). This guidance describes the submission types, the standardized study data 
requirements, and when standardized study data will be required.  Further, it describes the 
availability of implementation support in the form of a technical specifications document,  Study 
Data Technical Conformance Guide (Conformance Guide) (See 
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd 
f), as well as email access to the eData Team (cder-edata@fda.hhs.gov) for specific questions 
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related to study data standards.  Standardized study data will be required in marketing 
application submissions for clinical and nonclinical studies that start on or after December 17, 
2016. Standardized study data will be required in commercial IND application submissions for 
clinical and nonclinical studies that start on or after December 17, 2017.  CDER has produced a 
Study Data Standards Resources web page that provides specifications for sponsors regarding 
implementation and submission of clinical and nonclinical study data in a standardized format.  
This web page will be updated regularly to reflect CDER's growing experience in order to meet 
the needs of its reviewers. 

Although the submission of study data in conformance to the standards listed in the FDA Data 
Standards Catalog will not be required in studies that start before December 17, 2016, CDER 
strongly encourages IND sponsors to use the FDA supported data standards for the submission of 
IND applications and marketing applications.  The implementation of data standards should 
occur as early as possible in the product development lifecycle, so that data standards are 
accounted for in the design, conduct, and analysis of clinical and nonclinical studies.  For clinical 
and nonclinical studies, IND sponsors should include a plan (e.g., in the IND) describing the 
submission of standardized study data to FDA.  This study data standardization plan (see the 
Conformance Guide) will assist FDA in identifying potential data standardization issues early in 
the development program. 

Additional information can be found at  
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 
onicSubmissions/ucm248635.htm. 

For general toxicology, supporting nonclinical toxicokinetic, and carcinogenicity studies, 
CDER encourages sponsors to use Standards for the Exchange of Nonclinical Data (SEND) and 
submit sample or test data sets before implementation becomes required.  CDER will provide 
feedback to sponsors on the suitability of these test data sets.  Information about submitting a test 
submission can be found here: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 
onicSubmissions/ucm174459.htm. 

LABORATORY TEST UNITS FOR CLINICAL TRIALS 

CDER strongly encourages IND sponsors to identify the laboratory test units that will be 
reported in clinical trials that support applications for investigational new drugs and product 
registration.  Although Système International (SI) units may be the standard reporting 
mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. 
conventional units and SI units might be necessary to minimize conversion needs during review.  
Identification of units to be used for laboratory tests in clinical trials and solicitation of input 
from the review divisions should occur as early as possible in the development process.  For 
more information, please see the FDA website entitled, Study Data Standards Resources and the 
CDER/CBER Position on Use of SI Units for Lab Tests website found at 
https://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM587505.p 
df. 
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OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

The Office of Scientific Investigations (OSI) requests that the items described in the draft 
Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content 
for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions 
(February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide 
Containing Technical Specifications be provided to facilitate development of clinical investigator 
and sponsor/monitor/CRO inspection assignments, and the background packages that are sent 
with those assignments to the FDA ORA investigators who conduct those inspections.  This 
information is requested for all major trials used to support safety and efficacy in the application 
(i.e., phase 2/3 pivotal trials).  Please note that if the requested items are provided elsewhere in 
submission in the format described, the Applicant can describe location or provide a link to the 
requested information. 

Please refer to the draft Guidance for Industry Standardized Format for Electronic Submission of 
NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for 
CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical 
Conformance Guide Containing Technical Specifications: 

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 
ments/UCM332466.pdf 

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 
ments/UCM332468.pdf. 

NEW PROTOCOLS AND CHANGES TO PROTOCOLS 

To ensure that the Division is aware of your continued drug development plans and to facilitate 
successful interactions with the Division, including provision of advice and timely responses to 
your questions, we request that the cover letter for all new phase 2 or phase 3 protocol 
submissions to your IND or changes to these protocols include the following information: 

1. Study phase 
2. Statement of whether the study is intended to support marketing and/or labeling changes 
3. Study objectives (e.g., dose finding) 
4. Population 
5. A brief description of the study design (e.g., placebo or active controlled) 
6. Specific concerns for which you anticipate the Division will have comments 
7.	 For changes to protocols only, also include the following information: 

 A brief summary of the substantive change(s) to the protocol (e.g., changes to 
endpoint measures, dose, and/or population) 


 Other significant changes
 
 Proposed implementation date
 

We recommend you consider requesting a meeting to facilitate discussion of multiple and/or 
complex issues. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring  MD  20993 

IND 125379 

MEETING PRELIMINARY COMMENTS 

Blueprint Medicines, Corp. 
Attention: Tanya Green, M.S. 
Director, Regulatory Affairs 
45 Sidney Street 
Cambridge, MA  02139 

Dear Ms. Green: 

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for avapritinib. 

We also refer to your May 9, 2018, correspondence, received May 9, 2018, requesting a meeting 
to discuss the avapritinib clinical development and registration program, specifically the 
nonclinical and clinical pharmacology data packages in support of a proposed New Drug 
Application (NDA) for avapritinib in patients with unresectable or metastatic gastrointestinal 
stromal tumors (GIST) harboring the platelet-derived growth factor receptor alpha (PDGFRα) 
D842V mutation. 

Our preliminary responses to your meeting questions are enclosed.  

You should provide, to the Regulatory Project Manager, a hardcopy or electronic version of 
any materials (i.e., slides or handouts) to be presented and/or discussed at the meeting. 

In accordance with 21 CFR 10.65(e) and FDA policy, you may not electronically record the 
discussion at this meeting. The official record of this meeting will be the FDA-generated 
minutes. 
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If you have any questions, call me at (301) 796-3074. 

Sincerely, 

{See appended electronic signature page} 

Idara Udoh, M.S. 
Senior Regulatory Health Project Manager 
Division of Oncology Products 2 
Office of Hematology and Oncology Products 
Center for Drug Evaluation and Research 

ENCLOSURE:
   Preliminary Meeting Comments 
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FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

PRELIMINARY MEETING COMMENTS 

Meeting Type: Type B 
Meeting Category: Initial Multidisciplinary Breakthrough Therapy Designation 

Meeting Date and Time: July 18, 2018; 12:00 – 1:00 PM, EST 
Meeting Location: White Oak Building 22, Conference Room 1313 

Application Number:	 IND 125379 
Product Name:	 avapritinib 
Indication:	 treatment of unresectable or metastatic gastrointestinal stromal 

tumors (GIST) harboring the platelet-derived growth factor 
receptor alpha (PDGFRα) D842V mutation 

Sponsor/Applicant Name:	 Blueprint Medicines, Corp. 

FDA ATTENDEES (tentative) 
Steven Lemery, Associate Director, Division of Oncology Products 2 (DOP2) 
Ashley Ward, Clinical Team Leader, DOP2 
Christy Osgood, Clinical Reviewer, DOP2 
Monica Hughes, Chief, Project Management Staff, DOP2 
Idara Udoh, Senior Regulatory Health Project Manager, DOP2 
Whitney Helms, Nonclinical Team Leader, Division of Hematology/Oncology Toxicology 
(DHOT) Products 
Alexander Putman, Nonclinical Reviewer, DHOT 
Anamitro Banerjee, Chief, Product Quality, Office of Pharmaceutical Quality (OPQ) 
Nina Ni, Product Quality Team Leader, OPQ 
Xing Wang, Product Quality Reviewer, OPQ 
Jeanne Fourie Zirkelbach, Clinical Pharmacology Team Leader, Division of Clinical 
Pharmacology V (DCPV) 
Safaa Burns Clinical Pharmacology Reviewer, DCPV 
Lisa Rodriguez, Biometrics Team Leader, Division of Biometrics V (DBV), Office of 
Translational Science (OTS) 
Sirisha Mushti, Biometrics Reviewer, DBV, OTS 
QT Interdisciplinary Review Team Staff 

SPONSOR ATTENDEES 
Anthony Boral, Chief Medical Officer 
Ben Wolf, MD, Ph.D., Vice President, Clinical Development 
Sherwin Sattarzadeh, MBA Vice President, Regulatory Affairs 
Tanya Green, M.S., Director, Regulatory Affairs 
Ben Mohimen, JD, Director, Regulatory Affairs-CMC 
Teresa Zhou, Ph.D., Associate Director, Biostatistics 
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Vivek Kadambi, Ph.D., Senior Vice President, Nonclinical Development 
Meera Tugnait, Ph.D., Director, Clinical Pharmacology 
Jatinder Singh, Ph.D., ERT Senior Director, Toxicology 

Introduction: 
This material consists of our preliminary responses to your questions and any additional 
comments in preparation for the discussion at the meeting scheduled for July 18, 2018, 12:00 PM 
– 1:00 PM, EST, at 10903 New Hampshire Avenue; Silver Spring, MD between Blueprint 
Medicines, Corp. and the Division of Oncology Products 2. We are sharing this material to 
promote a collaborative and successful discussion at the meeting. The meeting minutes will 
reflect agreements, important issues, and any action items discussed during the meeting and may 
not be identical to these preliminary comments following substantive discussion at the meeting. 
However, if these answers and comments are clear to you and you determine that further 
discussion is not required, you have the option of cancelling the meeting (contact the regulatory 
project manager (RPM)). If you choose to cancel the meeting, this document will represent the 
official record of the meeting. If you determine that discussion is needed for only some of the 
original questions, you have the option of reducing the agenda and/or changing the format of the 
meeting (e.g., from face to face to teleconference). It is important to remember that some 
meetings, particularly milestone meetings, can be valuable even if the pre-meeting 
communications are considered sufficient to answer the questions. Contact the RPM if there are 
any major changes to your development plan, the purpose of the meeting, or the questions based 
on our preliminary responses, as we may not be prepared to discuss or reach agreement on such 
changes at the meeting. 

MEETING PURPOSE 

On May 9, 2018, Blueprint Medicines, Corp. (“Blueprint”) requested a Type B, Initial 
Multidisciplinary Breakthrough Therapy Designation meeting to discuss their avapritinib clinical 
development and registration program, specifically the nonclinical and clinical pharmacology 
data packages in support of a proposed New Drug Application (NDA) for avapritinib in patients 
with unresectable or metastatic gastrointestinal stromal tumors (GIST) harboring the platelet-
derived growth factor receptor alpha (PDGFRα) D842V mutation. 

A Meeting Granted letter issued on May 23, 2018, and the meeting background package was 
received on June 8, 2018. 

BACKGROUND 

Regulatory 

Blueprint submitted IND 125379 for the clinical investigation of avapritinib for the treatment of 
patients with GIST on June 9, 2015. A “safe to proceed” communication was issued on July 9, 
2015. 

On January 6, 2016, avapritinib was granted Orphan Drug Designation for the treatment of 
GIST. 
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On October 4, 2016, Blueprint was granted Fast Track Designation for the following indications: 

	 Treatment of patients with unresectable or metastatic GIST that progressed following 
treatment with imatinib and a second tyrosine kinase inhibitor to demonstrate a statistically 
robust and clinically meaningful improvement in progression-free survival compared with 
available therapy, 

	 Treatment of patients with unresectable or metastatic GIST harboring a platelet-derived 
growth factor receptor alpha (PDGFRα) D842V mutation regardless of prior therapy to 
demonstrate a statistically robust and clinically meaningful improvement in progression free 
survival compared with available therapy. 

On June 1, 2017, Blueprint was granted Breakthrough Therapy Designation for the following 
indication: 

	 Treatment of patients with unresectable or metastatic GIST harboring the PDGFRα D842V 
mutation. 

As a follow-up to the Type B End-of-Phase 2 (EOP2) meetings held on September 26, 2017 
(CMC) and December 5, 2017 (Clinical), Blueprint seeks to discuss the clinical pharmacology 
and nonclinical data packages in support of an initial New Drug Application (NDA) submission 
for avapritinib in patients with unresectable or metastatic GIST harboring the PDGFRα D842V 
mutation. Blueprint plans an initial NDA submission for patients with unresectable or metastatic 
GIST harboring a PDFGRα D842V mutation regardless of prior therapy following completion of 
Study BLU-285-1101 and a natural history Study BLU-285-1002. Blueprint plans a pre-NDA 
meeting after the results from these two trials are available.  

Chemistry, Manufacturing, and Controls (CMC) 

The structure, molecular formula, and molecular weight of avapritinib (BLU-285), are shown 
below. The absolute stereochemistry of BLU-285 is the ‘S’ configuration. 
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During development, the following immediate release BLU-285 drug products have been 
developed: BLU-285 capsules, 5 mg, 10 mg, 30 mg, and 100 mg; BLU-285 film-coated tablets, 
100 mg, 150 mg, 200 mg, 300 mg, and 400 mg. 

Nonclinical 

Avapritinib (BLU-285) is a small molecule inhibitor of KIT D816V and PDGFRα D842V 
mutants as well as wild type proteins. To support the anticipated NDA submission, Blueprint has 
conducted GLP-compliant 3-month repeated-dose toxicity studies in rats and dogs as well as 
pharmacokinetic (PK)/ADME studies, and safety pharmacology studies to assess the effect of 
avapritinib on central nervous system, respiratory, and cardiovascular endpoints. Additional 
safety studies assessed the effect of avapritinib on hERG inhibition, phototoxicity, and 
genotoxicity. Blueprint states that an embryo-fetal toxicity study conducted in rats resulted in 
adverse findings.  

Clinical Pharmacology 

PK data are available from 43 patients with GIST who enrolled in the first-in-human (FIH) Study 
BLU-285-1101 (See Blueprint’s Table 11 below). Patients were treated during the dose 
escalation part of the study at doses of 30 to 600 mg given orally (PO) once daily (QD) in the 
fasted state (no food intake from 2 hours before until 1 hour after drug administration). The 
maximum tolerated dose (MTD) was determined to be 400 mg PO QD. The results indicate that 
BLU-285 was rapidly absorbed with a mean Tmax ranging from 4 to 9 hours on C1D1 and from 
2.7 to 13 hours on C1D15. AUC and Cmax increased in a dose-dependent manner from 30 to 600 
mg on C1D1. At steady-state (C1D15), the increase in exposure was roughly dose-proportional 
between 30 and 400 mg. Mean t1/2 ranged from 43 to 67 hours on C1D15 (steady state) and from 
16 to 41 hours on C1D1 (single dose). BLU-285 accumulated in plasma after 15 days of dosing 
with the following accumulation ratios ranging from 3.1 to 6.4 at the daily doses of 30 to 600 
mg. BLU-285 was highly bound (>98.5%) to human plasma proteins. 
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Clinical 

FDA-approved therapy does not appear effective for the 1% of patients with GIST harboring 
PDGFRα D842V mutations. Retrospective analyses suggest that PDGFRα D842V mutation-
positive GIST responds poorly to imatinib, regorafenib, or sunitinib. Two retrospective analyses 
genotyped 3,510 patients with GIST and identified 60 patients with PDGFRα mutations. Of these 
60 patients, 32 had tumors harboring a PDGFRα D842V mutation and the remainder had a 
mutation in PDGFRα exons 4, 12, or 18. Of the 32 patients with GIST harboring the PDGFRα 
D842V mutation, zero patients (95% confidence interval [CI]: 0, 11%) had a response to 
imatinib per Response Evaluation Criteria in Solid Tumors (RECIST). When the TKIs imatinib, 
sunitinib, and others were used in the second-line treatment of patients with GIST harboring a 
PDGFRα D842V mutation, the median progression-free survival was only 2.1 months. 
Additionally, in a study conducted by Yoo et. al., 18 patients with PDGFRα-mutant GIST were 
treated with imatinib. Nine of these patients had a tumor harboring a PDGFRα D842V mutation, 
five of whom were evaluable for response. None of the five patients responded to imatinib as 
first-line treatment or to sunitinib as second-line treatment per RECIST. 

Trial BLU-285-1101 
Avapritinib is being investigated in Protocol BLU- 285-1101, entitled “A Phase 1 Study of 
Avapritinib in Patients with Gastrointestinal Stromal Tumors (GIST) and Other Relapsed and 
Refractory Solid Tumors,” a multicenter, open-label, two-part, parallel cohort study.  

As of January 11, 2018, 35 patients with unresectable or metastatic PDGFRα D842 mutation-
positive GIST have been evaluated for response in Study BLU-285-1101. Table 1 presents the 
patients’ best responses as assessed by the central radiology vendor (b) (4)
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Table 1: Summary of Best Response-PDGFRα D842 GIST Patients 

(b) (4)

The overall response rate (ORR) as assessed by an independent review committee is 71%. Two 
patients have confirmed complete response (CR) and 22 patients have a confirmed partial 
response (PR) with one patient awaiting PR confirmation (Figure 1).  

Figure 1: Waterfall Plot of Target Lesions Sum of Diameters Percent Change from 
Baseline-PDGFRα D842 GIST Patients 

(b) (6)
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Blueprint reports the duration of response (DOR) in Figure 2. The median DOR has not been 
reached.  

Figure 2: Duration of Response-PDGFRα D842 GIST Patients 

Blueprint provided safety data for 170 patients who had received at least one dose of avapritinib, 
136 of whom received 300 to 400 mg daily. Of these 170 patients, 169 experienced at least one 
adverse event (AE); the most common (≥ 15%) AEs experienced by these patients were nausea 
(56%), fatigue (51%), periorbital edema (43%), vomiting and cognitive effects (36% each), 
anemia (34%), peripheral edema (32%), diarrhea and decreased appetite (31% each), increased 
lacrimation (30%), dizziness (23%), hair color changes (20%), constipation (19%), abdominal 
pain and facial edema (18% each), and dyspepsia (17%). Serious adverse events (SAEs) have 
been reported in 75 of the 170 (44%) of patients who received study treatment at any dose and 55 
of 136 (40%) of patients who received avapritinib at a dose of 300-400 mg daily. Twenty-six 
(15%) patients experienced SAEs considered to be related to study drug. Anemia and pleural 
effusion (2% each) were the most commonly reported related SAEs. 

Overall, 81 patients discontinued avapritinib treatment for reasons including disease progression 
(56 patients), AE (15 patients), withdrew consent (3 patients), death (3 patients), investigator’s 
decision (2 patients), and administrative/other (2 patients). Nine patients discontinued treatment 
due to treatment-related Grade 2 or 3 AEs. No patient discontinued treatment due to treatment-
related Grade 4 or 5 AEs. 

DISCUSSION OF FDA RESPONSES TO SPONSOR QUESTIONS 

Nonclinical 

1)	 Does the Agency agree that the nonclinical PK/ADME data package is adequate to 
support the initial NDA submission of avapritinib? (see Section 12.2.1) 
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FDA Response: The PK/ADME package appears adequate; however, the acceptability of 
data from these studies will be determined during review of all data included in the initial 
NDA submission. 

2)	 Does the Agency agree that the nonclinical safety package per ICH S9 for avapritinib is 
adequate to support the initial NDA submission? (see Section 12.2.3) 

FDA Response: The nonclinical safety package appears adequate; however, the 
acceptability of data from these studies will be determined during review of all data 
included in the initial NDA submission.  

Clinical Pharmacology 

3)	 Does the Agency agree that the proposed Clinical Pharmacology package is adequate to 
support the initial NDA submission of avapritinib? (see Section 12.3) 

FDA Response: The clinical pharmacology package appears adequate to support the 
initial NDA submission of avapritinib. 

4)	 Does the Agency agree with the proposed pharmacokinetic, efficacy, and safety clinical 
parameters for the planned exposure-response analyses? (see Section 12.3.7.1) 

FDA Response: The planned E-R analyses appear acceptable; however, see additional 
clinical pharmacology comments below. 

5)	 Does the Agency agree with the proposal to assess the effects of avapritinib on cardiac 
repolarization, and that the QTc data from Study BLU-285-1101 are sufficient to support 
registration of avapritinib and that no further dedicated TQT study is required? (see 
Section 12.3.7.2) 

FDA Response: Yes. The proposed assessments appear reasonable to exclude large mean 
QTc effects (20 ms) at the therapeutic dose for the proposed indication. While it is 
acceptable to use exposure-response (concentration-QTc) analysis as the primary 
analysis, FDA will also consider the by-timepoint central tendency analysis as part of the 
overall evaluation and interpretation. 

For exposure-response analyses, FDA recommends that Blueprint follow the 
recommendations described in “Scientific white paper on concentration-QTc modeling” 
(Garnett, C. et al., J Pharmacokinet Pharmacodyn 2017; doi 10.1007/s10928-017-9558-5) 
and “Correction to: Scientific white paper on concentration-QTc modeling” (Garnett, C. 
et al., J Pharmacokinet Pharmacodyn 2018; doi 10.1007/s10928-017-9565-6). 
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Pharmacology and Toxicology, and CMC 

6)	 In keeping with Guidance for Industry: S9 Nonclinical Evaluation for Anticancer 
Pharmaceuticals, Blueprint proposes to apply ICH Q3A/Q3B identification and 
qualification thresholds to potential genotoxic impurities at the time of the NDA 
submission for the GIST indication, an advanced cancer. Does the Agency agree with our 
approach? (see Section 12.4.1) 

FDA Response: Blueprint’s approach appears acceptable. 

7) Does the Agency agree with treating 
(b) (4)

 as an organic 
impurity with a limit of % (at the ICH Q3A qualification threshold)? (see Section 

(b) (4)

12.4.2) 

FDA Response: Blueprint’s approach appears acceptable.  

ADDITIONAL COMMENTS 

8)	 In the future NDA submission, address the following items or questions in the Summary 
of Clinical Pharmacology: 

a.	 Provide the basis for selecting the doses and dosing regimens used in the trials 
intended to support the marketing application. Identify individuals who required 
dose modifications, and provide time to the first dose modification and reasons 
for the dose modifications in support of the proposed dose and administration. 

b.	 Identify the exposure-response relationships for efficacy, safety, and biomarkers. 

c.	 What are the characteristics of absorption, distribution, and elimination 
(metabolism and excretion)? 

d.	 What are the effects of food on the bioavailability of avapritinib? What are the 
dosing recommendations with regard to meals or meal types? Provide justification 
for recommendations with regard to meals or meal types. 

e.	 How do extrinsic (such as drug-drug interactions) and intrinsic factors (such as 
sex, race, disease, and organ dysfunctions) influence exposure, efficacy, or 
safety? What dose modifications are recommended? 

9)	 Submit the following items in the NDA: 

a.	 Bioanalytical methods and validation reports for all clinical pharmacology and 
biopharmaceutics trials. 

b.	 A final study report for each clinical pharmacology trial. Present the 
pharmacokinetic parameter data as geometric mean with coefficient of variation 
(and mean ± standard deviation) and median with minimum and maximum values 
as appropriate. 
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c.	 Complete datasets for clinical pharmacology and biopharmaceutics trials. The 
subjects’ unique ID number in the pharmacokinetic datasets should be consistent 
with the numbers used in the clinical datasets. 

d.	 All concentration-time and derived pharmacokinetic parameter datasets as SAS 
transport files (*.xpt). A description of each data item should be provided in a 
define.pdf file. Any concentrations or subjects that have been excluded from the 
analysis should be flagged and maintained in the datasets. 

e.	 Datasets that identify individual subjects with dose modifications; the time to the 
first dose reduction, interruption or discontinuation; and the reasons for dose 
modifications in the datasets.  

f.	 Population pharmacokinetic analysis reports that include the following: 

	 Standard model diagnostic plots 

	 Individual plots for a representative number of subjects. Each individual plot 
should include observed concentrations, the individual prediction line, and the 
population prediction line 

	 Model parameter names and units in tables 

	 Summary of the report describing the clinical application of modeling results 

	 Refer to the following pharmacometric data and models submission guidelines 
http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandT 
obacco/CDER/ucm180482.htm 

10)	 In the NDA, submit the following information and data to support the population 
pharmacokinetic analyses: 

a.	 SAS transport files (*.xpt) for all datasets used for model development and 
validation. 

b.	 A description of each data item provided in a Define.pdf file. Any concentrations 
or subjects that have been excluded from the analysis should be flagged and 
maintained in the datasets. 

c.	 Model codes or control streams and output listings for all major model building 
steps, e.g., base structural model, covariates models, final model, and validation 
model. Submitted these files as ASCII text files with *.txt extension (e.g., 
myfile_ctl.txt, myfile_out.txt). 

11)	 In the NDA, submit a study report describing exploratory exposure-response (measures 
of effectiveness, biomarkers and toxicity) relationships in the targeted patient population. 

a.	 Refer to the following Guidance documents for Industry at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformatio 
n/Guidances/ucm072137.pdf for population PK, 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformatio 
n/Guidances/ucm072109.pdf for exposure-response relationships, and 
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http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandToba 
cco/CDER/ucm180482.htm for pharmacometric data and models submission 
guidelines. 

b.	 Include the purpose of the simulations, assumptions, detailed process of PBPK 
model building and verification, summary of model input parameters, version of 
software, simulation results, and conclusions in the study report. 

c.	 Provide the study report as PDF files (screenshots can be incorporated if 
required). 

d.	 Include the model files used to generate the final PBPK simulations. These files 
should be executable by FDA reviewers using the specified software. 

e.	 Include appropriate supporting documentations such as any special instructions 
and file definitions. 

12)	 Include or address the following items in the NDA to assess the potential for QT 
prolongation: 

a.	 Copies of the study report(s) that provide relevant information pertaining to the 
effect of product administration on the QT interval 

b.	 Copy of the clinical protocol(s) 

c.	 Copy of the Investigator’s Brochure 

d.	 Annotated CRF 

e.	 A data definition file which describes the contents of the electronic data sets 

f.	 Electronic data sets as SAS.xpt transport files (i.e., in CDISC SDTM format) and 
all the SAS codes used for the primary statistical and exposure-response analyses 

g.	 Ensure that the ECG raw data set includes at least the following: subject ID, 
treatment, period, ECG date, ECG time (up to second), nominal day, nominal 
time, replicate number, heart rate, intervals QT, RR, PR, QRS and QTc (any 
corrected QT as points in your report, e.g. QTcB, QTcF, QTcI, etc., if there is a 
specifically calculated adjusting/slope factor, please also include the 
adjusting/slope factor for QTcI, QTcN, etc.), Lead, and ECG ID (link to 
waveform files if applicable) 

h.	 Data set whose QT/QTc values are the average of the above replicates at each 
nominal time point 

i.	 Narrative summaries and case report forms for any patient who experiences a 
death or serious adverse event potentially related to QT prolongation (including 
but not limited to ventricular tachycardia or fibrillation, syncope, or seizure) 

j.	 ECG waveforms to the ECG warehouse (www.ecgwarehouse.com) 

k.	 To facilitate the review for QTc prolongation, please provide the following table 
in a future NDA submission: 
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Highlights of Clinical Pharmacology and Cardiac Safety 
Therapeutic dose and 
exposure 

Include maximum proposed clinical dosing regimen 
Mean (%CV) Cmax and AUC at the single maximum proposed clinical 
dose 
Mean (%CV) Cmax and AUC at the steady state with the maximum 
proposed clinical dosing regimen 

Maximum tolerated dose Include if studied or NOAEL dose 
Principal adverse events Include most common adverse events; dose limiting adverse events 
Maximum dose tested Single Dose Specify dose 

Multiple Dose Specify dosing interval and duration 
Exposures Achieved at 
Maximum Tested Dose 

Single Dose Mean (%CV) Cmax and AUC 
Multiple Dose Mean (%CV) Cmax and AUC 

Range of linear PK Specify dosing regimen 
Accumulation at steady 
state 

Mean (%CV); specify dosing regimen 

Metabolites Include listing of all metabolites and activity 
Absorption Absolute/Relative 

Bioavailability 
Mean (%CV) 

Tmax  Median (range) for parent 
 Median (range) for metabolites 

Distribution Vd/F or Vd Mean (%CV) 
% bound Mean (%CV) 

Elimination Route  Primary route; percent dose eliminated 
 Other routes 

Terminal t½   Mean (%CV) for parent 
 Mean (%CV) for metabolites 

CL/F or CL Mean (%CV) 

Intrinsic Factors Age Specify mean changes in Cmax and AUC 
Sex Specify mean changes in Cmax and AUC 
Race Specify mean changes in Cmax and AUC 
Hepatic & Renal 
Impairment 

Specify mean changes in Cmax and AUC 

Extrinsic Factors Drug interactions Include listing of studied DDI studies with mean 
changes in Cmax and AUC 

Food Effects Specify mean changes in Cmax and AUC and 
meal type (i.e., high-fat, standard, low-fat) 

Expected High Clinical 
Exposure Scenario 

Describe worst case scenario and expected fold-change in Cmax and 
AUC. The increase in exposure should be covered by the supra-
therapeutic dose. 

Preclinical Cardiac 
Safety 

Summarize in vitro and in vivo results per S7B guidance. 

Clinical Cardiac Safety Describe total number of clinical trials and number of subjects at 
different drug exposure levels.  Summarize cardiac safety events per 
ICH E14 guidance (e.g., QT prolongation, syncope, seizures, 
ventricular arrhythmias, ventricular tachycardia, ventricular fibrillation, 
flutter, torsade de pointes, or sudden deaths). 
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PREA REQUIREMENTS 

Under the Pediatric Research Equity Act (PREA) (codified at section 505B of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 355c), all applications for new active 
ingredients (which includes new salts and new fixed combinations), new indications, new dosage 
forms, new dosing regimens, or new routes of administration are required to contain an 
assessment of the safety and effectiveness of the product for the claimed indication(s) in 
pediatric patients unless this requirement is waived or deferred (see section 505B(a)(1)(A) of the 
FD&C Act). 

Title V of the FDA Reauthorization Act of 2017 (FDARA) amended the statute to create section 
505B(a)(1)(B), which requires that marketing applications for certain adult oncology drugs (i.e., 
those intended for treatment of an adult cancer and with molecular targets that FDA determines 
to be substantially relevant to the growth or progression of a pediatric cancer) that are submitted 
on or after August 18, 2020 contain reports of molecularly targeted pediatric cancer 
investigations. These molecularly targeted pediatric cancer investigations must be “designed to 
yield clinically meaningful pediatric study data, gathered using appropriate formulations for each 
age group for which the study is required, regarding dosing, safety, and preliminary efficacy to 
inform potential pediatric labeling” (section 505B(a)(3)). Applications for drugs or biological 
products for which orphan designation has been granted and which are subject to the 
requirements of section 505B(a)(1)(B), however, will not be exempt from PREA (see section 
505B(k)(2)) and will be required to contain the molecularly targeted pediatric investigations as 
required, unless such investigations are waived or deferred. 

DATA STANDARDS FOR STUDIES 

Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  
electronic format as specified by [FDA].”  FDA has determined that study data contained in 
electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the 
Agency can process, review, and archive.  Currently, the Agency can process, review, and 
archive electronic submissions of clinical and nonclinical study data that use the standards 
specified in the Data Standards Catalog (Catalog) (See 
http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm). 

On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in 
Electronic Format--- Standardized Study Data 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ 
UCM292334.pdf). This guidance describes the submission types, the standardized study data 
requirements, and when standardized study data will be required.  Further, it describes the 
availability of implementation support in the form of a technical specifications document,  Study 
Data Technical Conformance Guide (Conformance Guide) (See 
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd 
f), as well as email access to the eData Team (cder-edata@fda.hhs.gov) for specific questions 
related to study data standards.  Standardized study data will be required in marketing 
application submissions for clinical and nonclinical studies that start on or after December 17, 

Reference ID: 4286883 

mailto:cder-edata@fda.hhs.gov
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances
http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm


 

 

 

IND 125379 
Page 13 

2016. Standardized study data will be required in commercial IND application submissions for 
clinical and nonclinical studies that start on or after December 17, 2017.  CDER has produced a 
Study Data Standards Resources web page that provides specifications for sponsors regarding 
implementation and submission of clinical and nonclinical study data in a standardized format.  
This web page will be updated regularly to reflect CDER's growing experience in order to meet 
the needs of its reviewers. 

Although the submission of study data in conformance to the standards listed in the FDA Data 
Standards Catalog will not be required in studies that start before December 17, 2016, CDER 
strongly encourages IND sponsors to use the FDA supported data standards for the submission of 
IND applications and marketing applications.  The implementation of data standards should 
occur as early as possible in the product development lifecycle, so that data standards are 
accounted for in the design, conduct, and analysis of clinical and nonclinical studies.  For clinical 
and nonclinical studies, IND sponsors should include a plan (e.g., in the IND) describing the 
submission of standardized study data to FDA.  This study data standardization plan (see the 
Conformance Guide) will assist FDA in identifying potential data standardization issues early in 
the development program. 

Additional information can be found at  
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 
onicSubmissions/ucm248635.htm. 

For general toxicology, supporting nonclinical toxicokinetic, and carcinogenicity studies, 
CDER encourages sponsors to use Standards for the Exchange of Nonclinical Data (SEND) and 
submit sample or test data sets before implementation becomes required.  CDER will provide 
feedback to sponsors on the suitability of these test data sets.  Information about submitting a test 
submission can be found here: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 
onicSubmissions/ucm174459.htm. 

LABORATORY TEST UNITS FOR CLINICAL TRIALS 

CDER strongly encourages IND sponsors to identify the laboratory test units that will be 
reported in clinical trials that support applications for investigational new drugs and product 
registration.  Although Système International (SI) units may be the standard reporting 
mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. 
conventional units and SI units might be necessary to minimize conversion needs during review.  
Identification of units to be used for laboratory tests in clinical trials and solicitation of input 
from the review divisions should occur as early as possible in the development process.  For 
more information, please see the FDA website entitled, Study Data Standards Resources and the 
CDER/CBER Position on Use of SI Units for Lab Tests website found at 
https://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM587505.p 
df. 
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SUBMISSION FORMAT REQUIREMENTS 

The Electronic Common Technical Document (eCTD) is CDER and CBER’s standard format for 
electronic regulatory submissions.  The following submission types: NDA, ANDA, BLA, 
Master File (except Type III) and Commercial INDs must be submitted in eCTD format.  
Submissions that do not adhere to the requirements stated in the eCTD Guidance will be subject 
to rejection. For more information please visit: http://www.fda.gov/ectd. 

The FDA Electronic Submissions Gateway (ESG) is the central transmission point for sending 
information electronically to the FDA and enables the secure submission of regulatory 
information for review.  Submissions less than 10 GB must be submitted via the ESG.  For 
submissions that are greater than 10 GB, refer to the FDA technical specification Specification 
for Transmitting Electronic Submissions using eCTD Specifications. For additional information, 
see http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway. 

SECURE EMAIL COMMUNICATIONS 

Secure email is required for all email communications from FDA when confidential information 
(e.g., trade secrets, manufacturing, or patient information) is included in the message.  To receive 
email communications from FDA that include confidential information (e.g., information 
requests, labeling revisions, courtesy copies of letters), you must establish secure email.  To 
establish secure email with FDA, send an email request to SecureEmail@fda.hhs.gov. Please 
note that secure email may not be used for formal regulatory submissions to applications (except 
for 7-day safety reports for INDs not in eCTD format). 

OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

The Office of Scientific Investigations (OSI) requests that the items described in the draft 
Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content 
for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions 
(February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide 
Containing Technical Specifications be provided to facilitate development of clinical investigator 
and sponsor/monitor/CRO inspection assignments, and the background packages that are sent 
with those assignments to the FDA ORA investigators who conduct those inspections.  This 
information is requested for all major trials used to support safety and efficacy in the application 
(i.e., phase 2/3 pivotal trials).  Please note that if the requested items are provided elsewhere in 
submission in the format described, the Applicant can describe location or provide a link to the 
requested information. 

Please refer to the draft Guidance for Industry Standardized Format for Electronic Submission of 
NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for 
CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical 
Conformance Guide Containing Technical Specifications: 

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 
ments/UCM332466.pdf. 

Reference ID: 4286883 

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
mailto:SecureEmail@fda.hhs.gov
http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway
http://www.fda.gov/ectd


IND 125379 
Page 15 

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 
ments/UCM332468.pdf. 

NEW PROTOCOLS AND CHANGES TO PROTOCOLS 

To ensure that the Division is aware of your continued drug development plans and to facilitate 
successful interactions with the Division, including provision of advice and timely responses to 
your questions, we request that the cover letter for all new phase 2 or phase 3 protocol 
submissions to your IND or changes to these protocols include the following information: 

1. Study phase 
2. Statement of whether the study is intended to support marketing and/or labeling changes 
3. Study objectives (e.g., dose finding) 
4. Population 
5. A brief description of the study design (e.g., placebo or active controlled) 
6. Specific concerns for which you anticipate the Division will have comments 
7.	 For changes to protocols only, also include the following information: 

 A brief summary of the substantive change(s) to the protocol (e.g., changes to 
endpoint measures, dose, and/or population) 


 Other significant changes
 
 Proposed implementation date
 

We recommend you consider requesting a meeting to facilitate discussion of multiple and/or 
complex issues.  
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring  MD  20993 

IND 125379 

MEETING MINUTES 

Blueprint Medicines Corporation 
Attention: Tanya Green, MS 
Director, Regulatory Affairs 
38 Sidney Street, Suite 200 
Cambridge, MA 02139 

Dear Ms. Green: 

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for avapritinib (BLU-285). 

We also refer to the meeting between representatives of your firm and the FDA on December 5, 
2017. The purpose of the meeting was to discuss 

. 

(b) (4)

A copy of the official minutes of the meeting is enclosed for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes. 

If you have any questions, call me at (301) 796-3074. 

Sincerely, 

{See appended electronic signature page} 

Idara Udoh, M.S. 
Senior Regulatory Health Project Manager 
Division of Oncology Products 2 
Office of Hematology and Oncology Products 
Center for Drug Evaluation and Research 

Enclosure: 
Meeting Minutes 

42 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page
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	BACKGROUND 
	Avapritinib is a kinase inhibitor that inhibits V-kit Hardy-Zuckerman 4 feline sarcoma viral oncogene homolog (KIT) and platelet-derived growth factor receptor alpha (PDGFRα). It is currently under investigation for the treatment of patients with unresectable or metastatic gastrointestinal stromal tumors (GIST) and for the treatment of patients with systemic mastocytosis. 
	FDA sent Preliminary Comments to Blueprint on January 28, 2019. 
	Regulatory 
	Regulatory 

	On December 21, 2018, Blueprint requested a meeting to discuss a planned NDA submission based on the results of Study BLU-285-1101. Specifically, Blueprint seeks FDA feedback on the following: 
	•. 
	•. 
	•. 
	the two proposed indications based on the topline results from Study BLU-285-1101 

	•. 
	•. 
	the proposed criteria for Adverse Events of Special Interest (AESIs) 

	•. 
	•. 
	the proposed scope and data cut-off for late-breaking safety information to be included in the ISS of the planned NDA 

	•. 
	•. 
	the potential that the planned NDA would be granted Priority Review designation 

	•. 
	•. 
	any potential clinical and clinical pharmacology post-marketing commitments (PMCs) 

	•. 
	•. 
	the necessity of a risk evaluation and mitigation strategy (REMS) in the initial NDA submission 

	•. 
	•. 
	the necessity of post-submission meetings, such as an application orientation meeting or an Advisory Committee meeting 


	The background package was received on January 10, 2019 and included questions on the clinical efficacy, clinical safety, and clinical pharmacology data to be included in the proposed NDA, the data format and data submission process, and administrative topics. 
	Key regulatory milestones for the avapritinib clinical development program are outlined below.  
	•. 
	•. 
	•. 
	•. 
	On June 9, 2015, IND 125379 was submitted to the Division of Oncology Products 2 (DOP2) containing Protocol BLU-285-1101, a dose-finding study in patients with GIST 
	Figure


	. The IND was allowed to proceed on July 9, 2015.  

	•. 
	•. 
	On January 6, 2016, avapritinib was granted orphan drug designation for the treatment of GIST. 

	•. 
	•. 
	•. 
	On October 4, 2016, BLU-285 was granted Fast Track designation (FTD) for the following two indications: 

	o. Treatment of patients with unresectable or metastatic GIST that progressed following treatment with imatinib and a second tyrosine kinase inhibitor to demonstrate a statistically robust and clinically meaningful improvement in progression-free survival (PFS) compared with available therapy 
	o. Treatment of patients with unresectable or metastatic GIST that progressed following treatment with imatinib and a second tyrosine kinase inhibitor to demonstrate a statistically robust and clinically meaningful improvement in progression-free survival (PFS) compared with available therapy 
	o. Treatment of patients with unresectable or metastatic GIST that progressed following treatment with imatinib and a second tyrosine kinase inhibitor to demonstrate a statistically robust and clinically meaningful improvement in progression-free survival (PFS) compared with available therapy 

	o. Treatment of patients with unresectable or metastatic GIST harboring a PDGFRα 
	o. Treatment of patients with unresectable or metastatic GIST harboring a PDGFRα 




	D842V mutation regardless of prior therapy to demonstrate a statistically robust 
	and clinically meaningful improvement in PFS compared with available therapy. 
	•. On October 21, 2016, a preliminary advice teleconference was held between FDA and Blueprint in which FDA provided feedback on Blueprint’s plan to request Breakthrough Therapy Designation (BTD). FDA advised that submission of a BTD request was premature and recommended that a new request for preliminary advice be submitted with durable (≥4 weeks) objective responses as assessed by central independent radiologic review and duration of response (DOR) in the population for which BTD was being sought. FDA als
	• On December 21, 2016,  received a non-significant risk (NSR) determination for the use of the PDGFRα D842V investigational use only (IUO) test for patient selection in 
	Figure

	the ongoing trial BLU-285-1101. 
	•. On April 19, 2017, a Type B End-of-Phase 1 (EOP1) meeting was held to discuss the clinical development program for avaprinitib for the treatment of patients with GIST harboring a PDGFRα D842V mutation, regardless of prior therapy. The following key points were made: 
	o Patients with unresectable GIST harboring a PDGFRα D842V mutation 
	regardless of prior therapy represent a severe and life-threatening condition with 
	an unmet medical need. 
	o. Overall response rate (ORR) and DOR data from 50 patients with unresectable or metastatic GIST harboring the PDGFRα D842V mutation in a single-arm trial may be sufficient to provide substantial evidence of effectiveness in support of a request for accelerated approval. The magnitude of the ORR as well as the DOR in these 50 patients will be important in determining whether the data is sufficient to support an NDA submission. 
	o. Overall response rate (ORR) and DOR data from 50 patients with unresectable or metastatic GIST harboring the PDGFRα D842V mutation in a single-arm trial may be sufficient to provide substantial evidence of effectiveness in support of a request for accelerated approval. The magnitude of the ORR as well as the DOR in these 50 patients will be important in determining whether the data is sufficient to support an NDA submission. 
	o. Overall response rate (ORR) and DOR data from 50 patients with unresectable or metastatic GIST harboring the PDGFRα D842V mutation in a single-arm trial may be sufficient to provide substantial evidence of effectiveness in support of a request for accelerated approval. The magnitude of the ORR as well as the DOR in these 50 patients will be important in determining whether the data is sufficient to support an NDA submission. 

	o. Whether the development program for avapritinib for the treatment of patients with unresectable or metastatic GIST harboring the PDGFRα D842V will support accelerated or regular approval will be determined once more data is available. 
	o. Whether the development program for avapritinib for the treatment of patients with unresectable or metastatic GIST harboring the PDGFRα D842V will support accelerated or regular approval will be determined once more data is available. 


	Factors influencing these decisions are as follows: 
	
	
	
	

	Whether the results of the retrospective natural history study, BLU-2851002, being conducted by Blueprint are consistent with the results from published studies showing that patients with PDGFRα D842V mutation-positive GIST have very low response rates to FDA approved therapies for GIST. 

	
	
	

	Whether the ORR in patients with GIST with PDGFRα D842V has a lower limit of the 95% confidence interval that excludes the observed response rate with available therapies and is clinically meaningful with a sufficient duration of follow-up (all patients followed for ≥ 6 months since onset of response). 

	
	
	

	The totality of data submitted will be used to make a determination regarding approval, as well as the approval pathway. 


	• 
	On May 25, 2017, . 
	•. On June 1, 2017, BLU-285 was granted BTD for the following indication: 
	o Treatment of patients with unresectable or metastatic GIST harboring the 
	PDGFRα D842V mutation. 
	• 
	proposed amount of. for drug product registration batches. 
	• 
	On September 26, 2017, . 
	•. On September 26, 2017, a Type B End-of-Phase 2 (EOP2) CMC meeting was held to review and reach agreement on avapritinib CMC development plans in support of timely submission of the proposed NDA. 
	• 
	harboring a PDFGRα D842V mutation regardless of prior therapy may be 
	appropriate following completion of Study BLU-285-1101 and the natural history 
	appropriate following completion of Study BLU-285-1101 and the natural history 
	that there were only three patients with PDGFRα non-D842V mutations enrolled in the clinical trial which may not provide sufficient information for approval in 

	On July 25, 2017, a Type B Guidance meeting (CMC) was held to discuss Blueprint’s 
	On December 5, 2017, a Type B EOP2 meeting was held to discuss the proposed  The following key points were made: o An initial NDA submission for patients with unresectable or metastatic GIST 
	study. It was noted 
	the entire PDGFRα D842 population. 
	o. Blueprint stated that enrollment of patients with D842V mutations was slower than anticipated and wondered if an NDA submitted with a smaller data set would be acceptable. FDA expressed concern that a smaller data set may not contain sufficient information regarding the safety and efficacy of avapritinib in the proposed indication to support a regulatory decision. Blueprint and FDA discussed alternatives to increase enrollment, including just in time enrollment of patients or expanded access. FDA stated 
	support an NDA. o 
	•. 
	•. 
	•. 
	On May 23, 2018, a Type B, Multidisciplinary Breakthrough Therapy meeting was granted. On July 5, 2018 preliminary comments were sent to Blueprint, and Blueprint cancelled the scheduled meeting, stating that the preliminary responses were clear. 

	•. 
	•. 
	•. 
	On August 3, 2018, Blueprint submitted a Type C meeting request to continue discussions regarding the avapritinib clinical development and registration program. FDA issued final written responses on September 17, 2018, which included the following information: 

	o. Integrated Summary of Efficacy (ISE) and Integrated Summary of Safety (ISS) are required in applications submitted; however, Blueprint may split the ISE and ISS across Module 2 and Module 5. 
	o. Integrated Summary of Efficacy (ISE) and Integrated Summary of Safety (ISS) are required in applications submitted; however, Blueprint may split the ISE and ISS across Module 2 and Module 5. 
	o. Integrated Summary of Efficacy (ISE) and Integrated Summary of Safety (ISS) are required in applications submitted; however, Blueprint may split the ISE and ISS across Module 2 and Module 5. 

	o. In the initial NDA filing, case report forms (CRFs) should be provided for those patients who died within 30 days after the last dose of study drug, discontinued study drug due to an adverse event (AE), experienced a drug-related serious adverse event (SAE), or experienced AESIs. FDA may also request other CRFs during the course of the NDA review and these CRFs should be available for submission upon request. Please provide a list of CRFs in each clinical study report that is searchable by patient identi
	o. In the initial NDA filing, case report forms (CRFs) should be provided for those patients who died within 30 days after the last dose of study drug, discontinued study drug due to an adverse event (AE), experienced a drug-related serious adverse event (SAE), or experienced AESIs. FDA may also request other CRFs during the course of the NDA review and these CRFs should be available for submission upon request. Please provide a list of CRFs in each clinical study report that is searchable by patient identi

	o. The 3-month safety update should include any new safety information learned about avapritinib that may reasonably affect the statement of contraindications, warnings, precautions, and adverse reactions in the draft labeling. 
	o. The 3-month safety update should include any new safety information learned about avapritinib that may reasonably affect the statement of contraindications, warnings, precautions, and adverse reactions in the draft labeling. 

	o. The proposed NDA includes an indication of GIST harboring PDGFRα exon 18 mutations. There are only four patients with PDGFRα non-D842V mutations which may not provide sufficient information for approval in the entire PDGFRα 
	o. The proposed NDA includes an indication of GIST harboring PDGFRα exon 18 mutations. There are only four patients with PDGFRα non-D842V mutations which may not provide sufficient information for approval in the entire PDGFRα 



	• 
	• 
	On October 9, 2018, Blueprint submitted a request for review of the proposed proprietary 

	•. 
	•. 
	On December 21, 2018, Blueprint submitted a Type B pre-NDA meeting request (CMC) to discuss the CMC registration and commercialization plans for avapritinib. The meeting is scheduled on February 28, 2019.  


	exon 18 population. o 
	name “ ”. On January 24, 2019, FDA issued a Proprietary Name Request Unacceptable letter because the proposed name may be confused with another currently marketed drug ( ). 
	Chemistry, Manufacturing, and Controls (CMC) 
	Chemistry, Manufacturing, and Controls (CMC) 

	The chemical name of avapritinib (BLU-285) is (S)-1-(4-fluorophenyl)-1-(2-(4-(6-(1-methyl-1Hpyrazol-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-yl)piperazin-yl)pyrimidin-5-yl)ethan-1-amine. The molecular weight is 498.57 g/mol and the molecular formula is C26H27FN10. 
	Figure

	of avapritinib drug substance is manufactured. 
	Figure
	Avapritinib drug product was initially formulated as oral hard gelatin capsules (no added excipients) in the following strengths: 5 mg, 10 mg, 30 mg, 40 mg, and 100 mg. Later, oral immediate release film-coated tablets of avapritinib were developed in the following strengths: 25 mg, 100 mg, 150 mg, 200 mg, 300 mg, and 400 mg. 
	Reference ID: 4387750 
	Nonclinical 
	Nonclinical 

	Avapritinib (BLU-285) is a small molecule inhibitor of KIT D816V and PDGFRα D842V mutants as well as wild type proteins. To support the anticipated NDA submission, Blueprint has conducted GLP-compliant 3-month repeated-dose toxicity studies in rats and dogs as well as pharmacokinetic (PK)/ADME studies, and safety pharmacology studies to assess the effect of avapritinib on central nervous system, respiratory, and cardiovascular endpoints. Additional safety studies assessed the effect of avapritinib on hERG i
	Clinical Pharmacology 
	Clinical Pharmacology 

	As of October 11, 2017, PK data are available from 43 GIST patients who enrolled in the first-in-human (FIH) study BLU-285-1101 (see Blueprint’s Table 11 below). Patients were treated during the dose escalation part of the study at doses of 30 to 600 mg given orally (PO) once daily (QD) in the fasted state (no food intake from 2 hours before until 1 hour after drug administration). The maximum tolerated dose (MTD) was determined to be 400 mg PO QD. The results indicate that avapritinib was rapidly absorbed 
	Figure
	In Study BLU-285-0101, 30 healthy male subjects received a single 200 mg oral dose of avapritinib in the fasted state as the tablet formulation (2x100 mg tablets) or the capsule formulation (2x100 mg capsules) in a randomized 2-way cross-over fashion. According to Blueprint, the results of the study indicate that the relative bioavailability of avapritinib from tablet formulation is comparable to the capsule formulation. Mean Cmax and AUC following the capsule formulation were only 6 to 10% lower than those
	Clinical 
	Clinical 

	The annual incidence of GIST in the United States is estimated to be between 4,000 and 6,000 cases per year. High risk characteristics occurring in approximately half of patients with GIST at presentation include large size, local infiltration, and metastasis. The overall 5-year survival rate for GIST is 76%; however, patients with unresectable or metastatic GIST have an estimated 48% 5-year survival. Approximately 90% of GISTs have a mutation in either KIT or the related 
	protein PDGFRα. Most KIT mutations are found in exon 11; however, mutations in exon 9, 13, 
	or 17 have also been described. For tumors that do not have a KIT mutation, the most common 
	mutation described is the PDGFRα D842V mutation. 
	Initial therapy for patients with unresectable or metastatic GIST is with KIT-directed kinase inhibitors including imatinib, sunitinib, and regorafenib. Treatment with imatinib as first-line therapy is associated with sustained responses in 80% of patients with metastatic disease. The median PFS for treatment with imatinib is 20 to 26 months. Sunitinib is approved as a second-line therapy for the treatment of GIST after disease progression or intolerance to imatinib. The response rate to sunitinib is 7% and
	(2:1) to receive regorafenib (n=133) plus best supportive care (BSC) or placebo (n=66) plus BSC; patients were stratified at randomization by line of therapy (i.e., 3line (3L) versus 4L+), and geographic region. The study showed that regorafenib extended the median PFS by approximately 4 months as compared to placebo (HR 0.27 [95% CI: 0.19, 0.39]; p < 0.0001), with median PFS of 4.8 months in the regorafenib arm and 0.9 months in the placebo arm. There was no statistically significant difference in OS at th
	rd 

	Approximately 1% of patients with GIST harbor PDGFRα D842V mutations. In one retrospective analysis, of 32 patients with GIST harboring the PDGFRα D842V mutation, zero 
	patients [95% confidence interval (CI): 0, 11%] had a response to imatinib per Response Evaluation Criteria in Solid Tumors (RECIST). When the TKIs imatinib, sunitinib, and others were used in second-line treatment of patients with GIST that harbor PDGFRα D842V mutation, the median PFS was 2.1 months. Additionally, in a study conducted by Yoo et. al., of five 
	patients with a PDGFRα D842V mutation evaluable for response, none responded to imatinib as 
	first-line treatment or to sunitinib as second-line treatment per RECIST. 
	Trial BLU-285-1101 Design 
	Avapritinib is being investigated in Protocol BLU- 285-1101, entitled “A Phase 1 Study of BLU285 in Patients with Gastrointestinal Stromal Tumors (GIST) and Other Relapsed and Refractory Solid Tumors”, a multicenter, open-label, parallel cohort study. The study design is as follows: 
	•. 
	•. 
	•. 
	Part 1 is a non-randomized, single-arm, dose-escalation cohort of approximately 50 patients with unresectable GIST or other advanced solid tumors. Patients with unresectable GIST must have disease that has progressed following imatinib and at least one other TKI or have disease with a D842V mutation in the PDGFRα gene. 

	•. 
	•. 
	Part 2 is a non-randomized, non-comparative, parallel cohort, activity-estimating trial enrolling the following populations: 


	−. Approximately 100 patients with unresectable GIST that has progressed following treatment with imatinib and at least one other TKI and who do not have a D842V 
	mutation in the PDGFRα gene 
	−. Approximately 50 patients with unresectable GIST harboring a D842V mutation 
	in the PDGFRα gene identified by local and central assessment 
	−. Approximately 50 patients with unresectable GIST that has progressed and/or who have experienced intolerance following treatment with imatinib and who have not received additional kinase-inhibitor therapy and do not have a known 
	D842V mutation in the PDGFRα gene. 
	The two primary objectives of Part 1 are as follows: 
	•. 
	•. 
	•. 
	To determine the MTD and recommended phase 2 dose (RP2D) of avapritinib  

	•. 
	•. 
	To determine the overall safety profile of avapritinib as assessed by the type, frequency, severity, timing and relationship to study drug of AEs, SAEs, and changes in vital signs, ECGs, and safety laboratory tests. 


	The four primary objectives of Part 2 are as follows: 
	•. To determine the ORR by modified RECIST v1.1 (mRECIST) as assessed by the central review at the MTD/RP2D of avapritinib in patients with unresectable GIST who have a 
	PDGFRα D842V mutation 
	•. 
	•. 
	•. 
	To determine the ORR as assessed by central review per mRECIST v1.1 for patients with GIST that progressed following treatment with imatinib and at least one other TKI who are not known to have a D842V mutation in PDGFRα 

	•. 
	•. 
	To determine the ORR as assessed by central review per RECIST v1.1 at the MTD/RP2D of avapritinib in patients with unresectable GIST who have progressed or experienced intolerance to imatinib and who have not received additional kinase-inhibitor therapy 


	who are not known to have a D842V mutation in PDGFRα 
	•. To determine the safety and tolerability of avapritinib as assessed by the type, frequency, severity, timing and relationship to study drug of AEs, SAEs, and changes in vital signs, ECGs, and safety laboratory tests. 
	Results 
	As of November 16, 2018, 43 patients with unresectable or metastatic PDGFRα exon 18 
	mutation positive GIST (38 patients with D842V mutations and 5 patients with non-D842V 
	mutations) have been evaluated for response in Study BLU-285-1101. Table 1 presents the patients’ best responses as assessed by the central radiology vendor 

	Table 1: Summary of Best Response for Patients With PDGFRα Exon 18-Mutated GIST 
	Table 1: Summary of Best Response for Patients With PDGFRα Exon 18-Mutated GIST 
	Table
	TR
	PDGFRα D842V N=38 
	PDGFRα Non D842V Exon 18 N=5 
	PDGFRα Exon 18 N=43 

	Confirmed ORRa, n (%) 95% CI 
	Confirmed ORRa, n (%) 95% CI 
	34 (89.5) (75.2, 97.1) 
	2 (40) (5.3, 85.3) 
	36 (83.7) (69.3, 93.2) 

	Complete response, n (%) 
	Complete response, n (%) 
	3 (7.9) 
	0 
	3 (7.0) 

	Partial response, n (%) 
	Partial response, n (%) 
	31 (81.6) 
	2 (40) 
	33 (76.7) 

	Median DORb, months 95% CI 
	Median DORb, months 95% CI 
	NR (11.5, NE) 
	NR (7.2, NE) 
	NR (11.5, NE) 


	a.. 
	a.. 
	a.. 
	As assessed by independent review per mRECIST 1.1 

	b.. 
	b.. 
	Estimated by Kaplan-Meier 

	a. 
	a. 
	As assessed by independent review per mRECIST 1.1 

	b. 
	b. 
	Estimated by Kaplan-Meier 


	Figure
	Trial BLU-285-1002 Design 
	Study BLU- 285-1002 is a multicenter, retrospective, observational study using data obtained 
	from clinical charts to characterize the natural history of disease in patients with PDGFRα D842 
	mutant GIST. The primary objective of the trial was to characterize clinical outcomes (best response, DOR, PFS and OS) of patients with PDGFRα D842 mutant GIST treated with kinase inhibitor therapies. Specified demographic and clinical data from patients with GIST diagnosed from January 1, 2000 until present was extracted through chart review and entered on prespecified electronic CRFs. 
	Results 
	Blueprint provided retrospective data from 22 patients with PDGFRα D842 mutant GIST (all mutations were PDGFRα D842V) at three centers in the U.S. Of these 22 patients, one had a 
	complete response during the first-line treatment resulting in a first-line ORR of 4.5% (95% CI 0.1, 22.8). Additionally, one patient had a partial response in response to crenolanib, an investigational TKI, in their fourth-line of therapy. 
	Safety 
	Blueprint provided safety data for 243 patients with GIST who had received at least one dose of avapritinib. Of these 243 patients, 239 (98%) experienced at least one AE; the most common (>20%) AEs experienced by these patients were nausea (61%), fatigue (53%), anemia (44%), periorbital edema (39%), vomiting and diarrhea (37% each), decreased appetite (35%) peripheral edema (33%), increased lacrimation (30%), memory impairment (25%), facial edema (23%), constipation (22%), and hair color changes (21%). Grad
	SAEs have been reported in 122 of the 243 (50%) of patients who received study treatment at any dose. Forty-six (19%) patients experienced SAEs considered to be related to study drug. Anemia (3.7%), pleural effusion (1.6%), vomiting, acute kidney injury, and confusional state (1.4% each), and cognitive disorders, diarrhea, and transient ischemic attack (0.8% each) were SAEs considered related to avapritinib that were reported in more than one patient. Overall, 63% of patients experienced AEs that led to tem
	The planned NDA for avapritinib will include the efficacy populations shown in the figure below, to support the following two indications: 
	The planned NDA for avapritinib will include the efficacy populations shown in the figure below, to support the following two indications: 
	Avapritinib is indicated for the treatment of adult patients with: 

	• Unresectable or metastatic gastrointestinal stromal tumors (GIST) harboring PDGFRα exon 18 mutations, including the PDGFRα D842V mutation  regardless of prior therapy •
	 Blueprint states that efficacy data will be from BLU-285-1101. The indication for patients with GIST harboring a 
	PDGFRα exon 18 mutation will be supported by data from a natural history study, Study BLU-
	285-1002. BLU-285-1303 is an ongoing multicenter, randomized, open-label 

	trial of avapritinib versus regorafenib in patients with locally advanced or metastatic GIST previously treated with imatinib and 1 or 2 other TKIs (excluding regorafenib). The safety of avapritinib will be from all ongoing clinical studies including BLU-285-1101, BLU-285-1303, and BLU-285-2101. BLU-285-2101 is a dose escalation trial in patients with systemic mastocytosis. 
	DISCUSSION OF FDA RESPONSES TO SPONSOR QUESTIONS Clinical 
	1) 
	Figure
	D842V mutations 
	2) Does the Agency agree that the results from Study BLU-285-1101 support the review of an avapritinib NDA for the treatment of patients with unresectable or metastatic GIST harboring PDGFRA exon 18 mutations, including PDGFRA , regardless of prior therapy? 
	: The proposed content of the NDA package may be sufficient to support an NDA filing. To file the application, all responding patients should be followed for a minimum of 6 months from the onset of response or until progression.  
	FDA Response

	Given the limited number of patients who harbor non-PDGFRα D842V mutations (n=5), whether the data from these few patients would support an indication that includes all PDGFRα exon 18 mutations will be determined during review of the submission. In the NDA submission, provide justification, including any available nonclinical data, for why 
	the ORR observed for the PDGFRα D842V subpopulation can be generalized to the 
	broader PDGFRα exon 18 mutation population. 
	: 
	Blueprint’s Response (provided via email on January 31, 2019)

	PDGFRA exon 18-mutated GIST 
	PDGFRA exon 18-mutated GIST 
	PDGFRA exon 18-mutated GIST 

	Similarly, for the PDGFRA exon 18 group which is predominately made up of patients with the most common activation loop mutation D842V (~90%), the 31 patient enrolled into the study on 16 February 2018. In order to allow this patient to have a response and ≥ 6 months DOR, 16 November 2018 was chosen as the data cut-off date for the NDA.  An additional 7 patients were in screening at that time and allowed to enroll after 31 January 2018 due to high demand and unmet medical need for this patient group. 
	st

	At the time of the NDA data cut-off date of 16 November 2018, the efficacy analysis includes 36 confirmed responders in the PDGFRA exon 18 patient population with an ORR of 83.7% and median DOR not reached. As seen in Figure 3, there are several responders who have not yet reached the 6 months DOR threshold. All other responding patients are either past the 6-month DOR period or went off treatment/progressed prior to the 6-month DOR threshold. Additional DOR data on the ongoing patients will be available du
	The ORR of 83.7% (95% CI: 69% - 93%) has a lower limit of the 95% CI excluding the observed response rate of 0% with available therapies according to published reports (Cassier et al., 2012; Yoo et al., 2016) and confirmed by the results of the natural history study BLU-285-1002. Blueprint believes these data are of a sufficient magnitude to support approval for avapritinib for patients with PDGFRA exon 18 mutant GIST. 
	Additional nonclinical data supporting the broad activity of avapritinib on other activation loop mutants and a justification for why the ORR observed in the PDGFRA D842V subpopulation can be generalized for including PDGFRA exon 18 non-D842V patients in the overall dataset will be provided in the NDA. 
	Figure 3: PDGFRA Exon 18 Mutant GIST Registration Dataset for Initial NDA Submission (300/400 mg and All Doses) 
	Figure
	Similarly, Blueprint proposes to provide follow-up efficacy analysis (ORR + DOR) for PDGFRA exon 18 responders based on a 2 April 2019 data cut-off date that would be submitted as part of the 3-month Safety Update Report after the initial NDA submission. 
	Does the Agency agree that the PDGFRA exon 18 efficacy data package (following patients for at least 8 months of treatment from first dose) is acceptable to file an initial NDA submission? Does the Agency agree that follow-up efficacy analysis (ORR and DOR) from the PDGFRA exon 18 responders could be provided as part of the 3-month Safety Update Report after the initial NDA submission? 
	: See “Discussion During Meeting” for Question 1 above. 
	Discussion During Meeting

	3). Does the Agency agree with the categorization of adverse events of special interest (AESIs)? 
	: Yes, FDA agrees with the categorization of AESIs included in the 
	FDA Response

	meeting package. During the NDA review, FDA may request additional safety analyses. 
	: No further discussion is requested. 
	Blueprint’s Response (provided via email on January 31, 2019)

	4). Does the Agency agree with the scope of late-breaking safety information to be included in the Integrated Summary of Safety (ISS)? 
	: Yes, FDA agrees with the proposal regarding the information to be included in the 3-month safety update. In general, the 3-month safety update should include any new safety information that may reasonably affect the statement of contraindications, warnings, precautions, and adverse reactions in the draft labeling for avapritinib. 
	FDA Response

	: Blueprint would like to clarify that this question was concerning late-breaking safety information to be included in the Integrated Summary of Safety (ISS) and not the 90-day (3-month) safety update report. The content and format of the 90-day safety report was discussed and agreed upon in the clinical WRO feedback from FDA dated 17 September 2018.  
	Blueprint’s Response (provided via email on January 31, 2019)

	Blueprint proposes that late-breaking safety information in the ISS, between the NDA cut-off date and 28 February 2019, will include only related serious adverse events (SAEs) and any deaths occurring on treatment (within 30 days after the last dose of avapritinib) from the agreed upon ISS populations (BLU-285-1101, BLU-285-1303 and BLU-285-2101). This data will be from the Global Safety Database. 
	: No discussion occurred. 
	Discussion During Meeting

	5). Does the Agency agree that efficacy analyses from both NDA registration populations (4L+ and PDGFRA exon 18) will be summarized within a single Module 2.7.3? 
	: Yes, FDA agrees. However, provide separate efficacy analyses for each 
	FDA Response

	requested indication. 
	: No further discussion is requested. 
	Blueprint’s Response (provided via email on January 31, 2019)

	Regulatory 
	6). Does the Agency agree that the avapritinib NDA meets the requirements for a Priority Review designation? 
	: Decisions regarding whether an application meets the requirements for a Priority Review designation are made at the time of filing. In general, applications will be considered for priority review if the product treats a serious condition and, if approved, would provide a significant improvement in safety or effectiveness of the treatment, prevention, or diagnosis of a serious condition. 
	FDA Response

	Refer to the following guidance document for additional information: FDA Guidance for Industry Expedited Programs for Serious Conditions – Drugs and Biologics found at 
	. 
	. 
	https://www.fda.gov/downloads/Drugs/Guidances/UCM358301.pdf


	: No further discussion is requested. 
	Blueprint’s Response (provided via email on January 31, 2019)

	7). Does the Agency agree that the following Post Marketing Commitments (PMCs) would be warranted if approval is granted, based on currently available information? 
	a. b. 
	Figure
	c.. A study to evaluate the pharmacokinetics (PK) of avapritinib in hepatically impaired subjects? 
	: FDA agrees that a PMR to evaluate the effect of hepatic impairment on the PK of avapritinib is likely to be required; however, a final determination will be made at the time of NDA review. 
	FDA Response

	Consider whether a population PK analysis using data from clinical trials would be useful to assess the effect of hepatic impairment on avapritinib PK and to support dosing recommendations. Include an assessment of hepatic impairment as part of the population PK analysis with the original NDA submission. FDA recommends that a sufficient number of patients with mild, moderate and severe hepatic dysfunction are enrolled in clinical trials to get enough PK samples from each patient to characterize PK by level 
	Reference ID: 4387750 
	analysis and power the study to get precise estimates (relative standard error 
	≤20%) of the mean clearance parameter in hepatic impaired patients. For further 
	information, see hepatic impairment guidance at 
	https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformati 
	https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformati 
	https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformati 


	. 
	on/Guidances/UCM072123.pdf

	: No further 
	Blueprint’s Response (provided via email on January 31, 2019)

	discussion is requested. 
	d.. Does the Agency agree that at this time, no further clinical or clinical pharmacology PMCs would be required? 
	: A determination regarding whether additional clinical or clinical pharmacology PMCs or PMRs will be necessary will be made during review of the NDA submission. 
	FDA Response

	: No further 
	Blueprint’s Response (provided via email on January 31, 2019)

	discussion is requested. 
	8). Does the Agency agree that, based on the currently available benefit/risk profile, inclusion of a Risk Evaluation and Mitigation Strategy (REMS) in the initial avapritinib NDA submission is not warranted? 
	: Based upon the information provided it the meeting package, there does not appear to be a risk that would require a REMS; however, final determination will be made during the review of the NDA. 
	FDA Response

	: No further discussion is requested. 
	Blueprint’s Response (provided via email on January 31, 2019)

	9). Given that avapritinib is a Breakthrough Therapy Designated (BTD) product, what is the impact on the anticipated timing of key milestones during the NDA review process? 
	: Features of BTD (and Fast Track designation) include the ability to obtain rolling review. Rolling review allows FDA to consider reviewing portions of a marketing application before the sponsor submits the complete application. FDA notes that the indications for which Blueprint is requesting initial NDA approval are different from the indications for which avapritinib has been granted Fast Track designation (and BTD). If Blueprint wishes to request rolling review for the proposed NDA submission, FDA recom
	FDA Response

	The review timeline, which includes key review milestones, will be included in the filing communication letter. See also FDA response to Question 6. 
	Reference ID: 4387750 
	: Blueprint will not be submitting the NDA as a rolling submission. 
	Blueprint’s Response (provided via email on January 31, 2019)

	: No discussion occurred. 
	Discussion During Meeting

	10). Does the Agency believe an Applicant Orientation Meeting (AOM) is needed to familiarize the Agency with an initial NDA submission for avapritinib? 
	: Yes. 
	FDA Response

	: No further discussion is requested. 
	Blueprint’s Response (provided via email on January 31, 2019)

	ADDITIONAL FDA COMMENTS 
	ADDITIONAL FDA COMMENTS 

	11) FDA requests that Blueprint provide an update on the status of the 
	Blueprint’s Response (provided via email on January 31, 2019): Please see below for 
	updates on the • • • • • 
	: No discussion occurred. 
	Discussion During Meeting

	12). In the original NDA submission for both proposed indications, provide an analysis of response rate in patients who received 300 versus 400 mg as their starting doses of avapritinib, as part of a justification for the appropriateness of your proposed pooling strategy. 
	: No further discussion is requested. 
	Blueprint’s Response (provided via email on January 31, 2019)

	13). As part of Blueprint’s NDA submission, provide efficacy data from all patients with GIST who received avapritinib on study BLU-285-1101 at any dose. 
	: Blueprint will provide efficacy data from all patients with GIST who received avapritinib on study BLU-285-1101 at any dose in the dataset package, with the primary analyses of efficacy based on those patients treated at 300/400 mg QD. 
	Blueprint’s Response (provided via email on January 31, 2019)

	Does this approach address the Agency's additional comment? 
	: FDA agrees, but reiterated their advice that Blueprint justify their pooling approach in the original NDA submission. FDA also stated that safety and efficacy of avapritinib in the subset of patients who received the dosage regimen proposed for product labeling, including intra-patient dose escalation instructions if applicable, should be described in the original NDA submission. FDA requested that the safety and efficacy datasets submitted to the NDA include a flag to identify patients who initiated trea
	Discussion During Meeting

	14). A determination regarding the need for an advisory committee is made on a caseby-case basis and will be made during the review of the application. 
	: No further discussion is requested. 
	Blueprint’s Response (provided via email on January 31, 2019)

	DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 
	DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 

	•. 
	•. 
	•. 
	The content of a complete application was discussed. Some portions of the package, including nonclinical and clinical pharmacology, were addressed in the meeting package for the July 2018 meeting, which was later cancelled. 

	•. 
	•. 
	All applications are expected to include a comprehensive and readily located list of all clinical sites and manufacturing facilities included or referenced in the application. 

	•. 
	•. 
	FDA reiterated that there does not appear to be a risk that would require a REMS; however, final determination will be made during review of the NDA. 

	•. 
	•. 
	Major components of the application are expected to be submitted with the original application and are not subject to agreement for late submission.  You stated you intend to submit a complete application and therefore, there are no agreements for late submission of application components. 

	•. 
	•. 
	In addition, we note that a chemistry pre-submission meeting is scheduled for February 28, 2019.  A summary of agreements reached at that meeting will be documented in the respective meeting minutes. 


	ISSUES REQUIRING FURTHER DISCUSSION 
	No issues requiring further discussion. 
	ACTION ITEMS 
	No action items. 
	ATTACHMENTS AND HANDOUTS 
	“IND 125379_Pre-NDA Meeting Slides_6Feb2019” Power Point Presentation 
	PREA REQUIREMENTS 
	PREA REQUIREMENTS 

	Under the Pediatric Research Equity Act (PREA) (codified at section 505B of the Federal Food, Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 355c), all applications for new active ingredients (which includes new salts and new fixed combinations), new indications, new dosage forms, new dosing regimens, or new routes of administration are required to contain an assessment of the safety and effectiveness of the product for the claimed indication(s) in pediatric patients unless this requirement is waived or defer
	Title V of the FDA Reauthorization Act of 2017 (FDARA) amended the statute to create section 505B(a)(1)(B), which requires that any original marketing application for certain adult oncology drugs (i.e., those intended for treatment of an adult cancer and with molecular targets that FDA has determined to be substantially relevant to the growth or progression of a pediatric cancer) that are submitted on or after August 18, 2020, contain reports of molecularly targeted pediatric cancer investigations.  See lin
	Under section 505B(e)(2)(A)(i) of the FD&C Act, you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End of Phase 2 (EOP2) meeting, or such other time as agreed upon with FDA.  (In the absence of an EOP2 meeting, refer to the draft guidance below.)  The iPSP must contain an outline of the pediatric assessment(s) or molecularly targeted pediatric cancer investigation(s) that you plan to conduct (including, to the extent practicable study objectives and design, age groups, relevant endp
	Under section 505B(e)(2)(A)(i) of the FD&C Act, you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End of Phase 2 (EOP2) meeting, or such other time as agreed upon with FDA.  (In the absence of an EOP2 meeting, refer to the draft guidance below.)  The iPSP must contain an outline of the pediatric assessment(s) or molecularly targeted pediatric cancer investigation(s) that you plan to conduct (including, to the extent practicable study objectives and design, age groups, relevant endp
	submitted in PDF and Word format. Failure to include an Agreed iPSP with a marketing application could result in a refuse to file action. 

	For the latest version of the molecular target list, please refer to 
	544641.htm 
	544641.htm 
	https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/OCE/ucm 


	For additional guidance on the timing, content, and submission of the iPSP, including an iPSP. Template, please refer to the draft guidance for industry, Pediatric Study Plans: Content of and .Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at:  .
	. .In addition, you may contact the OCE Subcommittee of PeRC Regulatory Project Manager by. email at . For further guidance on pediatric product development, .please refer to:. 
	CM360507.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U. 

	OCEPERC@fda.hhs.gov
	OCEPERC@fda.hhs.gov


	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht 
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht 
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht 


	m. 
	m. 

	PRESCRIBING INFORMATION 
	PRESCRIBING INFORMATION 

	In your application, you must submit proposed prescribing information (PI) that conforms to the content and format regulations found at 21  and  including the Pregnancy and Lactation Labeling Rule (PLLR) (for applications submitted on or after June 30, 2015).  As you develop your proposed PI, we encourage you to review the labeling review resources on the and  websites, which include: 
	CFR 201.56(a) and (d)
	201.57
	PLR Requirements for Prescribing Information 
	Pregnancy and Lactation Labeling Final Rule

	•. 
	•. 
	•. 
	The Final Rule (Physician Labeling Rule) on the content and format of the PI for human drug and biological products.  

	•. 
	•. 
	The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and format of information related to pregnancy, lactation, and females and males of reproductive potential. 

	•. 
	•. 
	Regulations and related guidance documents.  

	•. 
	•. 
	A sample tool illustrating the format for Highlights and Contents, and  

	•. 
	•. 
	The Selected Requirements for Prescribing Information (SRPI) − a checklist of 


	important format items from labeling regulations and guidances. 
	•. FDA’s established pharmacologic class (EPC) text phrases for inclusion in the Highlights Indications and Usage heading. 
	Pursuant to the PLLR, you should include the following information with your application to support the changes in the Pregnancy, Lactation, and Females and Males of Reproductive Potential subsections of labeling.  The application should include a review and summary of the available published literature regarding the drug’s use in pregnant and lactating women and the effects of the drug on male and female fertility (include search parameters and a copy of each reference publication), a cumulative review and
	Pursuant to the PLLR, you should include the following information with your application to support the changes in the Pregnancy, Lactation, and Females and Males of Reproductive Potential subsections of labeling.  The application should include a review and summary of the available published literature regarding the drug’s use in pregnant and lactating women and the effects of the drug on male and female fertility (include search parameters and a copy of each reference publication), a cumulative review and
	pharmacovigilance database (from the time of product development to present), a summary of drug utilization rates amongst females of reproductive potential (e.g., aged 15 to 44 years) calculated cumulatively since initial approval, and an interim report of an ongoing pregnancy registry or a final report on a closed pregnancy registry.  If you believe the information is not applicable, provide justification.  Otherwise, this information should be located in Module 

	1. Refer to the draft guidance for industry – Pregnancy, Lactation, and Reproductive Potential: Labeling for Human Prescription Drug and Biological Products – Content and Format 
	(). 
	/ UCM425398.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances


	Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance with the format items in regulations and guidances.  
	DATA STANDARDS FOR STUDIES 
	DATA STANDARDS FOR STUDIES 

	Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  electronic format as specified by [FDA].”  FDA has determined that study data contained in electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the Agency can process, review, and archive.  Currently, the Agency can process, review, and archive electronic submissions of clinical and nonclinical study data that use the standards specified in the Data Standards Catalog (Catalog) (See ). 
	http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm
	http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm


	On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in Electronic Format--- Standardized Study Data 
	().  This guidance describes the submission types, the standardized study data requirements, and when standardized study data will be required.  Further, it describes the availability of implementation support in the form of a technical specifications document, Study Data Technical Conformance Guide (Conformance Guide) (See 
	/ UCM292334.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances


	), as well as email access to the eData Team () for specific questions related to study data standards.  Standardized study data will be required in marketing application submissions for clinical and nonclinical studies that started after December 17, 2016. Standardized study data will be required in commercial IND application submissions for clinical and nonclinical studies that started after December 17, 2017.  CDER has produced a web page that provides specifications for sponsors regarding implementation
	f
	http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd 

	cder-edata@fda.hhs.gov
	cder-edata@fda.hhs.gov

	Study Data Standards Resources 

	Although the submission of study data in conformance to the standards listed in the FDA Data Standards Catalog will not be required in studies that started on or before December 17, 2016, CDER strongly encourages IND sponsors to use the FDA supported data standards for the submission of IND applications and marketing applications.  The implementation of data 
	Although the submission of study data in conformance to the standards listed in the FDA Data Standards Catalog will not be required in studies that started on or before December 17, 2016, CDER strongly encourages IND sponsors to use the FDA supported data standards for the submission of IND applications and marketing applications.  The implementation of data 
	standards should occur as early as possible in the product development lifecycle, so that data standards are accounted for in the design, conduct, and analysis of clinical and nonclinical studies.  For clinical and nonclinical studies, IND sponsors should include a plan (e.g., in the IND) describing the submission of standardized study data to FDA.  This study data standardization plan (see the Conformance Guide) will assist FDA in identifying potential data standardization issues early in the development p

	If you have not previously submitted an eCTD submission or standardized study data, we encourage you to send us samples for validation following the instructions at 
	. The validation of sample submissions tests conformance to FDA supported electronic submission and data standards; there is no scientific review of content. 
	ronicSubmissions/ucm174459.htm
	https://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Elect 


	The Agency encourages submission of sample data for review before submission of the marketing application.  These datasets will be reviewed only for conformance to standards, structure, and format.  They will not be reviewed as a part of an application review.  These datasets should represent datasets used for the phase 3 trials.  The  (Section 7.2 eCTD Sample Submission pg. 30) includes the link to the instructions for submitting eCTD and sample data to the Agency.  The Agency strongly encourages Sponsors 
	FDA Study Data Technical Conformance Guide
	FDA Study Data Standards Resources

	Additional information can be found at 
	. 
	onicSubmissions/ucm248635.htm
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 


	DISCUSSION OF SAFETY ANALYSIS STRATEGY FOR THE ISS 
	DISCUSSION OF SAFETY ANALYSIS STRATEGY FOR THE ISS 

	After initiation of all trials planned for the phase 3 program, you should consider requesting a Type C meeting to gain agreement on the safety analysis strategy for the Integrated Summary of Safety (ISS) and related data requirements.  Topics of discussion at this meeting would include pooling strategy (i.e., specific studies to be pooled and analytic methodology intended to manage between-study design differences, if applicable), specific queries including use of specific standardized MedDRA queries (SMQs
	To optimize the output of this meeting, submit the following documents for review as part of the briefing package: 
	•. 
	•. 
	•. 
	Description of all trials to be included in the ISS. Please provide a tabular listing of clinical trials including appropriate details. 

	•. 
	•. 
	ISS statistical analysis plan, including proposed pooling strategy, rationale for inclusion or exclusion of trials from the pooled population(s), and planned analytic strategies to manage differences in trial designs (e.g., in length, randomization ratio imbalances, study populations, etc.). 

	•. 
	•. 
	For a phase 3 program that includes trial(s) with multiple periods (e.g., double-blind randomized period, long-term extension period, etc.), submit planned criteria for analyses across the program for determination of start / end of trial period (i.e., method of assignment of study events to a specific study period).    

	•. 
	•. 
	Prioritized list of previously observed and anticipated safety issues to be evaluated, and planned analytic strategy including any SMQs, modifications to specific SMQs, or sponsor-created groupings of Preferred Terms. A rationale supporting any proposed modifications to an SMQ or sponsor-created groupings should be provided.  


	When requesting this meeting, clearly mark your submission “DISCUSS SAFETY ANALYSIS STRATEGY FOR THE ISS” in large font, bolded type at the beginning of the cover letter for the Type C meeting request. 
	LABORATORY TEST UNITS FOR CLINICAL TRIALS 
	LABORATORY TEST UNITS FOR CLINICAL TRIALS 

	CDER strongly encourages IND sponsors to identify the laboratory test units that will be reported in clinical trials that support applications for investigational new drugs and product registration.  Although Système International (SI) units may be the standard reporting mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. conventional units and SI units might be necessary to minimize conversion needs during review.  Identification of units to be used for laboratory tests in
	Study Data Standards Resources 

	df. 
	https://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM587505.p 

	SUBMISSION FORMAT REQUIREMENTS 
	SUBMISSION FORMAT REQUIREMENTS 

	The Electronic Common Technical Document (eCTD) is CDER and CBER’s standard format for electronic regulatory submissions.  The following submission types: NDA, ANDA, BLA, Master File (except Type III) and Commercial INDssubmitted in eCTD format. Submissions that  to the requirements stated in the eCTD Guidance will be subject to . For more information please visit: . 
	 must be 
	do not adhere
	rejection
	http://www.fda.gov/ectd
	http://www.fda.gov/ectd


	The FDA Electronic Submissions Gateway (ESG) is the central transmission point for sending information electronically to the FDA and enables the secure submission of regulatory information for review.  Submissions less than 10 GB  be submitted via the ESG.  For submissions that are greater than 10 GB, refer to the FDA technical specification Specification for Transmitting Electronic Submissions using eCTD Specifications. For additional information, see . 
	must
	http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway
	http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway


	MANUFACTURING FACILITIES 
	MANUFACTURING FACILITIES 

	To facilitate our inspectional process, we request that you clearly identify in a single location, either on the Form FDA 356h, or an attachment to the form, all manufacturing facilities associated with your application.  Include the full corporate name of the facility and address where the manufacturing function is performed, with the FEI number, and specific manufacturing responsibilities for each facility. 
	Also provide the name and title of an onsite contact person, including their phone number, fax number, and email address.  Provide a brief description of the manufacturing operation conducted at each facility, including the type of testing and DMF number (if applicable).  Each facility should be ready for GMP inspection at the time of submission. 
	Consider using a table similar to the one below as an attachment to Form FDA 356h.  Indicate under Establishment Information on page 1 of Form FDA 356h that the information is provided in the attachment titled, “Product name, NDA/BLA 012345, Establishment Information for Form 356h.” 
	Site Name 
	Site Name 
	Site Name 
	Site Address 
	Federal Establishment Indicator (FEI) or Registration Number (CFN) 
	Drug Master File Number (if applicable) 
	Manufacturing Step(s) or Type of Testing [Establishment function] 

	1. 
	1. 

	2. 
	2. 


	Corresponding names and titles of onsite contact: 
	Site Name 
	Site Name 
	Site Name 
	Site Address 
	Onsite Contact (Person, Title) 
	Phone and Fax number 
	Email address 

	1. 
	1. 

	2. 
	2. 


	OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 
	OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

	The Office of Scientific Investigations (OSI) requests that the items described in the draft Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide Containing Technical Specifications be provided to facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments, and the back
	The Office of Scientific Investigations (OSI) requests that the items described in the draft Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide Containing Technical Specifications be provided to facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments, and the back
	(i.e., phase 2/3 pivotal trials).  Please note that if the requested items are provided elsewhere in submission in the format described, the Applicant can describe location or provide a link to the requested information.  

	Please refer to the draft Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide Containing Technical Specifications: 
	ments/UCM332466.pdf 
	ments/UCM332466.pdf 
	https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 


	. 
	ments/UCM332468.pdf
	https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 


	PATIENT-FOCUSED ENDPOINTS 
	PATIENT-FOCUSED ENDPOINTS 

	An important component of patient-focused drug development is describing the patient’s perspective of treatment benefit in labeling based on data from patient-focused outcome measures [e.g., patient-reported outcome (PRO) measures].  Therefore, early in product development, we encourage sponsors to consider incorporating well-defined and reliable patient-focused outcome measures as key efficacy endpoints in clinical trials, when appropriate, and to discuss those measures with the Agency in advance of confir
	. 
	CM193282.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U 


	NEW PROTOCOLS AND CHANGES TO PROTOCOLS 
	NEW PROTOCOLS AND CHANGES TO PROTOCOLS 

	To ensure that the Division is aware of your continued drug development plans and to facilitate successful interactions with the Division, including provision of advice and timely responses to your questions, we request that the cover letter for all new phase 2 or phase 3 protocol submissions to your IND or changes to these protocols include the following information: 
	1.. 
	1.. 
	1.. 
	Study phase 

	2.. 
	2.. 
	Statement of whether the study is intended to support marketing and/or labeling changes 

	3.. 
	3.. 
	Study objectives (e.g., dose finding) 

	4.. 
	4.. 
	Population 

	5.. 
	5.. 
	A brief description of the study design (e.g., placebo or active controlled) 

	6.. 
	6.. 
	Specific concerns for which you anticipate the Division will have comments 

	7.. 
	7.. 
	7.. 
	For changes to protocols only, also include the following information: 

	•. 
	•. 
	•. 
	A brief summary of the substantive change(s) to the protocol (e.g., changes to endpoint measures, dose, and/or population) 

	•. 
	•. 
	Other significant changes 

	•. 
	•. 
	Proposed implementation date 




	We recommend you consider requesting a meeting to facilitate discussion of multiple and/or complex issues.  
	UNITED STATES PATIENT POPULATION 
	UNITED STATES PATIENT POPULATION 

	FDA expects sponsors to enroll participants who are relevant to the planned use of the drug in the US population. Describe the steps you are taking to ensure that the clinical trial population will be relevant to the US patient population that will receive the drug. Include a discussion of participation of US vs. non-US sites and discuss whether the subjects likely to be enrolled will adequately represent the US patient population in terms of disease characteristics, sex, race/ethnicity, age, and standards 
	https://www.fda.gov/downloads/regulatoryinformation/guidances/ucm126396.pdf
	https://www.fda.gov/downloads/regulatoryinformation/guidances/ucm126396.pdf


	We recommend you consider requesting a meeting to facilitate discussion of multiple and/or complex issues.  
	FOR ONCOLOGY APPLICATIONS ONLY 
	FOR ONCOLOGY APPLICATIONS ONLY 

	The FDA Oncology Center of Excellence (OCE) is conducting two pilot projects, the Real-Time Oncology Review (RTOR) and the Assessment Aid. RTOR is a pilot review process allowing interactive engagement with the applicant so that review and analysis of data may commence prior to full supplemental NDA/BLA submission. Assessment Aid is a voluntary submission from the applicant to facilitate FDA’s assessment of the NDA/BLA application (original or supplemental). An applicant can communicate interest in particip
	•. 
	•. 
	•. 
	RTOR: . In general, the data submission should be fully CDISC-compliant to facilitate efficient review. 
	andTobacco/OCE/ucm612927.htm
	https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProducts 



	•. 
	•. 
	AssessmentAid:
	https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedical ProductsandTobacco/OCE/ucm612923.htm 
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	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring  MD 20993 
	IND 125379 
	MEETING REQUEST-WRITTEN RESPONSES 
	Blueprint Medicines, Corp. Attention: Tanya Green, M.S. Director, Regulatory Affairs 45 Sidney Street Cambridge, MA 02139 
	Dear Ms. Green: 
	Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) of the Federal Food, Drug, and Cosmetic Act for avapritinib. 
	We also refer to your submission dated August 3, 2018, containing a meeting request. The purpose of the requested meeting is to continue discussions regarding the avapritinib clinical development and registration program. 
	Further reference is made to our Meeting Granted letter dated August 15, 2018, wherein we agreed that written responses to your questions would be provided in lieu of a meeting. 
	The enclosed document constitutes our written responses to the questions contained in your August 31, 2018 background package. 
	If you have any questions, call me at (301) 796-3074. 
	Sincerely, 
	{See appended electronic signature page} 
	Idara Udoh, M.S. Senior Regulatory Health Project Manager Division of Oncology Products 2 Office of Hematology and Oncology Products Center for Drug Evaluation and Research 
	Enclosure:  Written Responses 
	Figure

	FOOD AND DRUG ADMINISTRATION 
	FOOD AND DRUG ADMINISTRATION 
	CENTER FOR DRUG EVALUATION AND RESEARCH 
	WRITTEN RESPONSES 
	WRITTEN RESPONSES 
	WRITTEN RESPONSES 

	Meeting Type: Meeting Category: 
	Meeting Type: Meeting Category: 
	Type B Guidance 

	Application Number: 
	Application Number: 
	125379 

	Product Name: Indication: 
	Product Name: Indication: 
	avapritinib Unresectable or metastatic GIST harboring platelet-derived growth factor receptor alpha (PDGFRα) exon 18 mutations, including the PDGFRα D842V mutation, and 


	Sponsor/Applicant Name: Blueprint Medicines Corporation 
	Regulatory Pathway: 505(b)(1) 
	MEETING PURPOSE 
	On August 3, 2018, Blueprint Medicines, Corp. (“Blueprint”) requested a Type C meeting to continue discussions regarding their avapritinib clinical development and registration program, in support of a proposed New Drug Application (NDA) for avapritinib in patients with unresectable or metastatic gastrointestinal stromal tumors (GIST) harboring the platelet-derived growth factor receptor alpha (PDGFRα) D842V mutation. 
	A Meeting Granted letter issued on August 15, 2018, granting the meeting as Type B due to Blueprint’s June 1, 2017, Breakthrough Therapy Designation status. The meeting background package was received on August 31, 2018. 
	BACKGROUND 
	Regulatory 
	Regulatory 

	Blueprint submitted IND 125379 for the clinical investigation of avapritinib for the treatment of patients with GIST on June 9, 2015. A “safe to proceed” communication was issued on July 9, 2015. 
	On January 6, 2016, avapritinib was granted Orphan Drug Designation for the treatment of GIST. 
	On October 4, 2016, Blueprint was granted Fast Track Designation for the following indications: 
	. Treatment of patients with unresectable or metastatic GIST that progressed following treatment with imatinib and a second tyrosine kinase inhibitor to demonstrate a statistically robust and clinically meaningful improvement in progression-free survival compared with available therapy, and, 
	. Treatment of patients with unresectable or metastatic GIST harboring a platelet-derived growth factor receptor alpha (PDGFRα) D842V mutation regardless of prior therapy to demonstrate a statistically robust and clinically meaningful improvement in progression free survival compared with available therapy. 
	On June 1, 2017, Blueprint was granted Breakthrough Therapy Designation for the following indication: 
	. Treatment of patients with unresectable or metastatic GIST harboring the PDGFRα D842V mutation. 
	As a follow-up to the Type B End-of-Phase 2 (EOP2) meetings held on September 26, 2017 (CMC) and December 5, 2017 (Clinical), and the July 5, 2018, Preliminary Comments providing feedback on the nonclinical and clinical pharmacology data packages, Blueprint seeks to continue discussion regarding the avapritinib clinical development and registration program.  
	Chemistry, Manufacturing, and Controls (CMC) 
	Chemistry, Manufacturing, and Controls (CMC) 

	The structure, molecular formula, and molecular weight of avapritinib (BLU-285), are shown below. The absolute stereochemistry of BLU-285 is the ‘S’ configuration. 
	Figure
	During development, the following immediate release BLU-285 drug products have been developed: BLU-285 capsules, 5 mg, 10 mg, 30 mg, and 100 mg; BLU-285 film-coated tablets, 100 mg, 150 mg, 200 mg, 300 mg, and 400 mg. 
	Nonclinical 
	Nonclinical 

	Avapritinib (BLU-285) is a small molecule inhibitor of KIT D816V and PDGFRα D842V mutants as well as wild type proteins. To support the anticipated NDA submission, Blueprint has conducted GLP-compliant 3-month repeated-dose toxicity studies in rats and dogs as well as pharmacokinetic (PK)/ADME studies, and safety pharmacology studies to assess the effect of avapritinib on central nervous system, respiratory, and cardiovascular endpoints. Additional safety studies assessed the effect of avapritinib on hERG i
	Clinical Pharmacology 
	Clinical Pharmacology 

	PK data are available from 43 patients with GIST who enrolled in the first-in-human (FIH) Study BLU-285-1101 (See Blueprint’s Table 11 below). Patients were treated during the dose escalation part of the study at doses of 30 to 600 mg given orally (PO) once daily (QD) in the fasted state (no food intake from 2 hours before until 1 hour after drug administration). The maximum tolerated dose (MTD) was determined to be 400 mg PO QD. The results indicate that BLU-285 was rapidly absorbed with a mean Tmax rangin
	2.7 to 13 hours on C1D15. AUC and Cmax increased in a dose-dependent manner from 30 to 600 mg on C1D1. At steady-state (C1D15), the increase in exposure was roughly dose-proportional between 30 and 400 mg. Mean t1/2 ranged from 43 to 67 hours on C1D15 (steady state) and from 16 to 41 hours on C1D1 (single dose). BLU-285 accumulated in plasma after 15 days of dosing with the following accumulation ratios ranging from 3.1 to 6.4 at the daily doses of 30 to 600 mg. BLU-285 was highly bound (>98.5%) to human pl
	Figure
	Clinical 
	Clinical 

	FDA-approved therapy does not appear effective for the 1% of patients with GIST harboring PDGFRα D842V mutations. Retrospective analyses suggest that PDGFRα D842V mutation-positive GIST responds poorly to imatinib, regorafenib, or sunitinib. Two retrospective analyses genotyped 3,510 patients with GIST and identified 60 patients with PDGFRα mutations. Of these 60 patients, 32 had tumors harboring a PDGFRα D842V mutation and the remainder had a mutation in PDGFRα exons 4, 12, or 18. Of the 32 patients with G
	Trial BLU-285-1101 
	Avapritinib is being investigated in Protocol BLU-285-1101, titled “A Phase 1 Study of Avapritinib in Patients with Gastrointestinal Stromal Tumors (GIST) and Other Relapsed and Refractory Solid Tumors.” BLU-285-1101 is a multicenter, open-label, two-part, parallel cohort study. 
	As of June 1, 2018, 44 patients with unresectable or metastatic PDGFRα exon 18 mutation-positive GIST (40 patients with D842V mutations and 4 patients with non-D842V mutations) 
	responses as assessed by the central radiology vendor 
	have been evaluated for response in Study BLU-285-1101. Table 1 presents the patients’ best 
	Table 1: Summary of Best Response-PDGFRα Exon 18 GIST Patients 
	Table
	TR
	Avapritinib n=44 
	95% CI (%) 

	Confirmed Overall Response Ratea, n (%) 
	Confirmed Overall Response Ratea, n (%) 
	24 (55) 
	39-70 

	Complete response, n (%) 
	Complete response, n (%) 
	3 (7) 
	1-19 

	Partial response, n (%) 
	Partial response, n (%) 
	21 (48) 
	32-63 

	Median Duration of Response, months 
	Median Duration of Response, months 
	NR 
	-

	1-year Duration of Response (%) 
	1-year Duration of Response (%) 
	83 
	-


	a. per mRECIST 1.1 
	The overall response rate (ORR) as assessed by an independent review committee is 55%. Three patients have confirmed complete response (CR) and 21 patients have a confirmed partial response (PR). Blueprint reports that tumor reductions were observed in 95% of patients (). 
	Figure 
	1

	Figure 1: Waterfall Plot of Target Lesions Sum of Diameters Percent Change from Baseline-PDGFRα exon 18 GIST Patients 
	Figure
	reached.  
	Blueprint reports the duration of response (DOR) in Figure 2. The median DOR has not been 

	Figure 2: Duration of Response-PDGFRα exon 18 GIST Patients 
	Figure
	Figure
	The Blueprint-reported DOR is described in and the estimated 6-month DOR is 83%.   
	Figure 24. The median DOR is 8.7 months (7.2, NE) 

	Figure 3: Duration of Response-PDGFRα exon 18 GIST Patients 
	Figure
	Blueprint provided safety data for 219 patients who had received at least one dose of avapritinib. Of these 219 patients, 216 (99%) experienced at least one adverse event (AE); the most common (>20%) AEs experienced by these patients were nausea (63%), fatigue (53%), anemia (45%), periorbital edema (42%), vomiting (38%), diarrhea (35%), peripheral edema (34%), decreased appetite (33%), increased lacrimation (31%), memory impairment (26%), facial edema (23%), constipation (22%), and dizziness (21%). Serious 
	Overall, 125 patients discontinued avapritinib treatment for reasons including disease progression (86 patients; 39%), AE (30 patients; 14%), withdrawal of consent (3 patients; 1%), death (3 patients; 1%), investigator’s decision (2 patients; 1%), or administrative/other (3 patients; 1%). Twenty-three patients discontinued treatment due to treatment-related Grade 2 or 3 AEs. No patient discontinued treatment due to treatment-related Grade 4 or 5 AEs. 
	Blueprint proposes that the NDA for avapritinib will contain the following two indications.  Avapritinib is indicated for the treatment of patients with: 
	 Unresectable or metastatic GIST harboring any PDGFRα exon 18 mutation  Blueprint states that efficacy data will be from BLU-285-1101. The indication for patients with GIST harboring a 
	PDGFRα exon 18 mutation will be supported by data from a natural history study, Study BLU-
	BLU-285-1101. BLU-285-1303 is an ongoing multicenter, randomized, open-label trial of avapritinib versus regorafenib in patients with locally advanced or metastatic 
	285-1002, a retrospective study of patients with PDGFRα D842V mutation-positive GIST who have similar disease characteristics to the patients with PDGFRα D842-mutated GIST enrolled in 
	GIST previously treated with imatinib and 1 or 2 other TKIs (excluding regorafenib). 
	The safety of avapritinib will be from all ongoing clinical studies including BLU-285-1101, BLU-285-1303, and BLU-285-2101. BLU-285-2101 is a dose escalation trial in patients with systemic mastocytosis.  
	DISCUSSION OF FDA RESPONSES TO SPONSOR QUESTIONS 
	Preamble: FDA’s responses should be considered as preliminary to assist Blueprint in submitting a future NDA. FDA may re-address these questions when reviewing the more complete summary data to be submitted in a future pre-NDA meeting request. 
	1). Does the Agency agree with Blueprint’s plan to summarize clinical efficacy data to address the requirements of an ISE within Section 2.7.3? 
	: See response to question #2. 
	FDA Response

	2). Does the Agency agree with the statistical approach for the ISS analysis and plan to summarize clinical safety data to address the requirement of an ISS within Section 2.7.4? 
	: No. The ISE and ISS are required in applications submitted to the FDA in accordance with the regulations for NDA submissions (21 CFR 314.50(d)(5)(v) and 21 CFR 314.50(d)(5)(vi)(a), respectively). Per FDA guidance, however, Blueprint may split the ISE and ISS across Module 2 and Module 5, with the narrative portions located in section 2.7.3 or 2.7.4 and the appendices of tables, figures, and datasets located in section 
	FDA Response

	5.3.5.3. Refer to “Guidance for Industry: Integrated Summaries of Effectiveness and Safety: Location Within the Common Technical Document” () for more information.  
	https://www.fda.gov/downloads/drugs/guidances/ucm136174.pdf
	https://www.fda.gov/downloads/drugs/guidances/ucm136174.pdf


	3). Does the Agency agree with the proposed set of patient narratives and Case Report Forms (CRFs)? 
	: Yes, it is acceptable to provide CRFs for those patients who died within 30 days after the last dose of study drug, discontinued study drug due to an adverse event, experienced a drug-related serious adverse event, or experienced adverse events of special interest. FDA may also request other CRFs during the course of the NDA review and these CRFs should be available for submission upon request. Please provide a list of CRFs in each clinical study report that is searchable by patient identification number.
	FDA Response

	4). Does the Agency agree with the proposed content and format of the 3-month safety update report? 
	: Yes, FDA agrees with the proposal regarding the information to be included in the 3-month safety update. In general, the 3-month safety update should include any new safety information learned about avapritinib that may reasonably affect the statement of contraindications, warnings, precautions, and adverse reactions in the draft labeling. 
	FDA Response

	5). Does the Agency agree with the proposal for the format and content of the electronic datasets for the initial NDA? 
	: The proposed format and content of the datasets are acceptable. 
	FDA Response

	Additionally, submit the following files along with the planned content: 
	. Provide define file in both .pdf and .xml format with sufficient comments, adequate bookmarks, and hyperlinks. 
	. FDA recommends the preparation of an Analysis Data Reviewer’s Guide (ADRG) and Study Data Reviewer’s Guide (SDRG) as an important part of a standards-compliant study and analysis data submission. Please refer to the “Study Data Technical Conformance Guide: Technical Specifications Document” available at: 
	. 
	CM384744.pdf
	http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/U 


	ADDITIONAL COMMENTS 
	6). FDA recommends that Blueprint request a Type B pre-NDA meeting when top line data is available from Trial BLU-285-1101 for both proposed indications.  
	7). Blueprint is currently proposing to submit an NDA for the indication of GIST harboring PDGFRα exon 18 mutations. There are only four patients with PDGFRα non-D842V mutations which may not provide sufficient information for approval in the entire PDGFRα exon 18 population. 
	8) 
	PREA REQUIREMENTS 
	PREA REQUIREMENTS 

	Under the Pediatric Research Equity Act (PREA) (codified at section 505B of the Federal Food, Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 355c), all applications for new active ingredients (which includes new salts and new fixed combinations), new indications, new dosage forms, new dosing regimens, or new routes of administration are required to contain an assessment of the safety and effectiveness of the product for the claimed indication(s) in pediatric patients unless this requirement is waived or defer
	FDA acknowledges that avapritinib was granted orphan drug designation for the treatment of GIST on January 6, 2016. 
	Please note that Title V of the FDA Reauthorization Act of 2017 (FDARA) amended the statute to create section 505B(a)(1)(B), which requires that marketing applications for certain adult oncology drugs (i.e., those intended for treatment of an adult cancer and with molecular targets that FDA determines to be substantially relevant to the growth or progression of a pediatric cancer) that are submitted on or after August 18, 2020 contain reports of molecularly targeted pediatric cancer investigations.  These m
	DATA STANDARDS FOR STUDIES 
	DATA STANDARDS FOR STUDIES 

	Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  electronic format as specified by [FDA].”  FDA has determined that study data contained in electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the Agency can process, review, and archive.  Currently, the Agency can process, review, and archive electronic submissions of clinical and nonclinical study data that use the standards specified in the Data Standards Catalog (Catalog) (See ). 
	http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm
	http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm


	On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in Electronic Format--- Standardized Study Data 
	(). This guidance describes the submission types, the standardized study data requirements, and when standardized study data will be required.  Further, it describes the availability of implementation support in the form of a technical specifications document,  Study Data Technical Conformance Guide (Conformance Guide) (See 
	/ UCM292334.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances


	), as well as email access to the eData Team () for specific questions 
	), as well as email access to the eData Team () for specific questions 
	f
	http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd 

	cder-edata@fda.hhs.gov
	cder-edata@fda.hhs.gov


	related to study data standards.  Standardized study data will be required in marketing application submissions for clinical and nonclinical studies that start on or after December 17, 2016. Standardized study data will be required in commercial IND application submissions for clinical and nonclinical studies that start on or after December 17, 2017.  CDER has produced a  web page that provides specifications for sponsors regarding implementation and submission of clinical and nonclinical study data in a st
	Study Data Standards Resources


	Although the submission of study data in conformance to the standards listed in the FDA Data Standards Catalog will not be required in studies that start before December 17, 2016, CDER strongly encourages IND sponsors to use the FDA supported data standards for the submission of IND applications and marketing applications.  The implementation of data standards should occur as early as possible in the product development lifecycle, so that data standards are accounted for in the design, conduct, and analysis
	Additional information can be found at  
	. 
	onicSubmissions/ucm248635.htm
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 


	For general toxicology, supporting nonclinical toxicokinetic, and carcinogenicity studies, CDER encourages sponsors to use Standards for the Exchange of Nonclinical Data (SEND) and submit sample or test data sets before implementation becomes required.  CDER will provide feedback to sponsors on the suitability of these test data sets.  Information about submitting a test submission can be found here: 
	onicSubmissions/ucm174459.htm. 
	onicSubmissions/ucm174459.htm. 
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 


	LABORATORY TEST UNITS FOR CLINICAL TRIALS 
	LABORATORY TEST UNITS FOR CLINICAL TRIALS 

	CDER strongly encourages IND sponsors to identify the laboratory test units that will be reported in clinical trials that support applications for investigational new drugs and product registration.  Although Système International (SI) units may be the standard reporting mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. conventional units and SI units might be necessary to minimize conversion needs during review.  Identification of units to be used for laboratory tests in
	Study Data Standards Resources

	df. 
	https://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM587505.p 

	OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 
	OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

	The Office of Scientific Investigations (OSI) requests that the items described in the draft Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide Containing Technical Specifications be provided to facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments, and the back
	Please refer to the draft Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide Containing Technical Specifications: 
	ments/UCM332466.pdf 
	ments/UCM332466.pdf 
	https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 


	. 
	ments/UCM332468.pdf
	https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 


	NEW PROTOCOLS AND CHANGES TO PROTOCOLS 
	NEW PROTOCOLS AND CHANGES TO PROTOCOLS 

	To ensure that the Division is aware of your continued drug development plans and to facilitate successful interactions with the Division, including provision of advice and timely responses to your questions, we request that the cover letter for all new phase 2 or phase 3 protocol submissions to your IND or changes to these protocols include the following information: 
	1. 
	1. 
	1. 
	Study phase 

	2. 
	2. 
	Statement of whether the study is intended to support marketing and/or labeling changes 

	3. 
	3. 
	Study objectives (e.g., dose finding) 

	4. 
	4. 
	Population 

	5. 
	5. 
	A brief description of the study design (e.g., placebo or active controlled) 

	6. 
	6. 
	Specific concerns for which you anticipate the Division will have comments 

	7.. 
	7.. 
	For changes to protocols only, also include the following information:  A brief summary of the substantive change(s) to the protocol (e.g., changes to 


	endpoint measures, dose, and/or population) . Other significant changes.  Proposed implementation date. 
	We recommend you consider requesting a meeting to facilitate discussion of multiple and/or complex issues. 
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	/s/ 
	IDARA UDOH 09/17/2018 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring  MD 20993 
	IND 125379 
	MEETING PRELIMINARY COMMENTS 
	Blueprint Medicines, Corp. Attention: Tanya Green, M.S. Director, Regulatory Affairs 45 Sidney Street Cambridge, MA 02139 
	Dear Ms. Green: 
	Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) of the Federal Food, Drug, and Cosmetic Act for avapritinib. 
	We also refer to your May 9, 2018, correspondence, received May 9, 2018, requesting a meeting to discuss the avapritinib clinical development and registration program, specifically the nonclinical and clinical pharmacology data packages in support of a proposed New Drug Application (NDA) for avapritinib in patients with unresectable or metastatic gastrointestinal stromal tumors (GIST) harboring the platelet-derived growth factor receptor alpha (PDGFRα) D842V mutation. 
	Our preliminary responses to your meeting questions are enclosed.  
	You should provide, to the Regulatory Project Manager, a hardcopy or electronic version of any materials (i.e., slides or handouts) to be presented and/or discussed at the meeting. 
	In accordance with 21 CFR 10.65(e) and FDA policy, you may not electronically record the discussion at this meeting. The official record of this meeting will be the FDA-generated minutes. 
	If you have any questions, call me at (301) 796-3074. 
	Sincerely, 
	{See appended electronic signature page} 
	Idara Udoh, M.S. Senior Regulatory Health Project Manager Division of Oncology Products 2 Office of Hematology and Oncology Products Center for Drug Evaluation and Research 
	ENCLOSURE:   Preliminary Meeting Comments 
	Figure

	FOOD AND DRUG ADMINISTRATION 
	FOOD AND DRUG ADMINISTRATION 
	CENTER FOR DRUG EVALUATION AND RESEARCH 
	PRELIMINARY MEETING COMMENTS 
	Meeting Type: Type B Meeting Category: Initial Multidisciplinary Breakthrough Therapy Designation 
	Meeting Date and Time: July 18, 2018; 12:00 – 1:00 PM, EST Meeting Location: White Oak Building 22, Conference Room 1313 
	Application Number:. IND 125379 
	Product Name:. avapritinib 
	Indication:. treatment of unresectable or metastatic gastrointestinal stromal tumors (GIST) harboring the platelet-derived growth factor receptor alpha (PDGFRα) D842V mutation 
	Sponsor/Applicant Name:. Blueprint Medicines, Corp. 
	FDA ATTENDEES (tentative) 
	Steven Lemery, Associate Director, Division of Oncology Products 2 (DOP2) Ashley Ward, Clinical Team Leader, DOP2 Christy Osgood, Clinical Reviewer, DOP2 Monica Hughes, Chief, Project Management Staff, DOP2 Idara Udoh, Senior Regulatory Health Project Manager, DOP2 Whitney Helms, Nonclinical Team Leader, Division of Hematology/Oncology Toxicology (DHOT) Products Alexander Putman, Nonclinical Reviewer, DHOT Anamitro Banerjee, Chief, Product Quality, Office of Pharmaceutical Quality (OPQ) Nina Ni, Product Qua
	SPONSOR ATTENDEES 
	Anthony Boral, Chief Medical Officer Ben Wolf, MD, Ph.D., Vice President, Clinical Development Sherwin Sattarzadeh, MBA Vice President, Regulatory Affairs Tanya Green, M.S., Director, Regulatory Affairs Ben Mohimen, JD, Director, Regulatory Affairs-CMC Teresa Zhou, Ph.D., Associate Director, Biostatistics 
	Anthony Boral, Chief Medical Officer Ben Wolf, MD, Ph.D., Vice President, Clinical Development Sherwin Sattarzadeh, MBA Vice President, Regulatory Affairs Tanya Green, M.S., Director, Regulatory Affairs Ben Mohimen, JD, Director, Regulatory Affairs-CMC Teresa Zhou, Ph.D., Associate Director, Biostatistics 
	Vivek Kadambi, Ph.D., Senior Vice President, Nonclinical Development Meera Tugnait, Ph.D., Director, Clinical Pharmacology Jatinder Singh, Ph.D., ERT Senior Director, Toxicology 

	Introduction: 
	This material consists of our preliminary responses to your questions and any additional comments in preparation for the discussion at the meeting scheduled for July 18, 2018, 12:00 PM 
	– 1:00 PM, EST, at 10903 New Hampshire Avenue; Silver Spring, MD between Blueprint Medicines, Corp. and the Division of Oncology Products 2. We are sharing this material to promote a collaborative and successful discussion at the meeting. The meeting minutes will reflect agreements, important issues, and any action items discussed during the meeting and may not be identical to these preliminary comments following substantive discussion at the meeting. However, if these answers and comments are clear to you 
	MEETING PURPOSE 
	On May 9, 2018, Blueprint Medicines, Corp. (“Blueprint”) requested a Type B, Initial Multidisciplinary Breakthrough Therapy Designation meeting to discuss their avapritinib clinical development and registration program, specifically the nonclinical and clinical pharmacology data packages in support of a proposed New Drug Application (NDA) for avapritinib in patients with unresectable or metastatic gastrointestinal stromal tumors (GIST) harboring the platelet-derived growth factor receptor alpha (PDGFRα) D84
	A Meeting Granted letter issued on May 23, 2018, and the meeting background package was received on June 8, 2018. 
	BACKGROUND 
	Regulatory 
	Regulatory 

	Blueprint submitted IND 125379 for the clinical investigation of avapritinib for the treatment of patients with GIST on June 9, 2015. A “safe to proceed” communication was issued on July 9, 2015. 
	On January 6, 2016, avapritinib was granted Orphan Drug Designation for the treatment of GIST. 
	On October 4, 2016, Blueprint was granted Fast Track Designation for the following indications: 
	. Treatment of patients with unresectable or metastatic GIST that progressed following treatment with imatinib and a second tyrosine kinase inhibitor to demonstrate a statistically robust and clinically meaningful improvement in progression-free survival compared with available therapy, 
	. Treatment of patients with unresectable or metastatic GIST harboring a platelet-derived growth factor receptor alpha (PDGFRα) D842V mutation regardless of prior therapy to demonstrate a statistically robust and clinically meaningful improvement in progression free survival compared with available therapy. 
	On June 1, 2017, Blueprint was granted Breakthrough Therapy Designation for the following indication: 
	. Treatment of patients with unresectable or metastatic GIST harboring the PDGFRα D842V mutation. 
	As a follow-up to the Type B End-of-Phase 2 (EOP2) meetings held on September 26, 2017 (CMC) and December 5, 2017 (Clinical), Blueprint seeks to discuss the clinical pharmacology and nonclinical data packages in support of an initial New Drug Application (NDA) submission for avapritinib in patients with unresectable or metastatic GIST harboring the PDGFRα D842V mutation. Blueprint plans an initial NDA submission for patients with unresectable or metastatic GIST harboring a PDFGRα D842V mutation regardless o
	Chemistry, Manufacturing, and Controls (CMC) 
	Chemistry, Manufacturing, and Controls (CMC) 

	The structure, molecular formula, and molecular weight of avapritinib (BLU-285), are shown below. The absolute stereochemistry of BLU-285 is the ‘S’ configuration. 
	Figure
	During development, the following immediate release BLU-285 drug products have been developed: BLU-285 capsules, 5 mg, 10 mg, 30 mg, and 100 mg; BLU-285 film-coated tablets, 100 mg, 150 mg, 200 mg, 300 mg, and 400 mg. 
	Nonclinical 
	Nonclinical 

	Avapritinib (BLU-285) is a small molecule inhibitor of KIT D816V and PDGFRα D842V mutants as well as wild type proteins. To support the anticipated NDA submission, Blueprint has conducted GLP-compliant 3-month repeated-dose toxicity studies in rats and dogs as well as pharmacokinetic (PK)/ADME studies, and safety pharmacology studies to assess the effect of avapritinib on central nervous system, respiratory, and cardiovascular endpoints. Additional safety studies assessed the effect of avapritinib on hERG i
	Clinical Pharmacology 
	Clinical Pharmacology 

	PK data are available from 43 patients with GIST who enrolled in the first-in-human (FIH) Study BLU-285-1101 (See Blueprint’s Table 11 below). Patients were treated during the dose escalation part of the study at doses of 30 to 600 mg given orally (PO) once daily (QD) in the fasted state (no food intake from 2 hours before until 1 hour after drug administration). The maximum tolerated dose (MTD) was determined to be 400 mg PO QD. The results indicate that BLU-285 was rapidly absorbed with a mean Tmax rangin
	2.7 to 13 hours on C1D15. AUC and Cmax increased in a dose-dependent manner from 30 to 600 mg on C1D1. At steady-state (C1D15), the increase in exposure was roughly dose-proportional between 30 and 400 mg. Mean t1/2 ranged from 43 to 67 hours on C1D15 (steady state) and from 16 to 41 hours on C1D1 (single dose). BLU-285 accumulated in plasma after 15 days of dosing with the following accumulation ratios ranging from 3.1 to 6.4 at the daily doses of 30 to 600 mg. BLU-285 was highly bound (>98.5%) to human pl
	Figure
	Clinical 
	Clinical 

	FDA-approved therapy does not appear effective for the 1% of patients with GIST harboring PDGFRα D842V mutations. Retrospective analyses suggest that PDGFRα D842V mutation-positive GIST responds poorly to imatinib, regorafenib, or sunitinib. Two retrospective analyses genotyped 3,510 patients with GIST and identified 60 patients with PDGFRα mutations. Of these 60 patients, 32 had tumors harboring a PDGFRα D842V mutation and the remainder had a mutation in PDGFRα exons 4, 12, or 18. Of the 32 patients with G
	Trial BLU-285-1101 
	Avapritinib is being investigated in Protocol BLU- 285-1101, entitled “A Phase 1 Study of Avapritinib in Patients with Gastrointestinal Stromal Tumors (GIST) and Other Relapsed and Refractory Solid Tumors,” a multicenter, open-label, two-part, parallel cohort study.  
	As of January 11, 2018, 35 patients with unresectable or metastatic PDGFRα D842 mutation-
	positive GIST have been evaluated for response in Study BLU-285-1101. Table 1 presents the patients’ best responses as assessed by the central radiology vendor 
	Table 1: Summary of Best Response-PDGFRα D842 GIST Patients 
	Figure
	The overall response rate (ORR) as assessed by an independent review committee is 71%. Two patients have confirmed complete response (CR) and 22 patients have a confirmed partial 
	response (PR) with one patient awaiting PR confirmation (Figure 1).  

	Figure 1: Waterfall Plot of Target Lesions Sum of Diameters Percent Change from Baseline-PDGFRα D842 GIST Patients 
	Figure
	reached.  
	Blueprint reports the duration of response (DOR) in Figure 2. The median DOR has not been 

	Figure 2: Duration of Response-PDGFRα D842 GIST Patients 
	Figure
	Blueprint provided safety data for 170 patients who had received at least one dose of avapritinib, 136 of whom received 300 to 400 mg daily. Of these 170 patients, 169 experienced at least one adverse event (AE); the most common (≥ 15%) AEs experienced by these patients were nausea (56%), fatigue (51%), periorbital edema (43%), vomiting and cognitive effects (36% each), anemia (34%), peripheral edema (32%), diarrhea and decreased appetite (31% each), increased lacrimation (30%), dizziness (23%), hair color 
	Overall, 81 patients discontinued avapritinib treatment for reasons including disease progression (56 patients), AE (15 patients), withdrew consent (3 patients), death (3 patients), investigator’s decision (2 patients), and administrative/other (2 patients). Nine patients discontinued treatment due to treatment-related Grade 2 or 3 AEs. No patient discontinued treatment due to treatment-related Grade 4 or 5 AEs. 
	DISCUSSION OF FDA RESPONSES TO SPONSOR QUESTIONS 
	Nonclinical 
	1). Does the Agency agree that the nonclinical PK/ADME data package is adequate to support the initial NDA submission of avapritinib? (see Section 12.2.1) 
	: The PK/ADME package appears adequate; however, the acceptability of data from these studies will be determined during review of all data included in the initial NDA submission. 
	FDA Response

	2). Does the Agency agree that the nonclinical safety package per ICH S9 for avapritinib is adequate to support the initial NDA submission? (see Section 12.2.3) 
	: The nonclinical safety package appears adequate; however, the acceptability of data from these studies will be determined during review of all data included in the initial NDA submission.  
	FDA Response

	Clinical Pharmacology 
	3). Does the Agency agree that the proposed Clinical Pharmacology package is adequate to support the initial NDA submission of avapritinib? (see Section 12.3) 
	: The clinical pharmacology package appears adequate to support the 
	FDA Response

	initial NDA submission of avapritinib. 
	4). Does the Agency agree with the proposed pharmacokinetic, efficacy, and safety clinical parameters for the planned exposure-response analyses? (see Section 12.3.7.1) 
	: The planned E-R analyses appear acceptable; however, see additional 
	FDA Response

	clinical pharmacology comments below. 
	5). Does the Agency agree with the proposal to assess the effects of avapritinib on cardiac repolarization, and that the QTc data from Study BLU-285-1101 are sufficient to support registration of avapritinib and that no further dedicated TQT study is required? (see Section 12.3.7.2) 
	: Yes. The proposed assessments appear reasonable to exclude large mean QTc effects (20 ms) at the therapeutic dose for the proposed indication. While it is acceptable to use exposure-response (concentration-QTc) analysis as the primary analysis, FDA will also consider the by-timepoint central tendency analysis as part of the overall evaluation and interpretation. 
	FDA Response

	For exposure-response analyses, FDA recommends that Blueprint follow the recommendations described in “Scientific white paper on concentration-QTc modeling” (Garnett, C. et al., J Pharmacokinet Pharmacodyn 2017; doi 10.1007/s10928-017-9558-5) and “Correction to: Scientific white paper on concentration-QTc modeling” (Garnett, C. et al., J Pharmacokinet Pharmacodyn 2018; doi 10.1007/s10928-017-9565-6). 
	Pharmacology and Toxicology, and CMC 
	6). In keeping with Guidance for Industry: S9 Nonclinical Evaluation for Anticancer Pharmaceuticals, Blueprint proposes to apply ICH Q3A/Q3B identification and qualification thresholds to potential genotoxic impurities at the time of the NDA submission for the GIST indication, an advanced cancer. Does the Agency agree with our approach? (see Section 12.4.1) 
	: Blueprint’s approach appears acceptable. 
	FDA Response

	7) Does the Agency agree with treating 
	Figure

	 as an organic impurity with a limit of 
	% (at the ICH Q3A qualification threshold)? (see Section 12.4.2) 
	Figure

	: Blueprint’s approach appears acceptable.  
	FDA Response

	ADDITIONAL COMMENTS 
	8). In the future NDA submission, address the following items or questions in the Summary of Clinical Pharmacology: 
	a.. 
	a.. 
	a.. 
	Provide the basis for selecting the doses and dosing regimens used in the trials intended to support the marketing application. Identify individuals who required dose modifications, and provide time to the first dose modification and reasons for the dose modifications in support of the proposed dose and administration. 

	b.. 
	b.. 
	Identify the exposure-response relationships for efficacy, safety, and biomarkers. 

	c.. 
	c.. 
	What are the characteristics of absorption, distribution, and elimination (metabolism and excretion)? 

	d.. 
	d.. 
	What are the effects of food on the bioavailability of avapritinib? What are the dosing recommendations with regard to meals or meal types? Provide justification for recommendations with regard to meals or meal types. 

	e.. 
	e.. 
	How do extrinsic (such as drug-drug interactions) and intrinsic factors (such as sex, race, disease, and organ dysfunctions) influence exposure, efficacy, or safety? What dose modifications are recommended? 


	9). Submit the following items in the NDA: 
	a.. 
	a.. 
	a.. 
	Bioanalytical methods and validation reports for all clinical pharmacology and biopharmaceutics trials. 

	b.. 
	b.. 
	A final study report for each clinical pharmacology trial. Present the pharmacokinetic parameter data as geometric mean with coefficient of variation (and mean ± standard deviation) and median with minimum and maximum values as appropriate. 

	c.. 
	c.. 
	Complete datasets for clinical pharmacology and biopharmaceutics trials. The subjects’ unique ID number in the pharmacokinetic datasets should be consistent with the numbers used in the clinical datasets. 

	d.. 
	d.. 
	All concentration-time and derived pharmacokinetic parameter datasets as SAS transport files (*.xpt). A description of each data item should be provided in a define.pdf file. Any concentrations or subjects that have been excluded from the analysis should be flagged and maintained in the datasets. 

	e.. 
	e.. 
	Datasets that identify individual subjects with dose modifications; the time to the first dose reduction, interruption or discontinuation; and the reasons for dose modifications in the datasets.  

	f.. 
	f.. 
	Population pharmacokinetic analysis reports that include the following: 


	. Standard model diagnostic plots 
	. Individual plots for a representative number of subjects. Each individual plot should include observed concentrations, the individual prediction line, and the population prediction line 
	. Model parameter names and units in tables 
	. Summary of the report describing the clinical application of modeling results 
	. Refer to the following pharmacometric data and models submission guidelines 
	obacco/CDER/ucm180482.htm 
	obacco/CDER/ucm180482.htm 
	http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandT 


	10). In the NDA, submit the following information and data to support the population pharmacokinetic analyses: 
	a.. 
	a.. 
	a.. 
	SAS transport files (*.xpt) for all datasets used for model development and validation. 

	b.. 
	b.. 
	A description of each data item provided in a Define.pdf file. Any concentrations or subjects that have been excluded from the analysis should be flagged and maintained in the datasets. 

	c.. 
	c.. 
	Model codes or control streams and output listings for all major model building steps, e.g., base structural model, covariates models, final model, and validation model. Submitted these files as ASCII text files with *.txt extension (e.g., myfile_ctl.txt, myfile_out.txt). 


	11). In the NDA, submit a study report describing exploratory exposure-response (measures of effectiveness, biomarkers and toxicity) relationships in the targeted patient population. 
	a.. Refer to the following Guidance documents for Industry at 
	 for population PK,  for exposure-response relationships, and 
	 for population PK,  for exposure-response relationships, and 
	n/Guidances/ucm072137.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformatio 

	n/Guidances/ucm072109.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformatio 


	 for pharmacometric data and models submission guidelines. 
	cco/CDER/ucm180482.htm
	http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandToba 



	b.. 
	b.. 
	b.. 
	Include the purpose of the simulations, assumptions, detailed process of PBPK model building and verification, summary of model input parameters, version of software, simulation results, and conclusions in the study report. 

	c.. 
	c.. 
	Provide the study report as PDF files (screenshots can be incorporated if required). 

	d.. 
	d.. 
	Include the model files used to generate the final PBPK simulations. These files should be executable by FDA reviewers using the specified software. 

	e.. 
	e.. 
	Include appropriate supporting documentations such as any special instructions and file definitions. 


	12). Include or address the following items in the NDA to assess the potential for QT prolongation: 
	a.. 
	a.. 
	a.. 
	Copies of the study report(s) that provide relevant information pertaining to the effect of product administration on the QT interval 

	b.. 
	b.. 
	Copy of the clinical protocol(s) 

	c.. 
	c.. 
	Copy of the Investigator’s Brochure 

	d.. 
	d.. 
	Annotated CRF 

	e.. 
	e.. 
	A data definition file which describes the contents of the electronic data sets 

	f.. 
	f.. 
	Electronic data sets as SAS.xpt transport files (i.e., in CDISC SDTM format) and all the SAS codes used for the primary statistical and exposure-response analyses 

	g.. 
	g.. 
	Ensure that the ECG raw data set includes at least the following: subject ID, treatment, period, ECG date, ECG time (up to second), nominal day, nominal time, replicate number, heart rate, intervals QT, RR, PR, QRS and QTc (any corrected QT as points in your report, e.g. QTcB, QTcF, QTcI, etc., if there is a specifically calculated adjusting/slope factor, please also include the adjusting/slope factor for QTcI, QTcN, etc.), Lead, and ECG ID (link to waveform files if applicable) 

	h.. 
	h.. 
	Data set whose QT/QTc values are the average of the above replicates at each nominal time point 

	i.. 
	i.. 
	Narrative summaries and case report forms for any patient who experiences a death or serious adverse event potentially related to QT prolongation (including but not limited to ventricular tachycardia or fibrillation, syncope, or seizure) 

	j.. 
	j.. 
	ECG waveforms to the ECG warehouse () 
	www.ecgwarehouse.com
	www.ecgwarehouse.com



	k.. 
	k.. 
	To facilitate the review for QTc prolongation, please provide the following table in a future NDA submission: 


	Highlights of Clinical Pharmacology and Cardiac Safety 
	Highlights of Clinical Pharmacology and Cardiac Safety 
	PREA REQUIREMENTS 
	PREA REQUIREMENTS 


	Therapeutic dose and exposure 
	Therapeutic dose and exposure 
	Therapeutic dose and exposure 
	Include maximum proposed clinical dosing regimen Mean (%CV) Cmax and AUC at the single maximum proposed clinical dose Mean (%CV) Cmax and AUC at the steady state with the maximum proposed clinical dosing regimen 

	Maximum tolerated dose 
	Maximum tolerated dose 
	Include if studied or NOAEL dose 

	Principal adverse events 
	Principal adverse events 
	Include most common adverse events; dose limiting adverse events 

	Maximum dose tested 
	Maximum dose tested 
	Single Dose 
	Specify dose 

	Multiple Dose 
	Multiple Dose 
	Specify dosing interval and duration 

	Exposures Achieved at Maximum Tested Dose 
	Exposures Achieved at Maximum Tested Dose 
	Single Dose 
	Mean (%CV) Cmax and AUC 

	Multiple Dose 
	Multiple Dose 
	Mean (%CV) Cmax and AUC 

	Range of linear PK 
	Range of linear PK 
	Specify dosing regimen 

	Accumulation at steady state 
	Accumulation at steady state 
	Mean (%CV); specify dosing regimen 

	Metabolites 
	Metabolites 
	Include listing of all metabolites and activity 

	Absorption 
	Absorption 
	Absolute/Relative Bioavailability 
	Mean (%CV) 

	Tmax 
	Tmax 
	 Median (range) for parent  Median (range) for metabolites 

	Distribution 
	Distribution 
	Vd/F or Vd 
	Mean (%CV) 

	% bound 
	% bound 
	Mean (%CV) 

	Elimination 
	Elimination 
	Route 
	 Primary route; percent dose eliminated  Other routes 

	Terminal t½  
	Terminal t½  
	 Mean (%CV) for parent  Mean (%CV) for metabolites 

	CL/F or CL 
	CL/F or CL 
	Mean (%CV) 

	Intrinsic Factors 
	Intrinsic Factors 
	Age 
	Specify mean changes in Cmax and AUC 

	Sex 
	Sex 
	Specify mean changes in Cmax and AUC 

	Race 
	Race 
	Specify mean changes in Cmax and AUC 

	Hepatic & Renal Impairment 
	Hepatic & Renal Impairment 
	Specify mean changes in Cmax and AUC 

	Extrinsic Factors 
	Extrinsic Factors 
	Drug interactions 
	Include listing of studied DDI studies with mean changes in Cmax and AUC 

	Food Effects 
	Food Effects 
	Specify mean changes in Cmax and AUC and meal type (i.e., high-fat, standard, low-fat) 

	Expected High Clinical Exposure Scenario 
	Expected High Clinical Exposure Scenario 
	Describe worst case scenario and expected fold-change in Cmax and AUC. The increase in exposure should be covered by the supra-therapeutic dose. 

	Preclinical Cardiac Safety 
	Preclinical Cardiac Safety 
	Summarize in vitro and in vivo results per S7B guidance. 

	Clinical Cardiac Safety 
	Clinical Cardiac Safety 
	Describe total number of clinical trials and number of subjects at different drug exposure levels.  Summarize cardiac safety events per ICH E14 guidance (e.g., QT prolongation, syncope, seizures, ventricular arrhythmias, ventricular tachycardia, ventricular fibrillation, flutter, torsade de pointes, or sudden deaths). 


	Under the Pediatric Research Equity Act (PREA) (codified at section 505B of the Federal Food, Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 355c), all applications for new active ingredients (which includes new salts and new fixed combinations), new indications, new dosage forms, new dosing regimens, or new routes of administration are required to contain an assessment of the safety and effectiveness of the product for the claimed indication(s) in pediatric patients unless this requirement is waived or defer
	Title V of the FDA Reauthorization Act of 2017 (FDARA) amended the statute to create section 505B(a)(1)(B), which requires that marketing applications for certain adult oncology drugs (i.e., those intended for treatment of an adult cancer and with molecular targets that FDA determines to be substantially relevant to the growth or progression of a pediatric cancer) that are submitted on or after August 18, 2020 contain reports of molecularly targeted pediatric cancer investigations. These molecularly targete
	DATA STANDARDS FOR STUDIES 
	DATA STANDARDS FOR STUDIES 

	Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  electronic format as specified by [FDA].”  FDA has determined that study data contained in electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the Agency can process, review, and archive.  Currently, the Agency can process, review, and archive electronic submissions of clinical and nonclinical study data that use the standards specified in the Data Standards Catalog (Catalog) (See ). 
	http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm
	http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm


	On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in Electronic Format--- Standardized Study Data 
	(). This guidance describes the submission types, the standardized study data requirements, and when standardized study data will be required.  Further, it describes the availability of implementation support in the form of a technical specifications document,  Study Data Technical Conformance Guide (Conformance Guide) (See 
	/ UCM292334.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances


	), as well as email access to the eData Team () for specific questions related to study data standards.  Standardized study data will be required in marketing application submissions for clinical and nonclinical studies that start on or after December 17, 
	), as well as email access to the eData Team () for specific questions related to study data standards.  Standardized study data will be required in marketing application submissions for clinical and nonclinical studies that start on or after December 17, 
	f
	http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd 

	cder-edata@fda.hhs.gov
	cder-edata@fda.hhs.gov


	2016. Standardized study data will be required in commercial IND application submissions for clinical and nonclinical studies that start on or after December 17, 2017.  CDER has produced a  web page that provides specifications for sponsors regarding implementation and submission of clinical and nonclinical study data in a standardized format.  This web page will be updated regularly to reflect CDER's growing experience in order to meet the needs of its reviewers. 
	Study Data Standards Resources


	Although the submission of study data in conformance to the standards listed in the FDA Data Standards Catalog will not be required in studies that start before December 17, 2016, CDER strongly encourages IND sponsors to use the FDA supported data standards for the submission of IND applications and marketing applications.  The implementation of data standards should occur as early as possible in the product development lifecycle, so that data standards are accounted for in the design, conduct, and analysis
	Additional information can be found at  
	. 
	onicSubmissions/ucm248635.htm
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 


	For general toxicology, supporting nonclinical toxicokinetic, and carcinogenicity studies, CDER encourages sponsors to use Standards for the Exchange of Nonclinical Data (SEND) and submit sample or test data sets before implementation becomes required.  CDER will provide feedback to sponsors on the suitability of these test data sets.  Information about submitting a test submission can be found here: 
	. 
	onicSubmissions/ucm174459.htm
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 


	LABORATORY TEST UNITS FOR CLINICAL TRIALS 
	LABORATORY TEST UNITS FOR CLINICAL TRIALS 

	CDER strongly encourages IND sponsors to identify the laboratory test units that will be reported in clinical trials that support applications for investigational new drugs and product registration.  Although Système International (SI) units may be the standard reporting mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. conventional units and SI units might be necessary to minimize conversion needs during review.  Identification of units to be used for laboratory tests in
	Study Data Standards Resources

	df. 
	https://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM587505.p 

	SUBMISSION FORMAT REQUIREMENTS 
	SUBMISSION FORMAT REQUIREMENTS 

	The Electronic Common Technical Document (eCTD) is CDER and CBER’s standard format for electronic regulatory submissions.  The following submission types: NDA, ANDA, BLA, Master File (except Type III) and Commercial INDs submitted in eCTD format.  Submissions that  to the requirements stated in the eCTD Guidance will be subject to . For more information please visit: . 
	 must be
	do not adhere
	rejection
	http://www.fda.gov/ectd
	http://www.fda.gov/ectd


	The FDA Electronic Submissions Gateway (ESG) is the central transmission point for sending information electronically to the FDA and enables the secure submission of regulatory information for review.  Submissions less than 10 GB  be submitted via the ESG.  For submissions that are greater than 10 GB, refer to the FDA technical specification Specification for Transmitting Electronic Submissions using eCTD Specifications. For additional information, see . 
	must
	http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway
	http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway


	SECURE EMAIL COMMUNICATIONS 
	SECURE EMAIL COMMUNICATIONS 

	Secure email is required for all email communications from FDA when confidential information (e.g., trade secrets, manufacturing, or patient information) is included in the message.  To receive email communications from FDA that include confidential information (e.g., information requests, labeling revisions, courtesy copies of letters), you must establish secure email.  To establish secure email with FDA, send an email request to . Please note that secure email may not be used for formal regulatory submiss
	SecureEmail@fda.hhs.gov
	SecureEmail@fda.hhs.gov


	OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 
	OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

	The Office of Scientific Investigations (OSI) requests that the items described in the draft Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide Containing Technical Specifications be provided to facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments, and the back
	Please refer to the draft Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide Containing Technical Specifications: 
	. 
	ments/UCM332466.pdf
	https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 


	. 
	ments/UCM332468.pdf
	https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 


	NEW PROTOCOLS AND CHANGES TO PROTOCOLS 
	NEW PROTOCOLS AND CHANGES TO PROTOCOLS 

	To ensure that the Division is aware of your continued drug development plans and to facilitate successful interactions with the Division, including provision of advice and timely responses to your questions, we request that the cover letter for all new phase 2 or phase 3 protocol submissions to your IND or changes to these protocols include the following information: 
	1. 
	1. 
	1. 
	Study phase 

	2. 
	2. 
	Statement of whether the study is intended to support marketing and/or labeling changes 

	3. 
	3. 
	Study objectives (e.g., dose finding) 

	4. 
	4. 
	Population 

	5. 
	5. 
	A brief description of the study design (e.g., placebo or active controlled) 

	6. 
	6. 
	Specific concerns for which you anticipate the Division will have comments 

	7.. 
	7.. 
	For changes to protocols only, also include the following information:  A brief summary of the substantive change(s) to the protocol (e.g., changes to 


	endpoint measures, dose, and/or population) . Other significant changes.  Proposed implementation date. 
	We recommend you consider requesting a meeting to facilitate discussion of multiple and/or complex issues.  
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	/s/ 
	KWADWO KORSAH 07/05/2018 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring  MD 20993 
	IND 125379 
	MEETING MINUTES 
	Blueprint Medicines Corporation Attention: Tanya Green, MS Director, Regulatory Affairs 38 Sidney Street, Suite 200 Cambridge, MA 02139 
	Dear Ms. Green: 
	Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) of the Federal Food, Drug, and Cosmetic Act for avapritinib (BLU-285). 
	We also refer to the meeting between representatives of your firm and the FDA on December 5, 2017. The purpose of the meeting was to discuss . 
	A copy of the official minutes of the meeting is enclosed for your information.  Please notify us of any significant differences in understanding regarding the meeting outcomes. 
	If you have any questions, call me at (301) 796-3074. 
	Sincerely, 
	{See appended electronic signature page} 
	Idara Udoh, M.S. Senior Regulatory Health Project Manager Division of Oncology Products 2 Office of Hematology and Oncology Products Center for Drug Evaluation and Research 
	Enclosure: Meeting Minutes 
	Figure
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