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IND 119254
 

G1 Therapeutics, Inc. 
Attention: Chandra Lovejoy 
VP, Global Regulatory Affairs 
P.O. Box 110341 
Research Triangle Park, NC 27709 

Dear Ms. Lovejoy:1 

MEETING MINUTES
 

Please refer to your investigational new drug application (IND) submitted under section 
505(i) of the Federal Food, Drug, and Cosmetic Act for trilaciclib (G1T28). 

We also refer to the meeting between representatives of your firm and the FDA on 
September 9, 2019. The purpose of the meeting was to discuss key aspects of a 
planned NDA submission for trilaciclib for the indication of mitigation of 
myelosuppression in small-cell lung cancer (SCLC) patients. 

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 Michael Gwathmey, Regulatory Project Manager, at 
(301) 796-8498. 

Sincerely, 

{See appended electronic signature page} 

Kathy Robie Suh, MD, PhD 
Clinical Team Leader 
Division of Hematology Products 
Office of Hematology and Oncology Products 
Center for Drug Evaluation and Research 

Enclosure: 
• Meeting Minutes 

1 We update guidances periodically. For the most recent version of a guidance, check the FDA Guidance 
Documents Database https://www.fda.gov/RegulatoryInformation/Guidances/default.htm. 

Reference ID: 4496912 

https://www.fda.gov/RegulatoryInformation/Guidances/default.htm


 

 
 

 
 

 
  

  
 

    
    

  
  

   
 

     
    

                     
 

     
   

 
 

 
 

  
  

    
  

 
 

     
  

 
  

  
  

 
 

 
 

 
 
 
 
 

MEMORANDUM OF MEETING MINUTES 

Meeting Type: B 
Meeting Category: Pre-NDA 

Meeting Date and Time: September 9, 2019, 9:00 AM – 10:00 AM ET 
Meeting Location: White Oak Building 22, Conference Room: 1309 

Application Number: 
Product Name: 

IND 119254 
Trilaciclib (G1T28) 

Indication: To mitigate chemotherapy-induced myelosuppression in 
adult patients with small-cell lung cancer 

Sponsor Name: G1 Therapeutics, Inc. 

Meeting Chair: 
Meeting Recorder: 

Kathy Robie Suh, MD, PhD 
Michael Gwathmey, RN 

FDA ATTENDEES 

Office of Hematology and Oncology Products (OHOP), Division of Hematology
Products 
Albert Deisseroth, MD, PhD, Associate Supervisory Division Director 
Kathy Robie Suh, MD, PhD, Clinical Team Leader 
Michael Gwathmey, RN, Regulatory Project Manager 

Office of Clinical Pharmacology (OCP), Division of Clinical Pharmacology V
Guoxiang (George) Shen, PhD, Acting Team Leader 
Lili Pan, PhD, Reviewer 

Office of Biostatistics (OB), Division of Biometrics V
Yu-Te Wu, PhD, Team Leader 
Vivian Yuan, PhD, Reviewer 

Office of Product Quality (OPQ), Division of New Drug Products
Sherita McLamore, PhD, Team Leader 
Rajiv Agarwal, PhD, Reviewer 

Reference ID: 4496912 
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SPONSOR ATTENDEES 

G1 Therapeutics, Inc.
Sathya Ganesan, PhD, RAC, Director, Regulatory Affairs 
Chandra Lovejoy, MS, Vice President, Global Regulatory Affairs 
Rajesh Malik, MD, Chief Medical Officer 
Shannon Morris, MD, PhD, Vice President, Clinical Development 
Yili Pritchett, PhD, Vice President, Biostatistics 
Patrick Roberts, PharmD, PhD, Senior Director, Translational Medicine 
Susan Spooner, PhD, Director, CMC Regulatory Affairs 
Zhao (Tony) Yang, PhD, Director, Biometrics 
Chao Li, PhD, Associate Director, Clinical Pharmacology 

(b) (4)

1.0 BACKGROUND 

G1 Therapeutics, Inc. submitted a meeting request to discuss with the FDA key aspects 
of a proposed NDA submission for trilaciclib, for the mitigation of chemotherapy-induced 
myelosuppression in adult patients with small-cell lung cancer. 

2.0 DISCUSSION 

Question 1: During the End of Phase 2 (EOP2) meeting held on 12 April 2019, the 
Agency stated that if trilaciclib is introduced to the market, off-label use is anticipated 
even if the labeled indication is only for SCLC, and there is concern regarding a 
potential for protection from the effects of chemotherapy in patients with no 
retinoblastoma (RB) gene mutation. Therefore, the Agency requested that at the pre-
NDA meeting, the Sponsor should provide a proposal for how to manage the potential 
for off-label use of trilaciclib if it is approved for use in SCLC patients. 

This Pre-NDA Briefing Document includes 1) a summary of the available nonclinical and 
clinical study results, as they relate to this potential concern, 2) a mechanistic rationale 
for the observed results, and 3) the Sponsor’s proposal for addressing this issue. 

What feedback does the Agency have regarding the available data and scientific 
rationale provided and the Sponsor’s proposal for addressing this issue? 

FDA Response to Question 1: Generally, the proposal for managing potential off-
label use of trilaciclib, i.e., implementation of a communication plan, implementation of 
an educational component for trilaciclib administration and further study of the potential 
interaction of trilaciclib and other chemotherapeutic drugs and cancer types is 
reasonable. You should submit the proposed communication plan and final protocols for 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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the study of trilaciclib with other chemotherapies and cancer types for review and 
comment. You should also submit a justification as to why you should not be required to 
carry out genetic testing for any patient who is receiving trilaciclib for a tumor indication 
that is not small cell carcinoma of the lung in order to prevent indiscriminate off label 
use of trilaciclib leading to tumor protection and loss of effectiveness of chemotherapy 
for these off-label indications. 

Discussion: FDA commented to the Sponsor that before the NDA submission, we 
would need to receive the Sponsor’s plan for genetic testing or justification for
not requiring genetic testing for RB function.  The timeline for submission of this 
information should allow sufficient time for FDA to provide feedback to the
Sponsor prior to the planned NDA submission. FDA emphasized that this concern 
for potential tumor promotion (loss of chemotherapy effectiveness) which might
occur with off-label use of trilaciclib in patients in whom the drug would cause
tumor protection is a critical safety issue. FDA will work closely with the Sponsor
to achieve alignment on a proposal. 

Question 2: G1 Therapeutics will provide a 120-Day Safety Update after the NDA 
submission. Does the FDA agree with the proposal regarding the contents of the 120
Day Safety Update Report? 

FDA Response to Question 2: In addition to the proposed summaries for serious 
adverse events, adverse events leading to study discontinuation, etc., you should 
include summaries for adverse events of special interest that you have identified for 
patients with SCLC who received trilaciclib. 

Discussion: No discussion. 

Question 3: Does the Agency agree with the proposed pooling and analysis strategy for 
the Integrated Summary of Safety (ISS) as detailed in the Statistical Analysis Plan (SAP) 
included in the Briefing Document Annex A? 

FDA Response to Question 3: The proposed pooling and analysis of the ISS appears 
acceptable. 

Discussion: No discussion. 

Question 4: Does the Agency agree with the proposed pooling and analysis strategy 
for the Integrated Summary of Efficacy (ISE) as detailed in the SAP included in the 
Briefing Document Annex B? Specifically, regarding the proposed ISE: 

a. Does the FDA agree with the proposed pooling strategy to perform integrated efficacy 
analysis? 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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b. Does the FDA agree with the proposed analyses to describe the clinical 
characteristics, related to the risk of chemotherapy-induced myelosuppression, of the 
patient population enrolled within the SCLC clinical trials? 

c. Does the FDA agree with the proposed analysis to understand the potential impact of 
concomitant medication(s) on the myelosuppression endpoints? 

d. To provide guidance to prescribing physicians as to when, or if, additional therapies 
(e.g. G- CSF) should be added to a patient’s treatment regimen, an analysis of G-CSF 
use and associated outcomes in trilaciclib patients who experience an event which 
would prompt the addition of G- CSF to a patient’s treatment regimen, will be done. 
Definitions of what constitutes such an event are included in the statistical analysis plan. 
Does the FDA agree with the event definitions? 

e. The purpose of each SAP-defined and completed database lock for the 
(b) (4)

 phase 2 
clinical trials (Studies G1T28-02, G1T28-05, G1T28-03 ) was primarily to 

(b) (4)

assess trilaciclib’s efficacy on myelosuppression endpoints. However, in order to report 
updated anti-tumor efficacy and safety results, a second database lock is planned. Does 
the Agency agree with this proposal? 

FDA Response to Question 4: FDA reiterates that a Phase 3 study comparing 
treatment with trilaciclib versus treatment with best available therapy in patients with 
SCLC undergoing chemotherapy and using a non-inferiority or superiority design would 
be appropriate to define the benefit of trilaciclib in this population. If G1 Therapeutics 
files the NDA based on the results of the three studies G1T28-02, G1T28-05 and 
G1T28-03, the review strategy will be primarily based on the results of Study G1T28-05, 
given that the Study G1T28-02 and G1T28-03 were designed and tested at 2-sided 
level of 0.20. The pooled analysis of the three studies will be considered as supportive 
evidence. 

In addition, the acceptability of any subgroup analysis to support a labeling claim will be 
a review issue. 

Discussion: FDA does not object to the proposed analysis plan for the ISE.
However, these results are considered to be exploratory and can only be used as 
supportive evidence, not the basis of product registration. 

Question 5: As described above, a formal BTD Request for this indication was 
submitted. Since a BTD has been granted, G1 would like to propose a rolling NDA. 
Does the Agency agree with this approach? 

FDA Response to Question 5: A rolling review process for this application is 
acceptable. Please provide a timeline for submission of the NDA components. 

Discussion: No discussion. 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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degrees of hepatic dysfunction. Provide your proposed plan to evaluate the effect of 
severe hepatic impairment on trilaciclib. 

The adequacy of only using population PK analysis, and not conducting a dedicated 
renal impairment study to inform the dose adjustment of trilaciclib in patients with renal 
dysfunction, will be a review issue. 

Discussion: The Sponsor acknowledged the FDA’s recommendation and will
provide a study plan to evaluate the effect of severe hepatic impairment on
trilaciclib for FDA’s review and agreement. The Sponsor also proposed to include
appropriate restrictions in the proposed initial labeling if the hepatic impairment
study cannot be completed prior to the NDA submission. The FDA agreed with 
the Sponsor’s proposal. 

 clinical studies (Studies G1T28-02, -03, -05 ).  ADaM 
datasets supporting integrated analyses planned for ISS and ISE will also be created 
and included in eData submission package. In addition, G1 Therapeutics proposes to 
include the model simulations, and ADaM datasets and programs for the Population PK 
and Exposure-Response analyses. Does the Agency agree with the proposal regarding 
the submission of datasets? 

Question 8: G1 Therapeutics proposes including SDTM datasets, ADaM datasets, 
(b) (4) (b) (4)BIMO listings for all

FDA Response to Question 8: It appears to be acceptable. See additional Clinical 
Pharmacology comments below for preparation of the Clinical Pharmacology sections of 
your submission. 

Discussion: No discussion. 

Question 9: Does the Agency agree with the proposal for by-patient narratives and 
patient specific Case Report Forms (CRFs) to be submitted in the NDAs? 

FDA Response to Question 9: The proposed by-patient narratives categories for the 
patient narratives are acceptable. You should include narratives for any patients 
identified with tumor progression and for any patients with an adverse event of special 
interest that you have identified for trilaciclib. 

Discussion: The Sponsor proposed, and the FDA agreed to include narratives for
patients who progressed on chemotherapy or within 30 days of chemotherapy
discontinuation. The FDA requested that a table be provided in the submission 
summarizing demographic characteristics and outcomes for this subgroup of
patients. FDA agreed that audit trail information does not need to be included in 
the NDA submission. 

Question 10: The Table of Contents for the eCTD is provided in this Briefing 
Document. Does the FDA agree with the presentation structure? 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 

Reference ID: 4496912 

http:www.fda.gov


 
 

 
 

   
  

 

   
  

 
  

 
           

 
 

        
          

          
       

          
    

           
         

 
          

  
          

          
         
            

      
 

   
 

   
 

  
 

 
   
     

 
 

    
 

 
 

  
 

IND 119254 
Page 7 

FDA Response to Question 10: The proposed Table of Contents structure is 
acceptable. 

Discussion: No discussion. 

Question 11: Does the Agency agree to the NDA drug product stability strategy; 
specifically, 

a.	 that 9 months of long-term (25°C/60% RH) and 6 months of accelerated 
(40°/75% RH) stability data on three primary batches, each containing two 
sublots, of Trilaciclib for Injection, 300 mg per vial drug product would be 
acceptable at the time of the submission of an NDA, 

b. that a supporting batch with up to 15 months of long-term stability data may be 
used to support the expiration date, 

c.	 to the stability protocol matrixing design and selected tests used for testing 
three primary batches (two sublots each) of lyophilized drug product stability 
batches, 

d.	 to the design of additional studies, including photostability, leachables, and in-
use stability, and 

e.	 that G1 Therapeutics can amend the NDA within 75 days of NDA submission 
file date based on the projected NDA submission date to include updated 
supportive (to include 15-month long-term) and primary (to include 12-month 
long-term) stability data for drug product and that the amendment will not result 
in an extension of the PDUFA date? 

FDA Response to Question 11: 

a. Yes, FDA agrees with your proposal to submit 9 month of stability data at the time of 
NDA submission. However, any data submitted more than 30 days after the original 
NDA submission may not be reviewed based on internal review timelines or available 
resources. 

b. It is acceptable to provide 15 months of long-term stability data on a supporting 
batch. However, an expiration dating period determination for a to-be-marketed drug 
product is an NDA review issue and will be based on the review of the totality-of-the
stability data. 

c. Your proposed “One-Third Reduction” testing, per ICH Q1D is acceptable. 

d. In addition to your proposed studies, perform USP <660> and <381> testing on 
the glass vial and rubber stopper, respectively. 

e. See response to Q 11 a. 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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Discussion: The Sponsor’s proposal to amend the CMC module of the NDA in a
single submission within 60 days of the NDA submission date to include primary
(additional 3-month long-term) and updated supportive (15-month long-term) 
stability data for drug product is reasonable for this BTD product. 

The stability amendment will not result in an extension of the PDUFA date. 

Additional Clinical Pharmacology Comments: 

1. Take the following recommendation about labeling into your consideration:
We recommend the content and format of information found in the Clinical 
Pharmacology section (Section 12) of labeling submitted to support this application 
be consistent with FDA Guidance for Industry, “Clinical Pharmacology Section of 
Labeling for Human Prescription Drug and Biological Products – Content and 
Format” (available at https://go.usa.gov/xn4qB). Consider strategies to enhance 
clarity, readability, and comprehension of this information for health care providers 
through the use of text attributes, tables, and figures as outlined in the above 
guidance. 

2. Address the following questions in the Summary of Clinical Pharmacology:
A. What is the basis for selecting the doses and dosing regimen used in the trials 

intended to support your 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. What are the exposure-response relationships for efficacy, safety and 

biomarkers?
 

C. What is the effect of trilaciclib on the QT/QTc interval? 
D. What are the characteristics of distribution, and elimination (metabolism and 

excretion)? 
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? 

3. Apply the following advice in preparing the clinical pharmacology sections of
the original submission: 

A. Submit bioanalytical methods and validation reports for all clinical pharmacology 
and biopharmaceutics trials. 

B. Provide 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. Provide 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. 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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•	 Provide 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. 

•	 Identify individual subjects with dose modifications; the time to the first dose 
reduction, interruption or discontinuation; the reasons for dose modifications 
in the datasets.  

D. Submit the following for the population pharmacokinetic analysis reports: 
•	 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/OfficeofMedicalProductsandTo 
bacco/CDER/ucm180482.htm. 

E. Submit the following information and data to support the population 

pharmacokinetic analysis:
 
•	 SAS transport files (*.xpt) for all datasets used for model development and 

validation 
•	 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 

•	 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) 

F. Submit a study report describing exploratory exposure-response (measures of 
effectiveness, biomarkers and toxicity) relationships in the targeted patient 
population. Refer to Guidance for Industry at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation 
/Guidances/ucm072137.pdf for population PK, 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation 
/Guidances/ucm072109.pdf for exposure-response relationships, and 
http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobac 
co/CDER/ucm180482.htm for pharmacometric data and models submission 
guidelines. 

G. Include the following items when you submit your QT study report: 
a. Copies of the study report(s) for any other clinical studies of the effect of 

product administration on the QT interval that have been performed 
b. Electronic copy of the study report 
c.	 Electronic or hard copy of the clinical protocol 
d. Electronic or hard copy of the Investigator’s Brochure 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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e.	 Annotated CRF 
f.	 A data definition file which describes the contents of the electronic data sets 
g. Electronic data sets as SAS.xpt transport files (in CDISC SDTM format – if 

possible) and all the SAS codes used for the primary statistical and exposure-
response analyses 

h. Please make sure 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) 

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

j.	 Narrative summaries and case report forms for any: 
i. Deaths 
ii. Serious adverse events 
iii. Episodes of ventricular tachycardia or fibrillation 
iv. Episodes of syncope 
v. Episodes of seizure 
vi. Adverse events resulting in the subject discontinuing from the study 

k.	 ECG waveforms to the ECG warehouse (www.ecgwarehouse.com) 
l.	 A completed Highlights of Clinical Pharmacology Table 

Advancing in this field – and possibly reducing the burden of conducting QT 
studies –depends critically upon obtaining the most comprehensive 
understanding of existing data. Please consider making your data, at least 
placebo and positive control data, available for further research purposes; 
see, for examples, the Data Request Letter at http://cardiac-safety.org/ecg
database/. 

Discussion: No discussion. 

3.0 OTHER IMPORTANT INFORMATION 

DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 

•	 FDA provided advice on the content of a complete application as indicated in 
responses and comments above. 

•	 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. 

•	 Major components of the application are expected to be submitted with the 
original application and are not subject to agreement for late submission. We 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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agreed that the following minor application components may be submitted 
within 60 calendar days after the submission of the original application: CMC 
module amendment of the NDA in a single submission to include additional 3
month long-term stability data on primary stability batches and updated 
supportive (15-month long-term) stability data for drug product. 

Prominently identify each submission containing your late component(s) with 
the following wording in bold capital letters at the top of the first page of the 
submission: 

NDA NUMBER: LATE COMPONENT - QUALITY 

In addition, we note that a CMC pre-NDA submission meeting is scheduled for 
October 16, 2019. A summary of agreements reached at that meeting will be 
documented in the respective meeting minutes. 

FDA has made a preliminary determination that the application for this product would be 
reviewed as a new molecular entity (NME) and therefore subject to the Program, under 
PDUFA VI. Please note that this is a preliminary determination, based on information 
available to FDA at this time, and will be re-evaluated at the time your application is 
submitted. This determination is based on our understanding of the active moiety (21 
CFR 314.108(a)) and whether another marketing application containing the same active 
moiety is approved or marketed. Please also note that the NME determination for an 
application is distinct from and independent of the new chemical entity (NCE) 
determination and any related exclusivity determinations, which are made after approval 
of an NDA. 

PREA REQUIREMENTS 

Under the Pediatric Research Equity Act (PREA) (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, 
deferred, or inapplicable. 

Please be advised that under the Food and Drug Administration Safety and Innovation 
Act (FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of 
an End-of-Phase-2 (EOP2) meeting. In the absence of an EOP2 meeting, refer to the 
draft guidance below. The iPSP must contain an outline of the pediatric study or studies 
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 submitted in PDF and Word format. Failure to include 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 

Reference ID: 4496912 

http:www.fda.gov


 
 

 
 

   
  

 

  
 

    
 

 
   

    
 

 
 

 
  

  

  
   

 
     

  

  
   

 

   

   

    
    

  
  

                                                           
  

 
 

 
 

 
 

  

IND 119254 
Page 12 

an Agreed iPSP with a marketing application could result in a refuse to file action. 

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.2 In addition, you may contact the Division of Pediatric and 
Maternal Health at 301-796-2200 or email Pedsdrugs@fda.hhs.gov. For further 
guidance on pediatric product development, please refer to FDA.gov.3 

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 
Information4 and Pregnancy and Lactation Labeling Final Rule5 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. 

2 When final, this guidance will represent the FDA’s current thinking on this topic. For the most recent 
version of a guidance, check the FDA guidance web page at 
https://www.fda.gov/RegulatoryInformation/Guidances/default.htm. 
3 https://www.fda.gov/drugs/development-resources/pediatric-and-maternal-health
product-development 
4 https://www.fda.gov/drugs/laws-acts-and-rules/plr-requirements-prescribing
information 
5 https://www.fda.gov/drugs/labeling/pregnancy-and-lactation-labeling-drugs-final-rule 
U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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IND 119254 
Page 13 

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 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. 

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

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. 

•	 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 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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CDER Breakthrough Therapy Designation Determination Review Template (BTDDRT)
 

IND/NDA/BLA # 119254 
Request Receipt Date June 5, 2019 
Product G1T28 (Trilaciclib) 
Indication Reduction of clinically significant chemotherapy-induced myelosuppression 

in patients with small cell lung cancer. 
Drug Class/Mechanism of 
Action 

G1T28 is an intravenously (IV) administered cyclin-dependent kinase 4/6 
(CDK4/6) inhibitor that appears to cause transient gap 1 phase (G1) cell 
cycle arrest of hematopoietic stem and progenitor cells (HSPCs) within the 
bone marrow. 

Sponsor G1 Therapeutics Inc. 
79 TW Alexander Dr. 
4501 Research Commons, Suite 100 
Research Triangle Park, NC 27709 

ODE/Division Division of Hematology Products (DHP) 
Breakthrough Therapy 
Request (BTDR) Goal Date 
(within 60 days of receipt) 

August 4, 2019 

Note: This document must be uploaded into CDER’s electronic document archival system as a clinical review: 
REV-CLINICAL-24 (Breakthough Therapy Designation Determination) even if the review is attached to the 
MPC meeting minutes and will serve as the official primary Clinical Review for the Breakthrough Therapy 
Designation Request (BTDR). Link this review to the incoming BTDR. Note: Signatory Authority is the Division 
Director. 

Section I: Provide the following information to determine if the BTDR can be denied without Medical 
Policy Council (MPC) review. 

1.	 Briefly describe the indication for which the product is intended (Describe clearly and concisely since the 
wording will be used in the designation decision letter): 

Reviewer comment: The proposed indication for G1T28 (trilaciclib) is reduction of clinically significant 
chemotherapy-induced myelosuppression in patients with small cell lung cancer. 

2. Are the data supporting the BTDR from trials/IND(s) which are on Clinical Hold? 
YES NO 

3.	 Was the BTDR submitted to a PIND? YES NO
 
If “Yes” do not review the BTDR. The sponsor must withdraw the BTDR. BTDR’s cannot be submitted to a PIND.
 

If 2 above is checked “Yes,” the BTDR can be denied without MPC review. Skip to number 5 for clearance and sign-
off. If checked “No”, proceed with below: 

4. Consideration of Breakthrough Therapy Criteria: 

a. Is the condition serious/life-threatening1)? YES NO 

1 For a definition of serious and life threatening see Guidance for Industry: “Expedited Programs for Serious Conditions––Drugs and 
Biologics” http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM358301.pdf 
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Reviewer comment:  Chemotherapy induced myelosuppression is a common dose-limiting and potentially fatal 
complication of cancer treatment.  Patients with chemotherapy induced myelosuppression may have decreased bone 
marrow production of all three cell lineages, i.e., white blood cells, red blood cells and platelets and may have an 
increased risk of adverse events (AEs) related to infection, anemia and bleeding, respectively, which can be serious and 
life threatening.  (Maxwell, 1992). 

If 4a is checked “No,” the BTDR can be denied without MPC review. Skip to number 5 for clearance and sign-off.  If 
checked “Yes”, proceed with below: 

b.	 Are the clinical data used to support preliminary clinical evidence that the drug may demonstrate substantial 

improvement over existing therapies on 1 or more clinically significant endpoints adequate and sufficiently 

complete to permit a substantive review?  


YES, the BTDR is adequate and sufficiently complete to permit a substantive review 
 Undetermined 
 NO, the BTDR is inadequate and not sufficiently complete to permit a substantive review; therefore, the 
request must be denied because (check one or more below): 

i. Only animal/nonclinical data submitted as evidence 
ii. Insufficient clinical data provided to evaluate the BTDR 

(e.g. only high-level summary of data provided, insufficient information
 about the protocol[s]) 

iii.	 Uncontrolled clinical trial not interpretable because endpoints 
are not well-defined and the natural history of the disease is not 
relentlessly progressive (e.g. multiple sclerosis, depression) 

iv.	 Endpoint does not assess or is not plausibly related to a serious 
aspect of the disease (e.g., alopecia in cancer patients, erythema 
chronicum migrans in Lyme disease) 

v.	 No or minimal clinically meaningful improvement as compared 
to available therapy2/ historical experience (e.g., <5% 
improvement in FEV1 in cystic fibrosis, best available 
therapy changed by recent approval) 

5. Provide below a brief description of the deficiencies for each box checked above in Section 4b: 

Reviewer comment: No deficiencies are identified. 

If 4b is checked “No”, BTDR can be denied without MPC review. Skip to number 6 for clearance and sign-off (Note: 
The Division always has the option of taking the request to the MPC for review if the MPC’s input is desired. If this is 
the case, proceed with BTDR review and complete Section II).  If the division feels MPC review is not required, send 
the completed BTDDRT to Miranda Raggio for review. Once reviewed, Miranda will notify the MPC Coordinator to 
remove the BTDR from the MPC calendar. If the BTDR is denied at the Division level without MPC review, the BTD 
Denial letter still must be cleared by Miranda Raggio, after division director and office director clearance. 

If 4b is checked “Yes” or “Undetermined”, proceed with BTDR review and complete Section II, as MPC review is 
required. 

6. Clearance and Sign-Off (no MPC review) 

Deny Breakthrough Therapy Designation 

Reviewer Signature: {See appended electronic signature page} 
Team Leader Signature: {See appended electronic signature page} 
Division Director Signature: {See appended electronic signature page} 

2 For a definition of available therapy refer to Guidance for Industry: “Expedited Programs for Serious Conditions––Drugs and 
Biologics” http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM358301.pdf 
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Section II: If the BTDR cannot be denied without MPC review in accordance with numbers 1-3 above, or 
if the Division is recommending that the BTDR be granted, provide the following additional information 
needed by the MPC to evaluate the BTDR. 

7.	 A brief description of the drug, the drug’s mechanism of action (if known), the drug’s relation to existing 
therapy(ies), and any relevant regulatory history.  Consider the following in your response. 

Reviewer comment:  Chemotherapy induced myelosuppression may  negatively impact chemotherapy effectiveness by 
requiring chemotherapy dosing adjustments, interruption or termination.  G1T28 is an intravenously (IV) administered 
cyclin-dependent kinase 4/6 (CDK4/6) inhibitor that appears to cause transient gap 1 phase (G1) cell cycle arrest of 
hematopoietic stem and progenitor cells (HSPCs) within the bone marrow.  Inhibition of CDK4/6 inhibits 
phosphorylation of the retinoblastoma (Rb) gene product which would normally drive HPSCs through the cell cycle. 
(Kitamura, 2009) Inhibition of CDK4/6 may protect HPSC deoxyribonucleic acid (DNA) from damage by co-administered 
chemotherapy and preserve long-term bone marrow function.  Malignant tumors such as SCLC have a loss of Rb 
function, i.e., are Rb independent, and therefore do not appear to be protected from the cytotoxic effects of chemotherapy 
in the presence of G1T28.  (Gordon, 2011)        

Chemotherapy induced myelosuppression is generally treated with transfusion of blood cells such as red blood cells or 
platelets with or without the addition of colony stimulating factors (CSF).  Filgrastim (Neupogen®) approved for 
marketing February 20, 1991 under BLA 103353 is an  injectable a leukocyte growth factor indicated to decrease the 
incidence of infection‚ as manifested by febrile neutropenia (FN)‚ in patients with non-myeloid malignancies receiving 
myelosuppressive anti-cancer drugs associated with a significant incidence of severe neutropenia (SN) with fever. 
Filgrastim is also indicated to reduce the time to neutrophil recovery and the duration of fever, following induction or 
consolidation chemotherapy treatment of patients with acute myeloid leukemia (AML), reduce the duration of neutropenia 
and neutropenia-related clinical sequelae‚ e.g.‚ FN, in patients with non-myeloid malignancies undergoing myeloablative 
chemotherapy followed by bone marrow transplantation (BMT), mobilize autologous hematopoietic progenitor cells into 
the peripheral blood for collection by leukapheresis, reduce the incidence and duration of sequelae of SN (e.g.‚ fever‚ 
infections‚ oropharyngeal ulcers) in symptomatic patients with congenital neutropenia‚ cyclic neutropenia‚ or idiopathic 
neutropenia and increase survival in patients acutely exposed to myelosuppressive doses of radiation (Hematopoietic 
Syndrome of Acute Radiation Syndrome). Pegfilgrastim (Neulasta®) approved for marketing January 31, 2002 under 
BLA 125031 is a long acting injectable leukocyte growth factor indicated to decrease the incidence of infection, as 
manifested by FN, in patients with non-myeloid malignancies receiving myelosuppressive anti-cancer drugs associated 
with a clinically significant incidence of FN and to increase survival in patients acutely exposed to myelosuppressive 
doses of radiation. Sargramostim (Leukine®) approved for marketing on March 5, 1991 under BLA 103362 is a leukocyte 
growth factor indicated to shorten time to neutrophil recovery and to reduce the incidence of severe and life-threatening 
infections and infections resulting in death following induction chemotherapy in adult patients 55 years and older with 
acute myeloid leukemia (AML), for the mobilization of hematopoietic progenitor cells into peripheral blood for collection 
by leukapheresis and autologous transplantation in adult patients, for the acceleration of myeloid reconstitution following 
autologous bone marrow or peripheral blood progenitor cell transplantation in adult and pediatric patients 2 years of age 
and older, for the acceleration of myeloid reconstitution following allogeneic bone marrow transplantation in adult and 
pediatric patients 2 years of age and older, for treatment of delayed neutrophil recovery or graft failure after autologous 
or allogeneic bone marrow transplantation in adult and pediatric patients 2 years of age and older and to increase 
survival in adult and pediatric patients from birth to 17 years of age acutely exposed to myelosuppressive doses of 
radiation. 

Current clinical recommendations state that prophylactic administration of colony stimulating factor (CSF) 
administration to reduce the risk of FN is indicated when the risk of FN is approximately 20% or higher and no other 
equally effective and safe regimen that does not require CSFs is available. Primary prophylaxis of SN or FN is 
recommended for the prevention of FN in patients who are at high risk on the basis of age, medical history, disease 
characteristics, and myelotoxicity of the chemotherapy regimen. The table in Appendix 2 of this review shows the 
patient risk factors that should be considered to assess a patient’s risk for FN. (Smith 2015) 

Erythropoietic stimulating agents (ESAs) and red blood cell (RBC) transfusions are administered to treat CIA after the 
anemia has occurred. ESAs are indicated to reduce the number of transfusions. However, recently updated ESA clinical 
guidelines recommend restricting administration of ESAs to patients whose cancer treatment is not curative in intent and 
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whose hemoglobin level has declined to < 10 g/dL due to the potential for increased mortality risk and increased risk of 
thromboembolic and cardiovascular events. (Bohlius, 2019) Epoetin alfa (Epogen®/Procrit®) was approved for 
marketing on June 1, 1989 under BLA 103234 and is indicated for the treatment of anemia due to the effects of 
concomitant myelosuppressive chemotherapy, and upon initiation, there is a minimum of two additional months of 
planned chemotherapy.  Epoetin alfa is also indicated for the treatment of anemia due to chronic kidney disease in 
patients on dialysis and not on dialysis, anemia due to zidovudine therapy in patients with HIV-infection and for the 
reduction of allogeneic RBC transfusions in patients undergoing elective, noncardiac, nonvascular surgery. 

In IND 119254 supporting document 88 letter date June 5, 2019 (received June 5, 2019) the sponsor states that 
G1T28 may reduce the risk of FN, SN with fever and CIA in patients with SCLC patients by potentially decreasing 
myelosuppression of HPSC progenitor cells and may maintain neutrophil and hemoglobin levels. 

8.  Information related to endpoints used in the available clinical data: 

a.	 Describe the endpoints considered by the sponsor as supporting the BTDR and any other endpoints the sponsor 
plans to use in later trials. Specify if the endpoints are primary or secondary, and if they are surrogates. 

Reviewer comment: The primary endpoint of studies submitted by the sponsor to demonstrate the clinical benefit of 
G1T28 for the reduction of clinically significant chemotherapy-induced myelosuppression in patients with small cell lung 
cancer is the incidence of SN and the mean number of days of SN (DSN) in cycle 1 (four weeks) of chemotherapy in 
patients with SCLC who are undergoing chemotherapy.  SN (grade 4 neutropenia) is defined as an absolute neutrophil 
count (ANC) <500/µL.  Clinically important secondary endpoints that support the benefit of G1T28 for the reduction of 
clinically significant chemotherapy-induced myelosuppression in patients with small cell lung cancer are the number of 
red blood cell transfusions administered on or after five weeks of chemotherapy, incidence of patients with grade 3/4 
decrease in hemoglobin level and the proportion of patients requiring red blood cell transfusions on or after five weeks of 
chemotherapy and incidence.  Red blood cell transfusions were administered to patients with a hemoglobin level <8.0 
g/dL without any history of atherosclerosis (e.g. coronary artery disease, aortic atherosclerosis, peripheral artery 
disease), patients with a hemoglobin level <9.0 g/dL with a history of atherosclerosis and to patients with symptomatic 
anemia (e.g., in patients with shortness of breath, dyspnea on exertion, presyncope, hypotension) or those patients who 
were hospitalized with a life-threatening event regardless of hemoglobin level. 

b.	 Describe the endpoint(s) that are accepted by the Division as clinically significant (outcome measures) for 

patients with the disease. Consider the following in your response:
 

Reviewer comment:  The proposed use of the incidence of SN and the mean number of DSN (ANC < 500/µL)  in cycle 1 
(four weeks) of chemotherapy in patients with SCLC who are undergoing chemotherapy is an acceptable surrogate 
endpoint to demonstrate the clinical benefit of G1T28 for the reduction of chemotherapy induced myelosuppression of the 
white blood cell lineage.  The primary efficacy endpoint supporting the filgrastim therapy in patients receiving 
myelosuppressive chemotherapy was the incidence of FN. FN was defined as an ANC < 1,000/µL and temperature > 
38.2°C (see filgrastim product label approved on June 18, 2018 under BLA 103353).  Clinically important secondary 
endpoints that support the benefit of G1T28 for the reduction of clinically significant chemotherapy-induced 
myelosuppression in patients with small cell lung cancer are the number of red blood cell transfusions administered on or 
after five weeks of chemotherapy, incidence of patients with grade 3/4 decrease in hemoglobin level and the proportion of 
patients requiring red blood cell transfusions on or after five weeks of chemotherapy and incidence.  The primary efficacy 
endpoint supporting epoetin alfa therapy in patients with anemia due to the effects of concomitant myelosuppressive 
chemotherapy was reduction in the proportion of patients who received an RBC transfusion, from week 5 through week 16 
of chemotherapy (see epoetin alfa product label approved July 25, 2018 under BLA 103234). 

c.	 Describe any other biomarkers that the Division would consider likely to predict a clinical benefit for the 

proposed indication even if not yet a basis for accelerated approval.
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Reviewer comment:  No biomarkers are proposed by the sponsor to support the proposed Breakthrough Therapy 
Designation Request. 

9.	 A brief description of available therapies, if any, including a table of the available Rx names, endpoint(s) 
used to establish efficacy, the magnitude of the treatment effects (including hazard ratio, if applicable), and the 
specific intended population. 

Reviewer comment:  Approved CSFs are shown in the reviewer’s table below. 

Table 1. Approved Colony Stimulating Factors for Mitigation of Chemotherapy Induced Myelosuppression 
Generic Name Trade Name Relevant Clinical 

Endpoint 
Relevant Indication Marketing Approval 

Date 
Filgrastim Neupogen® Incidence of febrile 

neutropenia (FN).  
Among 99 patients 
treated with filgrastim 
there was a 40% 
reduction in the 
incidence of FN 
compared a 76% 
reduction in FN 
among 111 patients 
who received placebo 
(p < 0.001). There 
were also statistically 
significant reductions 
in the incidence and 
overall duration of 
infection manifested 
by FN; the incidence, 
severity and duration 
of severe neutropenia 
(ANC < 500/µL). 

Decrease the 
incidence of infection‚ 
as manifested by FN‚ 
in patients with non
myeloid malignancies 
receiving 
myelosuppressive 
anti-cancer drugs 
associated with a 
significant incidence 
of severe neutropenia 
(SN) with fever. 

February 20, 1991 
under BLA 103353 

Pegfilgrastim Neulasta® Mean days of severe 
neutropenia. In Study 
1, 157 patients were 
randomized to receive 
a single subcutaneous 
(SC) injection of 
pegfilgrastim (6 mg) 
on day 2 of each 
chemotherapy cycle 
or daily SC filgrastim 
(5 mcg/kg/day) 
beginning on day 2 of 
each chemotherapy 
cycle. In Study 2, 310 
patients were 
randomized to receive 

Decrease the 
incidence of infection, 
as manifested by FN, 
in patients with non
myeloid malignancies 
receiving 
myelosuppressive 
anti-cancer drugs 
associated with a 
clinically significant 
incidence of FN 

January 31, 2002 
under BLA 125031 
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a single SC injection 
of pegfilgrastim (100 
mcg/kg) on day 2 or 
daily SC filgrastim (5 
mcg/kg/day) 
beginning on day 2 of 
each chemotherapy 
cycle.  Both studies 
met the major efficacy 
outcome measure of 
demonstrating that 
the mean days of 
severe neutropenia of 
pegfilgrastim-treated 
patients did not 
exceed that of 
filgrastim-treated 
patients by more than 
1 day in cycle 1 of 
chemotherapy. The 
mean days of cycle 1 
severe neutropenia in 
Study 1 were 1.8 days 
in the pegfilgrastim 
arm compared to 1.6 
days in the filgrastim 
arm [difference in 
means 0.2 (95% CI -
0.2, 0.6)] and in Study 
2 were 1.7 days in the 
pegfilgrastim arm 
compared to 1.6 days 
in the filgrastim arm 
[difference in means 
0.1 (95% CI - 0.2, 
0.4)]. 

Sargramostim Leukine® Sargramostim 
decreased the median 
duration of ANC 
<500 cells/µL by 4 
days (p=0.009) and 
<1000 cells/µL by 7 
days (p=0.003) 
following induction 
chemotherapy among 
52 patients treated 
with sargramostim 
compared to 47 
patients who received 

Shorten time to 
neutrophil recovery 
and to reduce the 
incidence of severe 
and life-threatening 
infections and 
infections resulting in 
death following 
induction 
chemotherapy in adult 
patients 55 years and 
older with acute 
myeloid leukemia 

March 5, 1991 under 
BLA 103362 
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placebo. (AML), 
Epoetin alfa Epogen®/Procrit® Reduction in the 

proportion of patients 
who received an RBC 
transfusion, from 
week 5 through week 
16 of chemotherapy. 
Among 174 patients 
treated with epoetin 
alfa the proportion of 
patients transfused 
was 25/174 (14%) 
compared 170 
patients who received 
placebo 48/170 
(28%), p< 0.001. 

Treatment of anemia 
due to the effects of 
concomitant 
myelosuppressive 
chemotherapy, and 
upon initiation, there 
is a minimum of two 
additional months of 
planned 
chemotherapy. 

June 1, 1989 under 
BLA 103234 

Reviewer table 

10. 	A brief description of any drugs being studied for the same indication, or very similar indication, that 
requested breakthrough therapy designation3. 

Reviewer comment: There are no other drugs that are currently being studied for the reduction of chemotherapy induced 
myelosuppression that have also requested a Breakthrough Therapy Designation. 

11. 	Information related to the preliminary clinical evidence: 

a.	 Table of clinical trials supporting the BTDR (only include trials which were relevant to the designation 
determination decision), including study ID, phase, trial design4, trial endpoints, treatment group(s), number of 
subjects enrolled in support of specific breakthrough indication, hazard ratio (if applicable), and trial results.  

Reviewer comment: The sponsor submits preliminary efficacy data and safety information from three generally similarly 
designed phase 1/2 studies, i.e., study G1T280-02 titled, “Phase 1b/2a Safety and Pharmacokinetic Study of G1T28 in 
Patients with Extensive-Stage Small Cell Lung Cancer (SCLC) Receiving Etoposide and Carboplatin Chemotherapy”, 
study G1T28-05 titled, “Phase 2 Study of Carboplatin (P), Etoposide (E), and Atezolizumab (A) With or Without 
Trilaciclib (G1T28) in Patients with Untreated Extensive Stage Small Cell Lung Cancer” and study G1T28-03 titled, 
“Phase 1b/2a Safety and Pharmacokinetic Study of G1T28 in Patients with Previously Treated Extensive Stage Small 
Cell Lung Cancer (SCLC) Receiving Topotecan Chemotherapy”. For example, study G1T28-05 was phase 2 randomized, 
double-blind, placebo-controlled design conducted in adult patients with newly diagnosed extensive-stage SCLC. The 
study was conducted in three parts, i.e., screening, treatment (induction part + maintenance part) and survival 
assessment. Treatment consisted of G1T28 240 mg/m2 administered intravenously (IV) once daily on Days 1, 2 and 3 
of each 21-day chemotherapy cycle plus E/P/A or matching placebo. E/P/A (up to 4 cycles in total) consisted of E 
100mg/m2 administered IV once daily on Days 1, 2, and 3 of each 21-day cycle, P (AUC 5 mg/mL/min using the Calvert 
formula) administered on Day 1 of each 21-day cycle and A 1200 mg administered IV on Day 1 of each 21-day cycle. 
Maintenance therapy after induction consisted of A 1200 mg administered IV on Day 1 of every 21-day cycle until 
disease progression, withdrawal of consent, death, or study termination by the Sponsor. However, the chemotherapy 
regimen in study G1T28-05 (E/P/A) may not increase the risk for myelosuppression and patients in this study may not 

3 Biweekly reports of all BTDRs, including the sponsor, drug, and indication, are generated and sent to all CPMSs.
 
4 Trial design information should include whether the trial is single arm or multi-arm, single dose or multi-dose, randomized or non-

randomized, crossover, blinded or unblinded, active comparator or placebo, and single center or multicenter.
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be sufficiently myelosuppressed to require SN and FN prophylaxis. No CSF rescue therapy (granulocyte colony 
stimulating factor (GCSF) or ESA) is allowed in cycle 1.  The key inclusion criteria were male or female 
patients age ≥ 18 years with SCLC diagnosed by histology or cytology, at least one target lesion measurable by RECIST 
(v. 1.1 criteria), Eastern Cooperative Oncology Group (ECOG) performance status of 0 – 2 and adequate organ 
function. The key exclusion criteria were history of prior chemotherapy for extensive-stage SCLC, history of prior 
immunotherapies including but not limited to CD137, anti-PD-1, anti-PD-L1, and CTLA4 and presence of symptomatic 
brain metastases requiring immediate treatment with radiation therapy or steroids. The primary efficacy endpoint 
was the proportion of patients with SN and duration of SN (DSN) in cycle 1 of chemotherapy. Secondary efficacy 
outcomes included overall survival (OS), progression free survival (PFS) based on RECIST v. 1.1 and number of patients 
with objective response (CR or PR) based on RECIST v1.1. Safety endpoints included the proportion of patients with 
adverse events (AEs) based on National Cancer Institute – Common Terminology for Adverse Events (NCI CTCAE v. 4.0) 
criteria. 

The sponsor states that in study G1T28-02 and study G1T28-05 that G1T28/chemotherapy was administered as first 
line therapy and in study G1T28-03 that G1T28/chemotherapy was administered as second- or third-line therapy. In 
study G1T28-02 and G1T28-05 data is presented from 92 patients (n=54 patients in study G1T28-05 and n=38 patients 
in study G1T28-02) in the G1T28 treatment group and 90 patients (n=53 patients in study G1T28-05 and n=37 patients 
in study G1T28-02) in the placebo group. In study G1T28-03 data is presented from 32 patients in the G1T28 
treatment group and 29 patients in the placebo group.  The sponsor’s table below summarizes the key design elements of 
the studies supporting the Breakthrough Therapy Designation Request for G1T28 for the reduction of chemotherapy-
induced myelosuppression in patients with small cell lung cancer. 
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Table 2. Studies Submitted Supporting the BTDR for G1T28 

Sponsor’s table IND 119254 supporting document 88 received June 5, 2019 

Data supporting the Breakthrough Therapy Designation Request for G1T28 submitted under IND 119254 supporting 
document 88 received June 5, 2019 are shown in the sponsor’s table in Appendix 1 of this review below and are further 
summarized in the reviewer’s table below.  The reviewer’s table below show’s that there were significantly fewer patients 
with SN and lower DSN among patients treated with G1T28 plus chemotherapy compared to patients who received 
placebo plus chemotherapy administered as fist line or second/third line. For example, in study G1T28-05 there were 1/54 
(2%) patients in the G1T28 group and 26/53 (49%) patients in the placebo group with SN (p<0.0001). Similarly, the 
mean DSN (SD) in cycle 1 of chemotherapy (21 days) was lower among patients in the G1T28 group compared to the 
placebo group, i.e., 0 days (1 days) in the G1T28 group and 4 days (4.7 days) in the placebo group (p<0.0001). Generally 
similar primary efficacy results are shown in the sponsor’s table for studies G1T28-02 and G1T28-03. Also, there did not 
appear to be a difference among patients in the G1T28 groups compared to the placebo groups in terms of overall 
response rate (ORR) to chemotherapy and median progression free survival (PFS) in the three studies for whom data are 
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available. For example, in study G1T28-05 the ORR was 28/50 (56%) patients in the G1T28 group (median PFS 5.9 
months (range 4.2, 7.1 months)) and 33/52 (64%) patients in the placebo group (median PFS 5.4 months (range 4.3, 5.7 
months)) (HR=0.82, p=0.31). Although the effect G1T28 compared to placebo on hemoglobin levels and RBC 
transfusions was not statistically significant, there appears to be a numerical advantage among patients in the G1T28 
group compared to placebo in terms of fewer patients with grade 3/4 decreased hemoglobin level and a lower proportion 
of patients requiring RBC transfusion after five weeks of chemotherapy in all three studies for whom data is available. 
For example, in study G1T28-05 the proportion of patients with grade 3/4 decreased hemoglobin level was  10/54 (19%) 
patients in the G1T28 group and 15/53 (28%) patients in the placebo group (p=0.32). In study G1T28-05 the proportion 
of patients who required RBC transfusion after five weeks of chemotherapy was 7/54 (13%) patients in the G1T28 group 
and 11/53 (21%) patients in the placebo group. 

Table 3. Key Efficacy Results Study G1T28-05 
Parameter Placebo 

N=53 

G1T28 

N=54 

P-value 

Mean Days SN in Cycle 1, 
(SD) 

4 (5) days 0 (1) days <0.0001 

Number of Patients with 
SN, (n,(%)) 

26 (49%) 1 (2%) <0.0001 

Number of Patients with 
SN in Cycle 1, (n,(%)) 

24 (45%) 1 (2%) <0.0001 

Number of Patients with 
Grade 3/4 Decreased Hgb, 
(n,(%)) 

15 (28%) 10 (18%) 0.32 

Number of Patients with 
Transfusion After 5 Weeks 
Chemotherapy, (n,(%)) 

11 (21%) 7 (13%) 0.27 

ORR/Patients with 
Evaluable Response 

(n/n, (%)) 

33/52 (64%) 28/50 (56%) 0.41 

Median PFS, (range) 5.4 (4.3, 5.7) months 5.9 (4.2, 7.1) months HR=0.82 (p=0.31) 

Reviewer’s table derived from Sponsor’s table IND 119254 supporting document 88 received June 5, 2019 

A clinically meaningful decrease in red blood cell transfusions requirements for patients with SCLC  who are undergoing 
chemotherapy and G1T28 treatment is an important clinical endpoint which may demonstrate a particularly unique 
benefit for G1T28 compared to available CSFs.  Analysis of  red blood cell transfusions on/after 5 weeks is an important 
secondary endpoint based on the mechanism of action of G1T28 in that the drug is not a growth factor and does not 
stimulate red blood cell production.  The sponsor states that G1T28 facilitates repopulation of red blood cells by 
preventing damage to the HSPCs responsible for red blood cell production. G1T28 appears to decrease the downward 
drift of hemoglobin. For all three studies (G1T28-02, G1T28-03 and G1T28-05) patients in either group (G1T28 or 
placebo) were allowed to receive red blood cell transfusions as needed throughout the entire treatment period, and could 
receive ESAs in Cycle 2 and beyond.  The sponsor’s table in appendix 1 of this review shows that there was no difference 

10 

Reference ID: 4471123 



            

 

 

between treatment arms in the proportion of patients with ESA administration. The reduction in the proportion of patients 
requiring red blood cell transfusions on or after 5 weeks of chemotherapy and grade 3/4 hemoglobin decrease shows the 
clinical benefit of G1T28 versus currently available therapies for treatment of chemotherapy induced myelosuppression in 
patients with SCLC supporting additional benefit of G1T28 over ESA. For example, in study G1T28-03 the number of red 
blood cell transfusions on or after 5 weeks of chemotherapy over the total number of weeks of chemotherapy administered 
was 13/500 (event rate of 0.03) among patients in the G1T28 group compared to 27/428 (event rate of 0.06) among 
patients in the placebo group (p=0.03).  The sponsor conducted a meta-analysis of the data from studies G1T28-02, 
G1T28-05 and G1T28-03 that evaluated the incidence of grade 3/4 hemoglobin decrease and proportion of patients who 
received red blood cell transfusions on/after 5 weeks of chemotherapy (shown in the sponsor’s table below).  The data 
show that there were 26/125 (21%) patients in the G1T28 group and 29/120 (33%) patients in the placebo group who had 
a grade 3/4 decrease in hemoglobin (p=0.02).  There were 19/125 (15%) patients in the G1T28 group and 32/120 (27%) 
patients in the placebo group who required red blood cell transfusions on/after 5 weeks of chemotherapy.  

Table 4. Integrated Data Analysis for SCLC (G1T28-02, G1T28-05, and G1T28-03), RBC Myelopreservation Efficacy 
Summary 

Sponsor’s table IND 119254 supporting document 88 received June 5, 2019 

Also, based on the data provided there were fewer patients in the G1T28 group (19/54 (37%)) compared to the placebo 
group (38/53 (72%)) who reported a grade 3/4 hematologic adverse event (p=0.002).  Similarly, fewer patients in the 
G1T28 group compared to the placebo group reported  grade 3/4 hematologic adverse events.  

12. Division’s recommendation and rationale (pre-MPC review):

 GRANT: 

Provide brief summary of rationale for granting: 

DENY: 

Provide brief summary of rationale for denial: 

Reviewer comment:  G1T28 is an intravenously (IV) administered cyclin-dependent kinase 4/6 (CDK4/6) inhibitor that 
appears to cause transient gap 1 phase (G1) cell cycle arrest of hematopoietic stem and progenitor cells (HSPCs) within 
the bone marrow.  This may protect HPSC deoxyribonucleic acid (DNA) from damage by co-administered chemotherapy 
and preserve long-term bone marrow function.  Chemotherapy induced myelosuppression may require chemotherapy 
dosing adjustments, interruption or termination. Chemotherapy induced myelosuppression is serious and may be 
potentially fatal due to the potential for infection, anemia and bleeding.  The sponsor submits preliminary efficacy data 
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and safety information from three similarly designed, randomized, placebo-controlled phase 1/2 studies that compared 
the incidence of DSN, proportion of patients with SN, incidence of grade 3/4 hemoglobin decrease and proportion of 
patients who received red blood cell transfusions on/after 5 weeks of chemotherapy among approximately 125 patients 
treated and 120 patients who received placebo.  A clinically meaningful decrease in the incidence and duration of SN and 
red blood cell transfusions requirements for patients with SCLC who are undergoing chemotherapy and G1T28 treatment 
are important clinical endpoints which may demonstrate a particularly unique benefit for G1T28 compared to available 
CSFs. In all three studies in cycle 1, when CSFs and ESAs were not administered, the incidence and duration of SN was 
lower in the G1T28 group compared to the placebo group.  In study G1T28-05 there were 1/54 (2%) patients in the 
G1T28 group and 26/53 (49%) patients in the placebo group with SN (p<0.0001). Similarly, the mean DSN (SD) in cycle 
1 of chemotherapy (21 days) was lower among patients in the G1T28 group compared to the placebo group, i.e., 0 days (1 
days) in the G1T28 group and 4 days (4.7 days) in the placebo group (p<0.0001). Generally similar primary efficacy 
results are shown in the sponsor’s table for studies G1T28-02 and G1T28-03.  In addition, a meta-analysis of the data, 
conducted by the sponsor,  from studies G1T28-02, G1T28-05 and G1T28-03 evaluated the incidence of grade 3/4 
hemoglobin decrease and proportion of patients who received red blood cell transfusions on/after 5 weeks of 
chemotherapy. The data show that there were 26/125 (21%) patients in the G1T28 group and 29/120 (33%) patients in 
the placebo group who had a grade 3/4 decrease in hemoglobin (p=0.02).  There were 19/125 (15%) patients in the 
G1T28 group and 32/120 (27%) patients in the placebo group who required red blood cell transfusions on/after 5 weeks 
of chemotherapy.  The data submitted under IND 119254 supporting document 88 received June 5, 2019 support the 
sponsor’s Breakthrough Therapy Designation Request for G1T28.  The sponsor’s Breakthrough Therapy Designation 
Request for G1T28 for reduction of clinically significant chemotherapy-induced myelosuppression in patients with small 
cell lung cancer should be granted. 

13. Division’s next steps and sponsor’s plan for future development: 

Reviewer comment: (b) (4)

14. List references, if any: 

Maxwell, M.B. and Maher, K.E.: Chemotherapy Induced Myelosuppression.  Semin. Oncol. Nurs. 1992; 8(2):113-123. 


Kitamura, H. et al.: Small cell lung cancer.  Endocr. Pathol.  2009; 20(2):101-7.
 

Gordon, G.M. and Du. W.: Targeting Rb inactivation in cancers by synthetic lethality.  Am. J. Cancer Res. 2011; 

1(6):773-786.
 

Smith, T.J. et al.: Recommendations for the Use of WBC Growth Factors: American Society of Clinical Oncology 
Clinical Practice Guideline Update. J. Clin. Oncol. 2015; 33(28):3199-212. 

Bohlius, J. et al.: Management of Cancer-Associated Anemia with Erythropoiesis-Stimulating Agents: ASCO/ASH 
Clinical Practice Guideline Update. J. Clin. Oncol. 2019; 37(15): 1336-1351. 

15. Is the Division requesting a virtual MPC meeting via email in lieu of a face-to-face meeting? 
YES NO 

Reviewer comment:  A face-to-face meeting with the MPC was held on July 31, 2019.  
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16. Clearance and Sign-Off (after MPC review): 

Grant Breakthrough Therapy Designation 
Deny Breakthrough Therapy Designation 

Reviewer Signature: {See appended electronic signature page} 
Team Leader Signature: {See appended electronic signature page} 
Division Director Signature: {See appended electronic signature page} 

13
 

Reference ID: 4471123 



A
pp

en
di

x 
1.

 S
po

ns
or

’s
 T

ab
le

 E
ff

ic
ac

y 
Su

m
m

ar
y 

G
1T

28
 

Sp
on

so
r’

s t
ab

le
 IN

D
 1

19
25

4 
su

pp
or

tin
g 

do
cu

m
en

t 8
8 

re
ce

iv
ed

 J
un

e 
5,

 2
01

9 

14

 

R
ef

er
en

ce
 ID

: 4
47

11
23

 



Appendix 2.  Patient Risk Factors for FN 

From Smith, 2015
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring  MD  20993 

IND 119254 

MEETING MINUTES 

G1 Therapeutics, Inc. 
Attention: Chandra Lovejoy 
VP, Global Regulatory Affairs 
79 TW Alexander Drive 
4501 Research Commons, Suite 100 
Research Triangle Park, NC  27709 

Dear Ms. Lovejoy: 

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for trilaciclib (G1T28). 

We also refer to the meeting between representatives of your firm and the FDA on April 12, 
2019. The purpose of the meeting was to discuss the next steps in the development of your 
product for . (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 Michael Gwathmey, Regulatory Project Manager, at 
(301) 796-8498. 

Sincerely, 

{See appended electronic signature page} 

Kathy Robie Suh, MD, PhD 
Clinical Team Leader 
Division of Hematology Products 
Office of Hematology and Oncology Products 
Center for Drug Evaluation and Research 

Enclosure: 
Meeting Minutes 

Reference ID: 4421887Reference ID: 4748281 



 
 

 
 

 
 

 
 

  
 

  
  

 
  

 
 

  
  

 
  

    
 

    
   

 
 

 
  

  
   

  
 

   
 

 
  

 
 

 
  

 
 

  
 

 
 
 
 
 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

MEMORANDUM OF MEETING MINUTES 

Meeting Type: B 
Meeting Category: End-of-Phase 2 

Meeting Date and Time: April 12, 2019 10:00 AM – 11:00 AM ET 
Meeting Location: White Oak Building 22, Conference Room: 1311 

Application Number: IND 119254 
Product Name: trilaciclib 
Indication: Mitigate clinically significant chemotherapy-induced 

myelosuppression in patients with small cell lung cancer. 
Sponsor/Applicant Name: G1 Therapeutics, Inc. 

Meeting Chair: Kathy Robie Suh, MD, PhD 
Meeting Recorder: Michael Gwathmey, RN 

FDA ATTENDEES 

Office of Hematology and Oncology Products (OHOP), Division of Hematology Products 
Ann Farrell, MD, Director 
Albert Deisseroth, MD, PhD, Associate Supervisory Division Director 
Kathy Robie Suh, MD, PhD, Clinical Team Leader 
Andrew Dmytrijuk, MD, Clinical Reviewer 
Michael Gwathmey, RN, Regulatory Project Manager 

Office of Clinical Pharmacology (OCP), Division of Clinical Pharmacology V 
Olanrewaju Okusanya, PharmD, MS, Team Leader 
Hisham Qosa, PhD, Clinical Pharmacology Reviewer 

Office of Biostatistics (OB), Division of Biometrics V 
Yuan-Li Shen, DrPH, Team Leader 
Vivian Yuan, PhD, Mathematical Statistician 

Office of Product Quality (OPQ), Division of New Drug Products 
Sherita McLamore, PhD, Reviewer 
Raymond Frankewich, PhD, Reviewer 
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IND 119254 
Page 2 

SPONSOR ATTENDEES 

G1 Therapeutics, Inc. 
Sathya Ganesan, PhD, RAC, Associate Director, Regulatory Affairs 
Chandra Lovejoy, MS, Vice President, Global Regulatory Affairs 
Rajesh Malik, MD, Chief Medical Officer 
Shannon Morris, MD, PhD, Vice President, Clinical Development 
Patrick Roberts, PharmD, PhD, Senior Director, Translational Medicine 
Yili Pritchett, PhD, Vice President, Biostatistics 
Patrick Roberts, PharmD, PhD, Senior Director, Translational Medicine 
Susan Spooner, PhD, Director, CMC Regulatory Affairs 
Tony Yang, PhD, Associate Director, Biometrics 

(b) (4)

1.0 BACKGROUND
 

The Sponsor requested for a Type B, End-of-Phase 2 meeting to seek guidance regarding the 
next steps in the development of their product for the 

. More specifically, G1 Therapeutics would like to: 

(b) (4)

1)	 Discuss whether the results from the three randomized, double-blinded placebo-
controlled Phase 2 trials could potentially support a New Drug Application (NDA) 
for trilaciclib. 

2)	 Given the results from the three SCLC studies, discuss whether an
 
application for Breakthrough Therapy Designation is appropriate.
 

3)	 If FDA agrees that an NDA can be submitted based on Phase 2 results, G1 would 
like to discuss and understand the drug substance and drug product stability 
requirements at the time of submission. 

2.0 DISCUSSION 

Introductory Discussion Comments: The Agency made introductory comments.  The 
Agency thanked the Sponsor for the follow-up responses to the Agency’s Preliminary 
Responses and indicated the additional information was helpful particularly with regard to 
clarification of G-CSF usage in the studies.  The Agency acknowledged the drug had 
promise with its novel mechanism as an additional option to reduce chemotherapy-induced 
myelosuppression and possibly for use in patients not responsive to or unable to receive 
available therapies (Neulasta, Neupogen).  However, the Agency is concerned that there is a 
potential for protection from the effects of chemotherapy (i.e., in patients with no 
retinoblastoma (RB) gene mutation). The Sponsor will need to have a plan to address this 
potential risk. The Agency commented that it is likely that, if and when the product is 
introduced to the market, there is likely to be a large amount of off-label use even if the 
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Generally, two adequate and well-controlled studies are needed to support an assessment of the 
benefit and risk of a drug for a new indication.  Support for any efficacy claim will be based on 
the strength of the results from the studies.  Internal consistency across study subsets, evidence 
of an effect on multiple endpoints, and statistically very persuasive efficacy results will be 
considered in the evaluation.  The adequacy of the data from the studies that you submit in the 
NDA to support the proposed indication will be a review issue.  You should also refer to the 
“Guidance for Industry: Providing Clinical Evidence of Effectiveness for Human Drugs and 
Biological Products, May 1998” at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U 
CM072008.pdf. 

Also, your supportive endpoints may not be sufficiently supportive as they may confounded by 
ESA administration and baseline platelet and hemoglobin laboratory tests which would be 
predictive of need for additional supportive therapy. 

After the July 20, 2018, meeting minutes, we cannot locate an updated final statistical analysis 
plan (SAP) for study CIT28- 05 in the submissions.  We notice that there are discrepancies in 
analysis methods stated in FDA’s meeting minutes for the July 20, 2018, meeting and your 
written response to FDA’s Preliminary Responses (received July 16, 2018).  As the data has been 
unblinded, whether or not agreed-upon statistical analyses have been implemented will be a 
review issue.  Please include a summary of protocol /SAP amendments (including the following 
items, but not being limited to, timing of endpoint revisions, statistical testing procedures and 
analysis methods) in your future submissions.  

Discussion:  The Sponsor presented slides summarizing the efficacy results for trilaciclib in 
SCLC, including analyses by G-CSF usage during first cycle.  The Agency asked about the 
qualification factors for patients to participate in the studies and whether specific 
recommendations were provided to the investigators, as this would be important in 
describing the patient population studied for the product label.  The Sponsor stated that 
there is not uniformity in criteria for G-CSF use among various guidelines and in practice; 
however, the investigators all knew in enrolling patients that the patients would not receive 
G-CSF during the first cycle.  The Agency asked the sponsor to provide data to 
characterize the population studied with more granularity.  The Agency suggested it may 
be useful examine the screened but not enrolled population to identify possible critical 
factors.  The Agency asked about duration of long-term follow-up of patients.  The Sponsor 
responded that the survival data for study 02 are mature and provided in the briefing 
package and that an additional several months to 1 year of safety data are available since 
the cut-off times for the tables (e.g., Table 14) in the briefing package. 

The Sponsor agreed to provide updated data in a pre-NDA package. The Sponsor also will 
provide updated time-to-event analyses.  The Agency also asked about the SAPs for the 3 
SCLC studies, since these have not been provided to the Agency.  The Sponsor stated that 
each SAP was finalized before data unblinding for the particular study. The Sponsor 
agreed to provide the SAP and chronology and documentation to the Agency.  Regarding 
concomitant ESA use and other possibly confounding factors the Agency commented that 

Reference ID: 4421887Reference ID: 4748281 

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




 

   

   
 

 
  

   

  
 

  
     

 

      

  

  

   

  
  
  

 

  

IND 119254 
Page 6 

FDA Response to Question 2: Please refer to the “Guidance for Industry Expedited Programs 
for Serious Conditions – Drugs and Biologics” at 
https://www.fda.gov/downloads/Drugs/Guidances/UCM358301.pdf. We recommend that you 
submit a preliminary request for Breakthrough Designation (BTD) for review prior to your 
formal BTD submission.  The request should include the rationale and relevant clinical data that 
support BTD for trilaciclib for the treatment of chemotherapy-induced myelosuppression in a 
Breakthrough Therapy Designation Request submission showing that trilaciclib demonstrates 
substantial improvement over existing therapies (growth factors) and isolating the treatment 
effect of trilaciclib compared to standard of care therapies.  You should include in the submission 
analyses that show the duration and frequency of standard of care treatments among patients in 
the trilaciclib group and patients in the placebo group. You should also include the definitions for 
severe neutropenia that were used in the study. The adequacy of the data you submit to support a 
Breakthrough Therapy Designation will be a review issue.   

Discussion:  The Sponsor asked about possible consideration for Breakthrough Therapy 
designation and indicated they intend to request a preliminary BTD assessment.  The 
sponsor indicated they are familiar with the Expedited Programs guidance.  The Agency 
emphasized that for BTD the sponsor will need to provide clinical evidence to demonstrate 
a clinical benefit over available therapies (i.e., improved benefit/risk).  If a target 
population is planned that does not currently have an available therapy, e.g., possibly the 
20% or so patients for whom G-CSF is not effective, the request will need to provide 
clinical evidence of benefit in this population. The BTD request will need to clearly lay out 
the clinical data supporting any BTD claim and should contain efficacy data and 
information regarding the safety of trilaciclib including any available information ring 
tumor promotion and progression. 

Question 3: Does the Agency agree that 6 months of accelerated (40°/75% RH) and 9 months of 
long-term (25°C/60% RH) stability data on three primary batches of trilaciclib dihydrochloride 
drug substance would be acceptable at the time of the submission of an NDA? 

FDA Response to Question 3: No. Submit stability data through 12 months storage at 
controlled room temperature conditions (25°C/60% RH) and through 6 months storage for 
accelerated conditions (40°/75% RH) for the three primary stability batches (batch nos. 1879904, 
1880005, and 1880258), consistent with the recommendations of Q1A.  The stability data for the 
Phase 2 batch (no. 1774398) and the clinical trial batch (no. 1863654) may be submitted as 
supportive stability data.  The batches for which supportive data is generated were manufactured 
using processes slightly to somewhat different than the one that will be used for the commercial 
drug substance batches. The Phase 2 batch is less than 1/10th scale of two of the primary 
stability batches. 

Discussion: No discussion. 
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Question 4: Does the Agency agree that 6 months of accelerated (40°/75% RH) and 
(b) 
(4)months of 

long-term (25°C/60% RH) stability data on three primary batches of trilaciclib sterile powder 
for injection, 300 mg per vial drug product would be acceptable at the time of the submission of 
an NDA? 

FDA Response to Question 4: No, FDA does not agree. Refer to ICH Q1A(R2) for the 
requirement of minimum time period covered by stability data at submission of an original NDA. 
In-use stability data should also be provided in the NDA submission. 

Discussion: No discussion. 

General Meeting Discussion: The Agency asked about product development. The Sponsor 
indicated that manufacturing efforts were proceeding as expected. We anticipate additional 
Chemistry, Manufacturing and Controls (CMC) questions in the Pre-NDA meeting 
package. 

3.0 OTHER IMPORTANT INFORMATION 

ONCOLOGY PILOT PROJECTS 

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 

PREA REQUIREMENTS 

Under the Pediatric Research Equity Act (PREA) (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 
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assessment of the safety and effectiveness of the product for the claimed indication(s) in 
pediatric patients unless this requirement is waived, deferred, or inapplicable.   

Please be advised that under the Food and Drug Administration Safety and Innovation Act 
(FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End-of
Phase-2 (EOP2) meeting. In the absence of an EOP2 meeting, refer to the draft guidance below.  
The iPSP must contain an outline of the pediatric study or studies 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 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 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 Division of Pediatric and Maternal Health at 
301-796-2200 or email Pedsdrugs@fda.hhs.gov. For further guidance on pediatric product 
development, please refer to: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht 
m 

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 
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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 
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 
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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. 

•	 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. 

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 
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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. 

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.  

4.0 ISSUES REQUIRING FURTHER DISCUSSION 

None identified during the meeting. 

5.0 ACTION ITEMS 

None identified during the meeting. 

6.0 ATTACHMENTS AND HANDOUTS 

Slides that were provided by the Sponsor and shown during the meeting are attached, as well as 
the Sponsor’s responses to the FDA Preliminary Comments.  

15 Page(s) have been Withheld in Full as B4 (CCI/TS) immediately following this page
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	MEETING MINUTES. 
	Please refer to your investigational new drug application (IND) submitted under section 505(i) of the Federal Food, Drug, and Cosmetic Act for trilaciclib (G1T28). 
	We also refer to the meeting between representatives of your firm and the FDA on September 9, 2019. The purpose of the meeting was to discuss key aspects of a planned NDA submission for trilaciclib for the indication of mitigation of myelosuppression in small-cell lung cancer (SCLC) patients. 
	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 Michael Gwathmey, Regulatory Project Manager, at 
	(301) 796-8498. 
	Sincerely, 
	{See appended electronic signature page} 
	Kathy Robie Suh, MD, PhD Clinical Team Leader Division of Hematology Products Office of Hematology and Oncology Products Center for Drug Evaluation and Research 
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	Figure
	1.0 BACKGROUND 
	G1 Therapeutics, Inc. submitted a meeting request to discuss with the FDA key aspects of a proposed NDA submission for trilaciclib, for the mitigation of chemotherapy-induced myelosuppression in adult patients with small-cell lung cancer. 
	2.0 DISCUSSION 
	During the End of Phase 2 (EOP2) meeting held on 12 April 2019, the Agency stated that if trilaciclib is introduced to the market, off-label use is anticipated even if the labeled indication is only for SCLC, and there is concern regarding a potential for protection from the effects of chemotherapy in patients with no retinoblastoma (RB) gene mutation. Therefore, the Agency requested that at the pre-NDA meeting, the Sponsor should provide a proposal for how to manage the potential for off-label use of trila
	Question 1: 

	This Pre-NDA Briefing Document includes 1) a summary of the available nonclinical and clinical study results, as they relate to this potential concern, 2) a mechanistic rationale for the observed results, and 3) the Sponsor’s proposal for addressing this issue. 
	What feedback does the Agency have regarding the available data and scientific rationale provided and the Sponsor’s proposal for addressing this issue? 
	Generally, the proposal for managing potential off-label use of trilaciclib, i.e., implementation of a communication plan, implementation of an educational component for trilaciclib administration and further study of the potential interaction of trilaciclib and other chemotherapeutic drugs and cancer types is reasonable. You should submit the proposed communication plan and final protocols for 
	FDA Response to Question 1: 

	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	the study of trilaciclib with other chemotherapies and cancer types for review and comment. You should also submit a justification as to why you should not be required to carry out genetic testing for any patient who is receiving trilaciclib for a tumor indication that is not small cell carcinoma of the lung in order to prevent indiscriminate off label use of trilaciclib leading to tumor protection and loss of effectiveness of chemotherapy for these off-label indications. 
	FDA commented to the Sponsor that before the NDA submission, we would need to receive the Sponsor’s plan for genetic testing or justification fornot requiring genetic testing for RB function.  The timeline for submission of this information should allow sufficient time for FDA to provide feedback to theSponsor prior to the planned NDA submission. FDA emphasized that this concern for potential tumor promotion (loss of chemotherapy effectiveness) which mightoccur with off-label use of trilaciclib in patients 
	Discussion: 

	G1 Therapeutics will provide a 120-Day Safety Update after the NDA submission. Does the FDA agree with the proposal regarding the contents of the 120Day Safety Update Report? 
	Question 2: 

	In addition to the proposed summaries for serious adverse events, adverse events leading to study discontinuation, etc., you should include summaries for adverse events of special interest that you have identified for patients with SCLC who received trilaciclib. 
	FDA Response to Question 2: 

	No discussion. 
	Discussion: 

	Does the Agency agree with the proposed pooling and analysis strategy for the Integrated Summary of Safety (ISS) as detailed in the Statistical Analysis Plan (SAP) included in the Briefing Document Annex A? 
	Question 3: 

	The proposed pooling and analysis of the ISS appears acceptable. 
	FDA Response to Question 3: 

	No discussion. 
	Discussion: 

	Does the Agency agree with the proposed pooling and analysis strategy for the Integrated Summary of Efficacy (ISE) as detailed in the SAP included in the Briefing Document Annex B? Specifically, regarding the proposed ISE: 
	Question 4: 

	a. Does the FDA agree with the proposed pooling strategy to perform integrated efficacy analysis? 
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	b. 
	b. 
	b. 
	Does the FDA agree with the proposed analyses to describe the clinical characteristics, related to the risk of chemotherapy-induced myelosuppression, of the patient population enrolled within the SCLC clinical trials? 

	c. 
	c. 
	Does the FDA agree with the proposed analysis to understand the potential impact of concomitant medication(s) on the myelosuppression endpoints? 

	d. 
	d. 
	To provide guidance to prescribing physicians as to when, or if, additional therapies 


	(e.g.
	(e.g.
	(e.g.
	 G-CSF) should be added to a patient’s treatment regimen, an analysis of G-CSF use and associated outcomes in trilaciclib patients who experience an event which would prompt the addition of G-CSF to a patient’s treatment regimen, will be done. Definitions of what constitutes such an event are included in the statistical analysis plan. Does the FDA agree with the event definitions? 

	e. The purpose of each SAP-defined and completed database lock for the 
	e. The purpose of each SAP-defined and completed database lock for the 
	Figure



	 phase 2 clinical trials (Studies G1T28-02, G1T28-05, G1T28-03 
	) was primarily to assess trilaciclib’s efficacy on myelosuppression endpoints. However, in order to report updated anti-tumor efficacy and safety results, a second database lock is planned. Does the Agency agree with this proposal? 
	Figure

	FDA reiterates that a Phase 3 study comparing treatment with trilaciclib versus treatment with best available therapy in patients with SCLC undergoing chemotherapy and using a non-inferiority or superiority design would be appropriate to define the benefit of trilaciclib in this population. If G1 Therapeutics files the NDA based on the results of the three studies G1T28-02, G1T28-05 and G1T28-03, the review strategy will be primarily based on the results of Study G1T28-05, given that the Study G1T28-02 and 
	FDA Response to Question 4: 

	In addition, the acceptability of any subgroup analysis to support a labeling claim will be a review issue. 
	FDA does not object to the proposed analysis plan for the ISE.However, these results are considered to be exploratory and can only be used as supportive evidence, not the basis of product registration. 
	Discussion: 

	As described above, a formal BTD Request for this indication was submitted. Since a BTD has been granted, G1 would like to propose a rolling NDA. Does the Agency agree with this approach? 
	Question 5: 

	A rolling review process for this application is acceptable. Please provide a timeline for submission of the NDA components. 
	FDA Response to Question 5: 

	No discussion. 
	Discussion: 

	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	Figure
	degrees of hepatic dysfunction. Provide your proposed plan to evaluate the effect of severe hepatic impairment on trilaciclib. 
	The adequacy of only using population PK analysis, and not conducting a dedicated renal impairment study to inform the dose adjustment of trilaciclib in patients with renal dysfunction, will be a review issue. 
	The Sponsor acknowledged the FDA’s recommendation and willprovide a study plan to evaluate the effect of severe hepatic impairment ontrilaciclib for FDA’s review and agreement. The Sponsor also proposed to includeappropriate restrictions in the proposed initial labeling if the hepatic impairmentstudy cannot be completed prior to the NDA submission. The FDA agreed with the Sponsor’s proposal. 
	Discussion: 

	 clinical studies (Studies G1T28-02, -03, -05 ).  ADaM datasets supporting integrated analyses planned for ISS and ISE will also be created and included in eData submission package. In addition, G1 Therapeutics proposes to include the model simulations, and ADaM datasets and programs for the Population PK and Exposure-Response analyses. Does the Agency agree with the proposal regarding the submission of datasets? 
	G1 Therapeutics proposes including SDTM datasets, ADaM datasets, BIMO listings for all
	Question 8: 
	Figure
	Figure

	It appears to be acceptable. See additional Clinical Pharmacology comments below for preparation of the Clinical Pharmacology sections of your submission. 
	FDA Response to Question 8: 

	No discussion. 
	Discussion: 

	Does the Agency agree with the proposal for by-patient narratives and patient specific Case Report Forms (CRFs) to be submitted in the NDAs? 
	Question 9: 

	The proposed by-patient narratives categories for the patient narratives are acceptable. You should include narratives for any patients identified with tumor progression and for any patients with an adverse event of special interest that you have identified for trilaciclib. 
	FDA Response to Question 9: 

	The Sponsor proposed, and the FDA agreed to include narratives forpatients who progressed on chemotherapy or within 30 days of chemotherapydiscontinuation. The FDA requested that a table be provided in the submission summarizing demographic characteristics and outcomes for this subgroup ofpatients. FDA agreed that audit trail information does not need to be included in the NDA submission. 
	Discussion: 

	The Table of Contents for the eCTD is provided in this Briefing Document. Does the FDA agree with the presentation structure? 
	Question 10: 

	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	The proposed Table of Contents structure is acceptable. 
	FDA Response to Question 10: 

	No discussion. 
	Discussion: 

	Does the Agency agree to the NDA drug product stability strategy; specifically, 
	Question 11: 

	a.. 
	a.. 
	a.. 
	that 9 months of long-term (25°C/60% RH) and 6 months of accelerated (40°/75% RH) stability data on three primary batches, each containing two sublots, of Trilaciclib for Injection, 300 mg per vial drug product would be acceptable at the time of the submission of an NDA, 

	b. 
	b. 
	that a supporting batch with up to 15 months of long-term stability data may be used to support the expiration date, 

	c.. 
	c.. 
	to the stability protocol matrixing design and selected tests used for testing three primary batches (two sublots each) of lyophilized drug product stability batches, 

	d.. 
	d.. 
	to the design of additional studies, including photostability, leachables, and in-use stability, and 

	e.. 
	e.. 
	that G1 Therapeutics can amend the NDA within 75 days of NDA submission file date based on the projected NDA submission date to include updated supportive (to include 15-month long-term) and primary (to include 12-month long-term) stability data for drug product and that the amendment will not result in an extension of the PDUFA date? 


	FDA Response to Question 11: 
	FDA Response to Question 11: 

	a. 
	a. 
	a. 
	Yes, FDA agrees with your proposal to submit 9 month of stability data at the time of NDA submission. However, any data submitted more than 30 days after the original NDA submission may not be reviewed based on internal review timelines or available resources. 

	b. 
	b. 
	It is acceptable to provide 15 months of long-term stability data on a supporting batch. However, an expiration dating period determination for a to-be-marketed drug product is an NDA review issue and will be based on the review of the totality-of-thestability data. 

	c. 
	c. 
	Your proposed “One-Third Reduction” testing, per ICH Q1D is acceptable. 

	d. 
	d. 
	In addition to your proposed studies, perform USP <660> and <381> testing on the glass vial and rubber stopper, respectively. 

	e. 
	e. 
	See response to Q 11 a. 


	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	The Sponsor’s proposal to amend the CMC module of the NDA in asingle submission within 60 days of the NDA submission date to include primary(additional 3-month long-term) and updated supportive (15-month long-term) stability data for drug product is reasonable for this BTD product. 
	Discussion: 

	The stability amendment will not result in an extension of the PDUFA date. 
	Additional Clinical Pharmacology Comments: 
	Additional Clinical Pharmacology Comments: 

	1. Take the following recommendation about labeling into your consideration:
	We recommend the content and format of information found in the Clinical Pharmacology section (Section 12) of labeling submitted to support this application be consistent with FDA Guidance for Industry, “Clinical Pharmacology Section of Labeling for Human Prescription Drug and Biological Products – Content and clarity, readability, and comprehension of this information for health care providers through the use of text attributes, tables, and figures as outlined in the above guidance. 
	Format” (available at https://go.usa.gov/xn4qB). Consider strategies to enhance 

	2. Address the following questions in the Summary of Clinical Pharmacology:
	A. What is the basis for selecting the doses and dosing regimen used in the trials intended to support your 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. What are the exposure-response relationships for efficacy, safety and .biomarkers?. 
	C. What is the effect of trilaciclib on the QT/QTc interval? 
	D. What are the characteristics of distribution, and elimination (metabolism and excretion)? 
	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? 
	3. Apply the following advice in preparing the clinical pharmacology sections ofthe original submission: 
	A. Submit bioanalytical methods and validation reports for all clinical pharmacology and biopharmaceutics trials. 
	B. Provide 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. Provide 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. 
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	•. 
	•. 
	•. 
	Provide 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. 

	•. 
	•. 
	Identify individual subjects with dose modifications; the time to the first dose reduction, interruption or discontinuation; the reasons for dose modifications in the datasets.  


	D. Submit the following for the population pharmacokinetic analysis reports: 
	•. 
	•. 
	•. 
	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 


	. 
	bacco/CDER/ucm180482.htm
	http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTo 


	E. Submit the following information and data to support the population .pharmacokinetic analysis:. 
	•. 
	•. 
	•. 
	SAS transport files (*.xpt) for all datasets used for model development and validation 

	•. 
	•. 
	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 

	•. 
	•. 
	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) 


	F. Submit a study report describing exploratory exposure-response (measures of effectiveness, biomarkers and toxicity) relationships in the targeted patient population. Refer to Guidance for Industry at for population PK, for exposure-response relationships, and for pharmacometric data and models submission guidelines. 
	/Guidances/ucm072137.pdf 
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation 

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

	co/CDER/ucm180482.htm 
	http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobac 


	G. Include the following items when you submit your QT study report: 
	a. 
	a. 
	a. 
	Copies of the study report(s) for any other clinical studies of the effect of product administration on the QT interval that have been performed 

	b. 
	b. 
	Electronic copy of the study report 

	c.. 
	c.. 
	Electronic or hard copy of the clinical protocol 

	d. 
	d. 
	Electronic or hard copy of the Investigator’s Brochure 


	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	e.. 
	e.. 
	e.. 
	Annotated CRF 

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

	g. 
	g. 
	Electronic data sets as SAS.xpt transport files (in CDISC SDTM format – if possible) and all the SAS codes used for the primary statistical and exposure-response analyses 

	h. 
	h. 
	Please make sure 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) 

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

	j.. 
	j.. 
	j.. 
	Narrative summaries and case report forms for any: 

	i. Deaths 
	ii. Serious adverse events 
	iii. Episodes of ventricular tachycardia or fibrillation 
	iv. 
	iv. 
	iv. 
	Episodes of syncope 

	v. 
	v. 
	Episodes of seizure 


	vi. Adverse events resulting in the subject discontinuing from the study 

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


	l.. 
	l.. 
	A completed Highlights of Clinical Pharmacology Table Advancing in this field – and possibly reducing the burden of conducting QT studies –depends critically upon obtaining the most comprehensive understanding of existing data. Please consider making your data, at least placebo and positive control data, available for further research purposes; database/. 
	see, for examples, the Data Request Letter at http://cardiac-safety.org/ecg



	No discussion. 
	Discussion: 

	3.0 OTHER IMPORTANT INFORMATION 
	DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 
	DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 

	•. 
	•. 
	•. 
	FDA provided advice on the content of a complete application as indicated in responses and comments above. 

	•. 
	•. 
	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. 

	•. 
	•. 
	Major components of the application are expected to be submitted with the original application and are not subject to agreement for late submission. We 


	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	agreed that the following minor application components may be submitted 
	within 60 calendar days after the submission of the original application: CMC 
	module amendment of the NDA in a single submission to include additional 3
	month long-term stability data on primary stability batches and updated 
	supportive (15-month long-term) stability data for drug product. 
	Prominently identify each submission containing your late component(s) with 
	the following wording in bold capital letters at the top of the first page of the 
	submission: 
	NDA NUMBER: LATE COMPONENT -QUALITY 
	In addition, we note that a CMC pre-NDA submission meeting is scheduled for October 16, 2019. A summary of agreements reached at that meeting will be documented in the respective meeting minutes. 
	FDA has made a preliminary determination that the application for this product would be reviewed as a new molecular entity (NME) and therefore subject to the Program, under PDUFA VI. Please note that this is a preliminary determination, based on information available to FDA at this time, and will be re-evaluated at the time your application is submitted. This determination is based on our understanding of the active moiety (21 CFR 314.108(a)) and whether another marketing application containing the same act
	PREA REQUIREMENTS 
	PREA REQUIREMENTS 

	Under the Pediatric Research Equity Act (PREA) (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, deferred, or inapplicable. 
	Please be advised that under the Food and Drug Administration Safety and Innovation Act (FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End-of-Phase-2 (EOP2) meeting. In the absence of an EOP2 meeting, refer to the draft guidance below. The iPSP must contain an outline of the pediatric study or studies 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 d
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	an Agreed iPSP with a marketing application could result in a refuse to file action. 
	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.In addition, you may contact the Division of Pediatric and Maternal Health at 301-796-2200 or email . For further guidance on pediatric product development, please refer to FDA.gov.
	2 
	2 

	Pedsdrugs@fda.hhs.gov
	Pedsdrugs@fda.hhs.gov

	3 
	3 


	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 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 Informationand Pregnancy and Lactation Labeling Final Rulewebsites, which include: 
	4 
	4 

	5 
	5 


	•. 
	•. 
	•. 
	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. 


	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

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


	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 

	Figure
	Link
	Figure

	Signature Page 1 of 1 
	We update guidances periodically. For the most recent version of a guidance, check the FDA Guidance Documents Database . 
	We update guidances periodically. For the most recent version of a guidance, check the FDA Guidance Documents Database . 
	1 
	https://www.fda.gov/RegulatoryInformation/Guidances/default.htm
	https://www.fda.gov/RegulatoryInformation/Guidances/default.htm



	When final, this guidance will represent the FDA’s current thinking on this topic. For the most recent version of a guidance, check the FDA guidance web page at . 
	When final, this guidance will represent the FDA’s current thinking on this topic. For the most recent version of a guidance, check the FDA guidance web page at . 
	When final, this guidance will represent the FDA’s current thinking on this topic. For the most recent version of a guidance, check the FDA guidance web page at . 
	2 
	https://www.fda.gov/RegulatoryInformation/Guidances/default.htm
	https://www.fda.gov/RegulatoryInformation/Guidances/default.htm

	3 
	product-development 
	https://www.fda.gov/drugs/development-resources/pediatric-and-maternal-health

	4 
	information 
	https://www.fda.gov/drugs/laws-acts-and-rules/plr-requirements-prescribing

	5 
	https://www.fda.gov/drugs/labeling/pregnancy-and-lactation-labeling-drugs-final-rule 
	https://www.fda.gov/drugs/labeling/pregnancy-and-lactation-labeling-drugs-final-rule 




	This is a representation of an electronic record that was signed electronically. Following this are manifestations of any and all electronic signatures for this electronic record. 
	This is a representation of an electronic record that was signed electronically. Following this are manifestations of any and all electronic signatures for this electronic record. 
	/s/ 
	KATHY M ROBIE SUH 09/25/2019 01:03:18 PM 
	CDER Breakthrough Therapy Designation Determination Review Template (BTDDRT). 
	CDER Breakthrough Therapy Designation Determination Review Template (BTDDRT). 
	IND/NDA/BLA # 
	IND/NDA/BLA # 
	IND/NDA/BLA # 
	119254 

	Request Receipt Date 
	Request Receipt Date 
	June 5, 2019 

	Product 
	Product 
	G1T28 (Trilaciclib) 

	Indication 
	Indication 
	Reduction of clinically significant chemotherapy-induced myelosuppression in patients with small cell lung cancer. 

	Drug Class/Mechanism of Action 
	Drug Class/Mechanism of Action 
	G1T28 is an intravenously (IV) administered cyclin-dependent kinase 4/6 (CDK4/6) inhibitor that appears to cause transient gap 1 phase (G1) cell cycle arrest of hematopoietic stem and progenitor cells (HSPCs) within the bone marrow. 

	Sponsor 
	Sponsor 
	G1 Therapeutics Inc. 79 TW Alexander Dr. 4501 Research Commons, Suite 100 Research Triangle Park, NC 27709 

	ODE/Division 
	ODE/Division 
	Division of Hematology Products (DHP) 

	Breakthrough Therapy Request (BTDR) Goal Date (within 60 days of receipt) 
	Breakthrough Therapy Request (BTDR) Goal Date (within 60 days of receipt) 
	August 4, 2019 


	Note: This document  be uploaded into CDER’s electronic document archival system as a clinical review: REV-CLINICAL-24 (Breakthough Therapy Designation Determination) even if the review is attached to the MPC meeting minutes and will serve as the official primary Clinical Review for the Breakthrough Therapy Designation Request (BTDR). Link this review to the incoming BTDR. Note: Signatory Authority is the Division Director. 
	must

	 Provide the following information to determine if the BTDR can be denied without Medical Policy Council (MPC) review. 
	Section I:

	1.. Briefly describe the indication for which the product is intended (Describe clearly and concisely since the wording will be used in the designation decision letter): 
	Reviewer comment: The proposed indication for G1T28 (trilaciclib) is reduction of clinically significant 
	chemotherapy-induced myelosuppression in patients with small cell lung cancer. 
	2. Are the data supporting the BTDR from trials/IND(s) which are on Clinical Hold? 
	Figure
	Figure

	YES 
	YES 
	NO 

	3.. Was the BTDR submitted to a PIND? 
	YES 
	Figure

	NO. If “Yes” do not review the BTDR. The sponsor must withdraw the BTDR. BTDR’s cannot be submitted to a PIND.. 
	Figure

	If 2 above is checked “Yes,” the BTDR can be denied without MPC review. Skip to number 5 for clearance and sign-off. If checked “No”, proceed with below: 
	4. Consideration of Breakthrough Therapy Criteria: 
	a. Is the condition serious/life-threatening)? 
	1

	YES 
	Figure

	NO 
	Figure

	Reviewer comment:  Chemotherapy induced myelosuppression is a common dose-limiting and potentially fatal complication of cancer treatment.  Patients with chemotherapy induced myelosuppression may have decreased bone marrow production of all three cell lineages, i.e., white blood cells, red blood cells and platelets and may have an increased risk of adverse events (AEs) related to infection, anemia and bleeding, respectively, which can be serious and life threatening.  (Maxwell, 1992). 
	If 4a is checked “No,” the BTDR can be denied without MPC review. Skip to number 5 for clearance and sign-off.  If checked “Yes”, proceed with below: 
	b.. Are the clinical data used to support preliminary clinical evidence that the drug may demonstrate substantial .improvement over existing therapies on 1 or more clinically significant endpoints adequate and sufficiently .complete to permit a substantive review?  .
	Figure

	YES, the BTDR is adequate and sufficiently complete to permit a substantive review  Undetermined  NO, the BTDR is inadequate and not sufficiently complete to permit a substantive review; therefore, the request must be denied because (check one or more below): 
	Figure

	i.  animal/nonclinical data submitted as evidence 
	Only

	Figure
	ii. Insufficient clinical data provided to evaluate the BTDR 
	(e.g. only high-level summary of data provided, insufficient information about the protocol[s]) 
	Figure

	iii.. Uncontrolled clinical trial not interpretable because endpoints are not well-defined the natural history of the disease is not relentlessly progressive (e.g. multiple sclerosis, depression) 
	and 

	iv.. 
	iv.. 
	iv.. 
	Endpoint does not assess or is not plausibly related to a serious aspect of the disease (e.g., alopecia in cancer patients, erythema chronicum migrans in Lyme disease) 

	v.. 
	v.. 
	No or minimal clinically meaningful improvement as compared to available therapy/ historical experience (e.g., <5% improvement in FEV1 in cystic fibrosis, best available therapy changed by recent approval) 
	2


	 For a definition of available therapy refer to Guidance for Industry: “Expedited Programs for Serious Conditions––Drugs and Biologics” 
	 For a definition of available therapy refer to Guidance for Industry: “Expedited Programs for Serious Conditions––Drugs and Biologics” 
	2
	http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM358301.pdf 
	http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM358301.pdf 




	Figure
	5. Provide below a brief description of the deficiencies for each box checked above in Section 4b: 
	Reviewer comment: No deficiencies are identified. 
	If 4b is checked “No”, BTDR can be denied without MPC review. Skip to number 6 for clearance and sign-off (Note: The Division always has the option of taking the request to the MPC for review if the MPC’s input is desired. If this is the case, proceed with BTDR review and complete Section II).  
	If the division feels MPC review is not required, send the completed BTDDRT to Miranda Raggio for review. Once reviewed, Miranda will notify the MPC Coordinator to remove the BTDR from the MPC calendar. If the BTDR is denied at the Division level without MPC review, the BTD Denial letter still must be cleared by Miranda Raggio, after division director and office director clearance. 

	If 4b is checked “Yes” or “Undetermined”, proceed with BTDR review and complete Section II, as MPC review is required. 
	6. Clearance and Sign-Off (no MPC review) 
	Deny Breakthrough Therapy Designation 
	Figure
	Reviewer Signature: {See appended electronic signature page} Team Leader Signature: {See appended electronic signature page} Division Director Signature: {See appended electronic signature page} 
	 If the BTDR cannot be denied without MPC review in accordance with numbers 1-3 above, or if the Division is recommending that the BTDR be granted, provide the following additional information needed by the MPC to evaluate the BTDR. 
	Section II:

	7.. A brief description of the drug, the drug’s mechanism of action (if known), the drug’s relation to existing therapy(ies), and any relevant regulatory history.  Consider the following in your response. 
	Reviewer comment:  Chemotherapy induced myelosuppression may  negatively impact chemotherapy effectiveness by requiring chemotherapy dosing adjustments, interruption or termination.  G1T28 is an intravenously (IV) administered cyclin-dependent kinase 4/6 (CDK4/6) inhibitor that appears to cause transient gap 1 phase (G1) cell cycle arrest of hematopoietic stem and progenitor cells (HSPCs) within the bone marrow.  Inhibition of CDK4/6 inhibits phosphorylation of the retinoblastoma (Rb) gene product which wou
	Chemotherapy induced myelosuppression is generally treated with transfusion of blood cells such as red blood cells or platelets with or without the addition of colony stimulating factors (CSF).  Filgrastim (Neupogen®) approved for marketing February 20, 1991 under BLA 103353 is an  injectable a leukocyte growth factor indicated to decrease the incidence of infection‚ as manifested by febrile neutropenia (FN)‚ in patients with non-myeloid malignancies receiving myelosuppressive anti-cancer drugs associated w
	Current clinical recommendations state that prophylactic administration of colony stimulating factor (CSF) administration to reduce the risk of FN is indicated when the risk of FN is approximately 20% or higher and no other equally effective and safe regimen that does not require CSFs is available. Primary prophylaxis of SN or FN is recommended for the prevention of FN in patients who are at high risk on the basis of age, medical history, disease characteristics, and myelotoxicity of the chemotherapy regime
	Erythropoietic stimulating agents (ESAs) and red blood cell (RBC) transfusions are administered to treat CIA after the anemia has occurred. ESAs are indicated to reduce the number of transfusions. However, recently updated ESA clinical guidelines recommend restricting administration of ESAs to patients whose cancer treatment is not curative in intent and 
	Erythropoietic stimulating agents (ESAs) and red blood cell (RBC) transfusions are administered to treat CIA after the anemia has occurred. ESAs are indicated to reduce the number of transfusions. However, recently updated ESA clinical guidelines recommend restricting administration of ESAs to patients whose cancer treatment is not curative in intent and 
	whose hemoglobin level has declined to < 10 g/dL due to the potential for increased mortality risk and increased risk of thromboembolic and cardiovascular events. (Bohlius, 2019) Epoetin alfa (Epogen®/Procrit®) was approved for marketing on June 1, 1989 under BLA 103234 and is indicated for the treatment of anemia due to the effects of concomitant myelosuppressive chemotherapy, and upon initiation, there is a minimum of two additional months of planned chemotherapy.  Epoetin alfa is also indicated for the t

	In IND 119254 supporting document 88 letter date June 5, 2019 (received June 5, 2019) the sponsor states that G1T28 may reduce the risk of FN, SN with fever and CIA in patients with SCLC patients by potentially decreasing myelosuppression of HPSC progenitor cells and may maintain neutrophil and hemoglobin levels. 
	8. Information related to endpoints used in the available clinical data: 
	a.. Describe the endpoints considered by the sponsor as supporting the BTDR and any other endpoints the sponsor plans to use in later trials. Specify if the endpoints are primary or secondary, and if they are surrogates. 
	Reviewer comment: The primary endpoint of studies submitted by the sponsor to demonstrate the clinical benefit of G1T28 for the reduction of clinically significant chemotherapy-induced myelosuppression in patients with small cell lung cancer is the incidence of SN and the mean number of days of SN (DSN) in cycle 1 (four weeks) of chemotherapy in patients with SCLC who are undergoing chemotherapy.  SN (grade 4 neutropenia) is defined as an absolute neutrophil count (ANC) <500/µL.  Clinically important second
	b.. Describe the endpoint(s) that are accepted by the Division as clinically significant (outcome measures) for .patients with the disease. Consider the following in your response:. 
	Reviewer comment:  The proposed use of the incidence of SN and the mean number of DSN (ANC < 500/µL)  in cycle 1 (four weeks) of chemotherapy in patients with SCLC who are undergoing chemotherapy is an acceptable surrogate endpoint to demonstrate the clinical benefit of G1T28 for the reduction of chemotherapy induced myelosuppression of the white blood cell lineage.  The primary efficacy endpoint supporting the filgrastim therapy in patients receiving myelosuppressive chemotherapy was the incidence of FN. F
	c.. Describe any other biomarkers that the Division would consider likely to predict a clinical benefit for the .proposed indication even if not yet a basis for accelerated approval.. 
	Reviewer comment:  No biomarkers are proposed by the sponsor to support the proposed Breakthrough Therapy Designation Request. 
	9.. A brief description of available therapies, if any, including a table of the available Rx names, endpoint(s) used to establish efficacy, the magnitude of the treatment effects (including hazard ratio, if applicable), and the specific intended population. 
	Reviewer comment:  Approved CSFs are shown in the reviewer’s table below. 
	Table 1. Approved Colony Stimulating Factors for Mitigation of Chemotherapy Induced Myelosuppression 
	Generic Name 
	Generic Name 
	Generic Name 
	Trade Name 
	Relevant Clinical Endpoint 
	Relevant Indication 
	Marketing Approval Date 

	Filgrastim 
	Filgrastim 
	Neupogen® 
	Incidence of febrile neutropenia (FN).  Among 99 patients treated with filgrastim there was a 40% reduction in the incidence of FN compared a 76% reduction in FN among 111 patients who received placebo (p < 0.001). There were also statistically significant reductions in the incidence and overall duration of infection manifested by FN; the incidence, severity and duration of severe neutropenia (ANC < 500/µL). 
	Decrease the incidence of infection‚ as manifested by FN‚ in patients with nonmyeloid malignancies receiving myelosuppressive anti-cancer drugs associated with a significant incidence of severe neutropenia (SN) with fever. 
	February 20, 1991 under BLA 103353 

	Pegfilgrastim 
	Pegfilgrastim 
	Neulasta® 
	Mean days of severe neutropenia. In Study 1, 157 patients were randomized to receive a single subcutaneous (SC) injection of pegfilgrastim (6 mg) on day 2 of each chemotherapy cycle or daily SC filgrastim (5 mcg/kg/day) beginning on day 2 of each chemotherapy cycle. In Study 2, 310 patients were randomized to receive 
	Decrease the incidence of infection, as manifested by FN, in patients with nonmyeloid malignancies receiving myelosuppressive anti-cancer drugs associated with a clinically significant incidence of FN 
	January 31, 2002 under BLA 125031 


	Table
	TR
	a single SC injection of pegfilgrastim (100 mcg/kg) on day 2 or daily SC filgrastim (5 mcg/kg/day) beginning on day 2 of each chemotherapy cycle.  Both studies met the major efficacy outcome measure of demonstrating that the mean days of severe neutropenia of pegfilgrastim-treated patients did not exceed that of filgrastim-treated patients by more than 1 day in cycle 1 of chemotherapy. The mean days of cycle 1 severe neutropenia in Study 1 were 1.8 days in the pegfilgrastim arm compared to 1.6 days in the f

	Sargramostim 
	Sargramostim 
	Leukine® 
	Sargramostim decreased the median duration of ANC <500 cells/µL by 4 days (p=0.009) and <1000 cells/µL by 7 days (p=0.003) following induction chemotherapy among 52 patients treated with sargramostim compared to 47 patients who received 
	Shorten time to neutrophil recovery and to reduce the incidence of severe and life-threatening infections and infections resulting in death following induction chemotherapy in adult patients 55 years and older with acute myeloid leukemia 
	March 5, 1991 under BLA 103362 


	Table
	TR
	placebo. 
	(AML), 

	Epoetin alfa 
	Epoetin alfa 
	Epogen®/Procrit® 
	Reduction in the proportion of patients who received an RBC transfusion, from week 5 through week 16 of chemotherapy. Among 174 patients treated with epoetin alfa the proportion of patients transfused was 25/174 (14%) compared 170 patients who received placebo 48/170 (28%), p< 0.001. 
	Treatment of anemia due to the effects of concomitant myelosuppressive chemotherapy, and upon initiation, there is a minimum of two additional months of planned chemotherapy. 
	June 1, 1989 under BLA 103234 


	Reviewer table 
	10. .A brief description of any drugs being studied for the same indication, or very similar indication, that requested breakthrough therapy designation. 
	3

	Reviewer comment: There are no other drugs that are currently being studied for the reduction of chemotherapy induced myelosuppression that have also requested a Breakthrough Therapy Designation. 
	11. .Information related to the preliminary clinical evidence: 
	a.. Table of clinical trials supporting the BTDR (only include trials which were relevant to the designation determination decision), including study ID, phase, trial design, trial endpoints, treatment group(s), number of subjects enrolled in support of specific breakthrough indication, hazard ratio (if applicable), and trial results.  
	4

	Reviewer comment: The sponsor submits preliminary efficacy data and safety information from three generally similarly designed phase 1/2 studies, i.e., study G1T280-02 titled, “Phase 1b/2a Safety and Pharmacokinetic Study of G1T28 in Patients with Extensive-Stage Small Cell Lung Cancer (SCLC) Receiving Etoposide and Carboplatin Chemotherapy”, study G1T28-05 titled, “Phase 2 Study of Carboplatin (P), Etoposide (E), and Atezolizumab (A) With or Without Trilaciclib (G1T28) in Patients with Untreated Extensive 
	2
	2

	 Biweekly reports of all BTDRs, including the sponsor, drug, and indication, are generated and sent to all CPMSs..  Trial design information should include whether the trial is single arm or multi-arm, single dose or multi-dose, randomized or non-.randomized, crossover, blinded or unblinded, active comparator or placebo, and single center or multicenter.. 
	3
	4

	be sufficiently myelosuppressed to require SN and FN prophylaxis. No CSF rescue therapy (granulocyte colony stimulating factor (GCSF) or ESA) is allowed in cycle 1.  The key inclusion criteria were male or female patients age ≥ 18 years with SCLC diagnosed by histology or cytology, at least one target lesion measurable by RECIST 
	(v. 1.1 criteria), Eastern Cooperative Oncology Group (ECOG) performance status of 0 – 2 and adequate organ function. The key exclusion criteria were history of prior chemotherapy for extensive-stage SCLC, history of prior immunotherapies including but not limited to CD137, anti-PD-1, anti-PD-L1, and CTLA4 and presence of symptomatic brain metastases requiring immediate treatment with radiation therapy or steroids. The primary efficacy endpoint was the proportion of patients with SN and duration of SN (DSN)
	The sponsor states that in study G1T28-02 and study G1T28-05 that G1T28/chemotherapy was administered as first line therapy and in study G1T28-03 that G1T28/chemotherapy was administered as second- or third-line therapy. In study G1T28-02 and G1T28-05 data is presented from 92 patients (n=54 patients in study G1T28-05 and n=38 patients in study G1T28-02) in the G1T28 treatment group and 90 patients (n=53 patients in study G1T28-05 and n=37 patients in study G1T28-02) in the placebo group. In study G1T28-03 
	Table 2. Studies Submitted Supporting the BTDR for G1T28 
	Figure
	Sponsor’s table IND 119254 supporting document 88 received June 5, 2019 
	Data supporting the Breakthrough Therapy Designation Request for G1T28 submitted under IND 119254 supporting document 88 received June 5, 2019 are shown in the sponsor’s table in Appendix 1 of this review below and are further summarized in the reviewer’s table below.  The reviewer’s table below show’s that there were significantly fewer patients with SN and lower DSN among patients treated with G1T28 plus chemotherapy compared to patients who received placebo plus chemotherapy administered as fist line or 
	Data supporting the Breakthrough Therapy Designation Request for G1T28 submitted under IND 119254 supporting document 88 received June 5, 2019 are shown in the sponsor’s table in Appendix 1 of this review below and are further summarized in the reviewer’s table below.  The reviewer’s table below show’s that there were significantly fewer patients with SN and lower DSN among patients treated with G1T28 plus chemotherapy compared to patients who received placebo plus chemotherapy administered as fist line or 
	available. For example, in study G1T28-05 the ORR was 28/50 (56%) patients in the G1T28 group (median PFS 5.9 months (range 4.2, 7.1 months)) and 33/52 (64%) patients in the placebo group (median PFS 5.4 months (range 4.3, 5.7 months)) (HR=0.82, p=0.31). Although the effect G1T28 compared to placebo on hemoglobin levels and RBC transfusions was not statistically significant, there appears to be a numerical advantage among patients in the G1T28 group compared to placebo in terms of fewer patients with grade 

	Table 3. Key Efficacy Results Study G1T28-05 
	Parameter 
	Parameter 
	Parameter 
	Placebo N=53 
	G1T28 N=54 
	P-value 

	Mean Days SN in Cycle 1, (SD) 
	Mean Days SN in Cycle 1, (SD) 
	4 (5) days 
	0 (1) days 
	<0.0001 

	Number of Patients with SN, (n,(%)) 
	Number of Patients with SN, (n,(%)) 
	26 (49%) 
	1 (2%) 
	<0.0001 

	Number of Patients with SN in Cycle 1, (n,(%)) 
	Number of Patients with SN in Cycle 1, (n,(%)) 
	24 (45%) 
	1 (2%) 
	<0.0001 

	Number of Patients with Grade 3/4 Decreased Hgb, (n,(%)) 
	Number of Patients with Grade 3/4 Decreased Hgb, (n,(%)) 
	15 (28%) 
	10 (18%) 
	0.32 

	Number of Patients with Transfusion After 5 Weeks Chemotherapy, (n,(%)) 
	Number of Patients with Transfusion After 5 Weeks Chemotherapy, (n,(%)) 
	11 (21%) 
	7 (13%) 
	0.27 

	ORR/Patients with Evaluable Response (n/n, (%)) 
	ORR/Patients with Evaluable Response (n/n, (%)) 
	33/52 (64%) 
	28/50 (56%) 
	0.41 

	Median PFS, (range) 
	Median PFS, (range) 
	5.4 (4.3, 5.7) months 
	5.9 (4.2, 7.1) months 
	HR=0.82 (p=0.31) 


	Reviewer’s table derived from Sponsor’s table IND 119254 supporting document 88 received June 5, 2019 
	A clinically meaningful decrease in red blood cell transfusions requirements for patients with SCLC  who are undergoing chemotherapy and G1T28 treatment is an important clinical endpoint which may demonstrate a particularly unique benefit for G1T28 compared to available CSFs.  Analysis of  red blood cell transfusions on/after 5 weeks is an important secondary endpoint based on the mechanism of action of G1T28 in that the drug is not a growth factor and does not stimulate red blood cell production.  The spon
	10 
	between treatment arms in the proportion of patients with ESA administration. The reduction in the proportion of patients requiring red blood cell transfusions on or after 5 weeks of chemotherapy and grade 3/4 hemoglobin decrease shows the clinical benefit of G1T28 versus currently available therapies for treatment of chemotherapy induced myelosuppression in patients with SCLC supporting additional benefit of G1T28 over ESA. For example, in study G1T28-03 the number of red blood cell transfusions on or afte
	Table 4. Integrated Data Analysis for SCLC (G1T28-02, G1T28-05, and G1T28-03), RBC Myelopreservation Efficacy Summary 
	Sponsor’s table IND 119254 supporting document 88 received June 5, 2019 
	Also, based on the data provided there were fewer patients in the G1T28 group (19/54 (37%)) compared to the placebo group (38/53 (72%)) who reported a grade 3/4 hematologic adverse event (p=0.002).  Similarly, fewer patients in the G1T28 group compared to the placebo group reported  grade 3/4 hematologic adverse events.  
	12. Division’s recommendation and rationale (pre-MPC review):
	 GRANT: 
	Figure

	Provide brief summary of rationale for granting: 
	DENY: 
	Figure

	Provide brief summary of rationale for denial: 
	Reviewer comment:  G1T28 is an intravenously (IV) administered cyclin-dependent kinase 4/6 (CDK4/6) inhibitor that appears to cause transient gap 1 phase (G1) cell cycle arrest of hematopoietic stem and progenitor cells (HSPCs) within the bone marrow.  This may protect HPSC deoxyribonucleic acid (DNA) from damage by co-administered chemotherapy and preserve long-term bone marrow function.  Chemotherapy induced myelosuppression may require chemotherapy dosing adjustments, interruption or termination. Chemoth
	11. 
	and safety information from three similarly designed, randomized, placebo-controlled phase 1/2 studies that compared the incidence of DSN, proportion of patients with SN, incidence of grade 3/4 hemoglobin decrease and proportion of patients who received red blood cell transfusions on/after 5 weeks of chemotherapy among approximately 125 patients treated and 120 patients who received placebo.  A clinically meaningful decrease in the incidence and duration of SN and red blood cell transfusions requirements fo
	13. 
	13. 
	13. 
	Division’s next steps and sponsor’s plan for future development: 

	14.
	14.
	 List references, if any: 


	Reviewer comment: 
	Maxwell, M.B. and Maher, K.E.: Chemotherapy Induced Myelosuppression.  Semin. Oncol. Nurs. 1992; 8(2):113-123. .Kitamura, H. et al.: Small cell lung cancer.  Endocr. Pathol.  2009; 20(2):101-7.. Gordon, G.M. and Du. W.: Targeting Rb inactivation in cancers by synthetic lethality.  Am. J. Cancer Res. 2011; .
	1(6):773-786.. 
	Smith, T.J. et al.: Recommendations for the Use of WBC Growth Factors: American Society of Clinical Oncology Clinical Practice Guideline Update. J. Clin. Oncol. 2015; 33(28):3199-212. Bohlius, J. et al.: Management of Cancer-Associated Anemia with Erythropoiesis-Stimulating Agents: ASCO/ASH 
	Clinical Practice Guideline Update. J. Clin. Oncol. 2019; 37(15): 1336-1351. 
	15. Is the Division requesting a virtual MPC meeting via email in lieu of a face-to-face meeting? 
	Figure
	Figure

	YES 
	YES 
	NO 

	Reviewer comment:  A face-to-face meeting with the MPC was held on July 31, 2019.  
	12 
	16. Clearance and Sign-Off (after MPC review): 
	Grant Breakthrough Therapy Designation Deny Breakthrough Therapy Designation 
	Figure
	Figure
	Reviewer Signature: {See appended electronic signature page} Team Leader Signature: {See appended electronic signature page} Division Director Signature: {See appended electronic signature page} 
	13. 
	Appendix 1. Sponsor’s Table Efficacy Summary G1T28 
	Sponsor’s table IND 119254 supporting document 88 received June 5, 2019 
	14. 
	Reference ID: 4471123 
	Appendix 2.  Patient Risk Factors for FN 
	Figure
	From Smith, 2015. 
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	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring  MD  20993 
	IND 119254 
	MEETING MINUTES 
	G1 Therapeutics, Inc. Attention: Chandra Lovejoy VP, Global Regulatory Affairs 79 TW Alexander Drive 4501 Research Commons, Suite 100 Research Triangle Park, NC 27709 
	Dear Ms. Lovejoy: 
	Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) of the Federal Food, Drug, and Cosmetic Act for trilaciclib (G1T28). 
	We also refer to the meeting between representatives of your firm and the FDA on April 12, 
	2019. The purpose of the meeting was to discuss the next steps in the development of your product for . 
	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 Michael Gwathmey, Regulatory Project Manager, at 
	(301) 796-8498. 
	Sincerely, 
	{See appended electronic signature page} 
	Kathy Robie Suh, MD, PhD Clinical Team Leader Division of Hematology Products Office of Hematology and Oncology Products Center for Drug Evaluation and Research 
	Enclosure: 
	Meeting Minutes 
	Meeting Minutes 

	Figure
	FOOD AND DRUG ADMINISTRATION 
	CENTER FOR DRUG EVALUATION AND RESEARCH 
	MEMORANDUM OF MEETING MINUTES 
	Meeting Type: B Meeting Category: End-of-Phase 2 
	Meeting Date and Time: April 12, 2019 10:00 AM – 11:00 AM ET Meeting Location: White Oak Building 22, Conference Room: 1311 
	Application Number: IND 119254 Product Name: trilaciclib Indication: Mitigate clinically significant chemotherapy-induced 
	myelosuppression in patients with small cell lung cancer. Sponsor/Applicant Name: G1 Therapeutics, Inc. 
	Meeting Chair: Kathy Robie Suh, MD, PhD Meeting Recorder: Michael Gwathmey, RN 
	FDA ATTENDEES 
	Office of Hematology and Oncology Products (OHOP), Division of Hematology Products 
	Office of Hematology and Oncology Products (OHOP), Division of Hematology Products 

	Ann Farrell, MD, Director Albert Deisseroth, MD, PhD, Associate Supervisory Division Director Kathy Robie Suh, MD, PhD, Clinical Team Leader Andrew Dmytrijuk, MD, Clinical Reviewer Michael Gwathmey, RN, Regulatory Project Manager 
	Office of Clinical Pharmacology (OCP), Division of Clinical Pharmacology V 
	Office of Clinical Pharmacology (OCP), Division of Clinical Pharmacology V 

	Olanrewaju Okusanya, PharmD, MS, Team Leader Hisham Qosa, PhD, Clinical Pharmacology Reviewer 
	Office of Biostatistics (OB), Division of Biometrics V 
	Office of Biostatistics (OB), Division of Biometrics V 

	Yuan-Li Shen, DrPH, Team Leader Vivian Yuan, PhD, Mathematical Statistician 
	Office of Product Quality (OPQ), Division of New Drug Products 
	Office of Product Quality (OPQ), Division of New Drug Products 

	Sherita McLamore, PhD, Reviewer Raymond Frankewich, PhD, Reviewer 
	SPONSOR ATTENDEES 
	G1 Therapeutics, Inc. 
	G1 Therapeutics, Inc. 

	Sathya Ganesan, PhD, RAC, Associate Director, Regulatory Affairs Chandra Lovejoy, MS, Vice President, Global Regulatory Affairs Rajesh Malik, MD, Chief Medical Officer Shannon Morris, MD, PhD, Vice President, Clinical Development Patrick Roberts, PharmD, PhD, Senior Director, Translational Medicine Yili Pritchett, PhD, Vice President, Biostatistics Patrick Roberts, PharmD, PhD, Senior Director, Translational Medicine Susan Spooner, PhD, Director, CMC Regulatory Affairs Tony Yang, PhD, Associate Director, Bi
	Figure
	1.0 BACKGROUND. 
	The Sponsor requested for a Type B, End-of-Phase 2 meeting to seek guidance regarding the next steps in the development of their product for the . More specifically, G1 Therapeutics would like to: 
	1). Discuss whether the results from the three randomized, double-blinded placebo-controlled Phase 2 trials could potentially support a New Drug Application (NDA) for trilaciclib. 
	2). Given the results from the three SCLC studies, discuss whether an. application for Breakthrough Therapy Designation is appropriate.. 
	3). If FDA agrees that an NDA can be submitted based on Phase 2 results, G1 would like to discuss and understand the drug substance and drug product stability requirements at the time of submission. 
	2.0 DISCUSSION 
	The Agency made introductory comments.  The Agency thanked the Sponsor for the follow-up responses to the Agency’s Preliminary Responses and indicated the additional information was helpful particularly with regard to clarification of G-CSF usage in the studies.  The Agency acknowledged the drug had promise with its novel mechanism as an additional option to reduce chemotherapy-induced myelosuppression and possibly for use in patients not responsive to or unable to receive available therapies (Neulasta, Neu
	Introductory Discussion Comments: 

	Figure
	Generally, two adequate and well-controlled studies are needed to support an assessment of the benefit and risk of a drug for a new indication.  Support for any efficacy claim will be based on the strength of the results from the studies.  Internal consistency across study subsets, evidence of an effect on multiple endpoints, and statistically very persuasive efficacy results will be considered in the evaluation.  The adequacy of the data from the studies that you submit in the NDA to support the proposed i
	CM072008.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U 


	Also, your supportive endpoints may not be sufficiently supportive as they may confounded by ESA administration and baseline platelet and hemoglobin laboratory tests which would be predictive of need for additional supportive therapy. 
	After the July 20, 2018, meeting minutes, we cannot locate an updated final statistical analysis plan (SAP) for study CIT28- 05 in the submissions.  We notice that there are discrepancies in analysis methods stated in FDA’s meeting minutes for the July 20, 2018, meeting and your written response to FDA’s Preliminary Responses (received July 16, 2018).  As the data has been unblinded, whether or not agreed-upon statistical analyses have been implemented will be a review issue. Please include a summary of pro
	 The Sponsor presented slides summarizing the efficacy results for trilaciclib in SCLC, including analyses by G-CSF usage during first cycle. The Agency asked about the qualification factors for patients to participate in the studies and whether specific recommendations were provided to the investigators, as this would be important in describing the patient population studied for the product label. The Sponsor stated that there is not uniformity in criteria for G-CSF use among various guidelines and in prac
	Discussion:

	The Sponsor agreed to provide updated data in a pre-NDA package. The Sponsor also will provide updated time-to-event analyses.  The Agency also asked about the SAPs for the 3 SCLC studies, since these have not been provided to the Agency. The Sponsor stated that each SAP was finalized before data unblinding for the particular study. The Sponsor agreed to provide the SAP and chronology and documentation to the Agency.  Regarding concomitant ESA use and other possibly confounding factors the Agency commented 
	Figure
	Please refer to the “Guidance for Industry Expedited Programs for Serious Conditions – Drugs and Biologics” at . We recommend that you submit a preliminary request for Breakthrough Designation (BTD) for review prior to your formal BTD submission.  The request should include the rationale and relevant clinical data that support BTD for trilaciclib for the treatment of chemotherapy-induced myelosuppression in a Breakthrough Therapy Designation Request submission showing that trilaciclib demonstrates substanti
	FDA Response to Question 2: 
	https://www.fda.gov/downloads/Drugs/Guidances/UCM358301.pdf
	https://www.fda.gov/downloads/Drugs/Guidances/UCM358301.pdf


	 The Sponsor asked about possible consideration for Breakthrough Therapy designation and indicated they intend to request a preliminary BTD assessment. The sponsor indicated they are familiar with the Expedited Programs guidance. The Agency emphasized that for BTD the sponsor will need to provide clinical evidence to demonstrate a clinical benefit over available therapies (i.e., improved benefit/risk). If a target population is planned that does not currently have an available therapy, e.g., possibly the 20
	Discussion:

	Does the Agency agree that 6 months of accelerated (40°/75% RH) and 9 months of long-term (25°C/60% RH) stability data on three primary batches of trilaciclib dihydrochloride drug substance would be acceptable at the time of the submission of an NDA? 
	Question 3: 

	No. Submit stability data through 12 months storage at controlled room temperature conditions (25°C/60% RH) and through 6 months storage for accelerated conditions (40°/75% RH) for the three primary stability batches (batch nos. 1879904, 1880005, and 1880258), consistent with the recommendations of Q1A.  The stability data for the Phase 2 batch (no. 1774398) and the clinical trial batch (no. 1863654) may be submitted as supportive stability data.  The batches for which supportive data is generated were manu
	FDA Response to Question 3: 

	Discussion: No discussion. 
	Does the Agency agree that 6 months of accelerated (40°/75% RH) and months of long-term (25°C/60% RH) stability data on three primary batches of trilaciclib sterile powder for injection, 300 mg per vial drug product would be acceptable at the time of the submission of an NDA? 
	Question 4: 
	Figure

	No, FDA does not agree. Refer to ICH Q1A(R2) for the requirement of minimum time period covered by stability data at submission of an original NDA. In-use stability data should also be provided in the NDA submission. 
	FDA Response to Question 4: 

	No discussion. 
	Discussion: 

	The Agency asked about product development. The Sponsor indicated that manufacturing efforts were proceeding as expected. We anticipate additional Chemistry, Manufacturing and Controls (CMC) questions in the Pre-NDA meeting package. 
	General Meeting Discussion: 

	3.0 OTHER IMPORTANT INFORMATION 
	ONCOLOGY PILOT PROJECTS 
	ONCOLOGY PILOT PROJECTS 

	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 



	PREA REQUIREMENTS 
	PREA REQUIREMENTS 

	Under the Pediatric Research Equity Act (PREA) (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 
	Under the Pediatric Research Equity Act (PREA) (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, deferred, or inapplicable.   

	Please be advised that under the Food and Drug Administration Safety and Innovation Act (FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End-ofPhase-2 (EOP2) meeting. In the absence of an EOP2 meeting, refer to the draft guidance below.  The iPSP must contain an outline of the pediatric study or studies 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 
	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 Division of Pediatric and Maternal Health at 301-796-2200 or email . For further guidance on pediatric product development, please refer to: 
	CM360507.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U 

	Pedsdrugs@fda.hhs.gov
	Pedsdrugs@fda.hhs.gov


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


	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 
	), 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 
	f
	http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd 

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


	 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 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 
	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
	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
	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. 

	•. 
	•. 
	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 


	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 
	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.  
	4.0 
	4.0 
	4.0 
	ISSUES REQUIRING FURTHER DISCUSSION 

	5.0 
	5.0 
	ACTION ITEMS 


	None identified during the meeting. 
	None identified during the meeting. 
	6.0 ATTACHMENTS AND HANDOUTS 
	Slides that were provided by the Sponsor and shown during the meeting are attached, as well as the Sponsor’s responses to the FDA Preliminary Comments.  
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