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IND 117898 
MEETING MINUTES 

 
Novartis Pharmaceuticals Corporation 
Attention: Carolyn Zhu, Pharm.D 
Global Program Regulatory Manager, Regulatory Affairs, Oncology 
One Health Plaza 
East Hanover, NJ 07936-1080 
 
 
Dear Dr.Zhu:1 
 
Please refer to your Investigational New Drug Application (IND) submitted under section 
505(i) of the Federal Food, Drug, and Cosmetic Act for dabrafenib (DRB4326). 
 
We also refer to the teleconference between representatives of your firm and the FDA 
on March 16, 2022. The purpose of the meeting was to obtain FDA’s feedback on 
whether the data from Study G2201 supports the use of dabrafenib in combination with 
trametinib for the treatment of pediatric patients 1 year of age and older with low-grade 
glioma with a BRAF V600E mutation who require systemic therapy and to obtain 
feedback on the content and format of the proposed supplemental New Drug 
Application (sNDA) submission package and overall regulatory submission strategy.  
 
A copy of the official minutes of the meeting/telecon is enclosed for your information.  
Please notify us of any significant differences in understanding regarding the meeting 
outcomes. 
  

 
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: 4967872



IND 117898 
Page 2 
 
 

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

If you have any questions, call me at 301-796-1273. 
 
 

Sincerely, 
 
{See appended electronic signature page} 
 
 
Melanie Pierce 
Director 
Office of Regulatory Operations  
Division of Regulatory Operations-Oncologic 
Diseases 
Office of New Drugs 
Center for Drug Evaluation and Research 

 
 
Enclosure: 

 Meeting Minutes 
 Novartis Response Document 
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Maja Skataric   Senior Pharmacometrician 
Andrew Bridge   Associate Director, Regulatory Affairs CMC 
Alejandra Martin-Alos  Director, Regulatory Affairs CMC 
Christoph Ziltener   Project Head TRD 
Rohan Shah    US Medical Director 
Carolyn Zhu    Global Program Regulatory Manager 
 
 
BACKGROUND 
 
On January 27, 2022, Novartis Pharmaceutical Corporation (Novartis) submitted a 
Type B pre-sNDA meeting request to review the results from Study CDRB436G2201 
(Study G2201) in pediatric patients with gliomas and obtain agreement that the data and 
proposed key clinical submission content support filing of a supplemental New Drug 
Application (sNDA). The meeting request was granted on February 9, 2022, as a 
teleconference.  
 
Regulatory  
 
Dabrafenib and trametinib were developed by Novartis for multiple hematologic and 
solid tumor oncology indications. In 2013, dabrafenib and trametinib were both 
approved as monotherapy agents for adults with unresectable or metastatic melanoma 
with the BRAF V600E or V600K mutation. The combination therapy was subsequently 
approved for the following indications:  
 

 Unresectable or metastatic melanoma with BRAF V600E or V600K mutations as 
detected by an FDA-approved test 

 Metastatic non-small cell lung cancer (NSCLC) with BRAF V600E mutation as 
detected by an FDA-approved test 

 Adjuvant treatment of melanoma with BRAF V600E or V600K mutations, as 
detected by an FDA-approved test, and involvement of lymph node(s), following 
complete resection 

 Locally advanced or metastatic anaplastic thyroid cancer (ATC) with BRAF 
V600E mutation and no satisfactory locoregional treatment options 

 
An sNDA is currently under review in the Division of Oncology 3 (DO3) for the proposed 
indication of the treatment of adult and pediatric patients 6 years of age and older with 

 or metastatic solid tumors with BRAF V600E mutation who have 
progressed following prior treatment or have no satisfactory alternative treatment 
options (NDA 202806/S-022 and NDA 204114/S-024).  
 
On March 7, 2013, the sponsor submitted IND 117898 to FDA.  
 
On February 8, 2016, FDA granted orphan drug designation for dabrafenib for the 
treatment of malignant glioma with BRAF V600 mutation. 
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 treatment of pediatric patients 1 year of age and older with low-grade glioma 

(LGG) with a BRAF V600E mutation who require systemic therapy 

  
The clinical data to support the sNDA is primarily from Study G2201, a multi-regional 
international dose-expansion trial in pediatric patients 1 to 18 years of age with glioma 
with a locally-assessed BRAF V600 mutation. As supportive evidence, the sponsor 
proposes to reference clinical data from Studies CDRB436A2102 and CTMT212X2101 

 
 
In Study G2201, patients received age- and weight-based dosing of dabrafenib in 
combination with trametinib. Dosing nomograms based on weight and age were used to 
determine each individual patient’s dose. The total daily doses are as follows and did 
not exceed the adult recommended daily dosages of dabrafenib 300 mg (150 mg BID) 
or trametinib 2 mg: 
 

 Dabrafenib (capsule or dispersible tablet for oral suspension) 
o < 12 years old: 5.25 mg/kg/day, divided into two equal doses (BID dosing) 
o ≥ 12 years old: 4.5 mg/kg/day, divided into two equal doses (BID dosing) 

 Trametinib (tablet or powder in bottle for oral solution) 
o < 6 years old: 0.032 mg/kg/day (once daily dosing) 
o ≥6 years old: 0.025 mg/kg/day (once daily dosing) 

 
Low Grade Glioma: 
The proposed indication for LGG is based on the cohort of 110 patients in Study G2201 
with LGG with BRAF V600 mutation randomized 2:1 to dabrafenib and trametinib (n=73) 
or standard of care chemotherapy (carboplatin and vincristine; n=37). All patients were 
systemic therapy-naïve and had measurable disease. Patients either had prior surgery 
and subsequently progressed, or were non-surgical candidates and investigators 
determined the need to begin systemic treatment based on risk of neurological 
impairment with progression. Patients randomized to the standard of care arm were 
allowed to crossover after centrally confirmed disease progression.  
 
The primary endpoint was overall response rate (ORR) as per Response Assessment in 
Neuro-Oncology (RANO) criteria as assessed by blinded independent central review 
(BICR). Secondary endpoints included duration of response (DOR), progression-free 
survival (PFS), and overall survival (OS). Tumor assessments included brain MRI every 
8 weeks during the first year and every 16 weeks thereafter until disease progression or 
patients were no longer receiving clinical benefit as determined by the investigator, 
death, or unacceptable toxicity. 
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Results of the primary analysis, performed with a data cut-off date of August 23, 2021, 
are provided in the meeting package. In the LGG cohort, demographics were generally 
similar between arms. Of the 73 patients in the experimental arm, 2 patients had 
complete responses and 32 had partial responses [confirmed ORR 46.6% (95% CI 
34.8, 58.6)]. Of the 37 patients in the chemotherapy control arm, one patient had a 
complete response and 3 had partial responses [ORR 10.8% (95% CI 3.0, 25.4), p 
<0.001]. After a median duration of follow-up of 18.9 months, median duration of 
response was 20.3 months in the experimental arm (95% CI 12.0, NE) vs. not evaluable 
due to the low number of responders in the control arm (95% CI 6.6, NE). Median PFS 
was longer in the experimental arm (20.1 months) compared to the control arm 
(7.4 months) with HR 0.31 (95% CI 0.17, 0.53; p<0.001; Figure 1). 
 
Figure 1: Kaplan-Meier plot of PFS as per RANO criteria and assessed by BICR 
(copied from page 13 of the meeting package) 
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comparison of the demographics of the enrolled population to the 
expected U.S. population. 

 
(viii) Provide a summary of the preclinical and clinical data available to 

characterize the contribution of each component (dabrafenib 
monotherapy, trametinib monotherapy, and dabrafenib and 
trametinib combination therapy for the proposed indications). 

 
Novartis Response Submitted 3/15/2022: Novartis acknowledges the 
Agency’s comments regarding both cohorts in Study G2201 and the 
recommended information to be included in the sNDA submission, as well 
as the comments on the proposed indication for BRAF V600E mutation-
positive LGG and the clinical pharmacology topics. 

  
b. Regarding the proposed indication for BRAF V600E mutation-positive 

LGG, we have the following comments: 
 
(i) We note that 11 responding patients had less than 6 months of 

follow-up from the time of initial response. In the sNDA submission, 
we recommend submitting updated data from a later data cut-off 
timepoint per blinded independent central review to better  
characterize durability of response in these additional patients. 
 
Novartis Response Submitted 3/15/2022: Novartis acknowledges 
that at the time of the data cut-off date of August 23, 2021, 11 
responding patients had less than 6 months of follow-up from the 
time of initial response. Note that the primary analysis was pre-
planned per protocol to occur at 32 weeks after LPFV, resulting in a 
data cut-off in August 2021. Given that submission documents have 
been under preparation using the August 23, 2021 data cut-off 
date, in order to avoid delays to the submission, Novartis proposes 
to conduct independent RANO reviews per protocol to provide 
additional efficacy and safety data at the time of a 90/120-day 
safety update. These outputs will be submitted during the NDA 
review and will provide at least an additional 6 months of follow up 
to further evaluate the durability of response and longer-term safety 
in these pediatric patients. Additionally, the final CSR for Study 
G2201 is expected in October 2023 (timeline dependent on when 
all patients are moved to the rollover study) and can be provided as 
a post-marketing commitment.  
 
Discussion During Meeting: FDA requested that the requested 
updated data be provided with the original NDA submission, or 
within 90 days of submission of the NDAs/supplemental NDAs. 
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(ii) We note that four patients randomized to the carboplatin and 
vincristine arm were not treated. Provide any additional information 
about the reason for not receiving treatment. Conduct a sensitivity 
analysis that excludes these patients to evaluate the effect on 
overall response rate. 
 

(iii) Provide patient-level details, including narratives if available, 
regarding the investigator-determined neurologic signs and 
symptoms that prompted enrollment on the clinical trial. 

 
Discussion During Meeting: There was no further discussion 
during the meeting for items ii and iii. 
 

(iv) Provide any available Patient Report Outcome (PRO) data 
collected for patients in the LGG cohort, including analyses of 
completion rates and data missingness. In advance of the March 
16, 2022, meeting, provide a high-level summary of the PRO data 
available to support the application.  
 
Novartis Response Submitted 3/15/2022: The assessment of 
patient reported outcomes of dabrafenib in combination with 
trametinib versus carboplatin with vincristine is a secondary 
objective in Study G2201. The PROMIS Parent Proxy Global 
Health 7+2 was used to evaluate the QoL of subjects between the 2 
treatment arms of the LGG cohort. The 7+2 item parent proxy 
pediatric global health measure includes one global health score 
plus a single score from pain and a score from fatigue interference 
item, which were scored independently. A higher score for global 
health indicates better overall well-being (i.e. physical, mental, 
social, and general health); a higher score for pain and fatigue 
indicates worsening pain and fatigue. Questionnaires were 
administered according to the visit evaluation schedule as defined 
in the Study G2201 protocol until disease progression per RANO 
criteria. 
 
Among subjects taking the PROMIS parent proxy questionnaire, ≥ 
89% of subjects in the targeted therapy (D+T) arm and ≥ 85% of 
subjects in the chemotherapy (C+V) arm fully completed the 
questionnaire at the scheduled time points.   
 
There was a trend in improvement in global health scores and 
fatigue scores for the targeted therapy (D+T) arm compared to the 
chemotherapy (C+V) arm at the majority of the scheduled time 
points. The scores for pain did not show any difference in the D+T 
arm compared to the C+V arm.  
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The treatment difference in the overall least squares (LS) means of 
scores between the 2 treatment arms for global health and fatigue 
were in favor of the targeted therapy (D+T) arm compared to the 
chemotherapy (C+V) arm at all scheduled time points. For pain 
subscale, the treatment difference in the overall least squares (LS) 
means of scores between the 2 treatment arms showed no 
difference. 
 
Discussion During Meeting: There was no further discussion 
during the meeting. 
 

c. We have the following clinical pharmacology comments: 
 
(i) Clinical trials designed to demonstrate efficacy and safety should 

evaluate appropriately justified dosages. Include the rationale for 
the selection of the dosages of dabrafenib and trametinib 
administered in Study G2201 and justification for dose optimization 
in the NDA submission (See response to Question 2). 
 
Discussion During Meeting: There was no further discussion 
during the meeting. 
 

(ii) In the NDA submission, address the effect of food on the exposure 
of pediatric specific formulations containing dabrafenib or 
trametinib.  
 
Discussion During Meeting:  FDA stated that separate food effect 
studies with the pediatric formulations are required. FDA stated that 
the results of food effect studies should be provided during the NDA 
review cycle. The study could employ a low-fat meal and be 
conducted in healthy adult volunteers. Novartis stated that they had 
conducted a low-fat food effect study with the solid formulations 
and would submit the results and a proposed timeline for 
submission of the results of the planned food effects studies prior to 
the submission of the NDA. 
 

(iii) In addition, in advance of the March 16, 2022, meeting, provide an 
assessment of the food effect with the pediatric formulations based 
on guidance provided, “Assessing the Effects of Food on Drugs in 
INDs and NDAs – Clinical Pharmacology Considerations”.  
 
Novartis Response Submitted 3/15/2022:  Novartis 
acknowledges that the cited guidance recommends that sponsors 
conduct a new FE study with the pediatric formulation in adults and 
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then extrapolate the results to the pediatric population. The 
currently marketed solid oral dosage forms of dabrafenib (capsules) 
and trametinib (tablets) are to be taken under fasting condition, at 
least 1 hour before or 2 hours after a meal. Reduced exposure was 
observed in food effect studies in the adult population: 
administration of dabrafenib capsules with a high fat and high-
calorie meal reduced the bioavailability (Cmax and AUCinf 
decreased by 51% and 31% respectively) and delayed the 
absorption, and administration of a single dose of trametinib tablets 
with a high-fat and high-calorie meal resulted in a 70% and 10% 
decrease in Cmax and AUCinf, respectively, compared to fasted 
condition. 

The proposed liquid oral dosage forms (dabrafenib DT and 
trametinib PfOS) were used under fasting condition in the phase I/II 
(Study A2102; Study X2101) and the pivotal (Study G2201) trials. 
Pediatric patients tolerated treatment well and showed efficacy. The 
effect of food on PK was not investigated for the dabrafenib and 
trametinib liquid formulations. Based on similar relative 
bioavailability for both formulations, the liquid formulation is 
expected to be similar to the immediate release solid formulation 
with respect to the food effect. The liquid formulations (dabrafenib 
DT and trametinib PfOS) are also proposed to be administered 
under fasted condition in the marketed setting, similar to what was 
done in the pivotal trial (Study G2201). 
 
Discussion During Meeting: There was no further discussion 
during the meeting. 
 

(iv) Given that the pivotal efficacy Study G2201 included pediatric 
patients treated with both solid and liquid oral dosage forms, 
provide a summary of the following as indicated below as a 
response to the March 16, 2022, meeting: 

 
 Clarify how many patients in each age group (12 months to < 6 

years, 6 to <12 years, 12 to < 18 years) received each of the 
solid or liquid oral dosage forms. 

 
 Clarify whether PK sampling (dense and sparse) were collected 

within each of these age groups, and how many patients had 
dense and sparse PK sampling in each age group to provide 
support for the dosages in the pediatric patients.  

Novartis Response Submitted 3/15/2022:  A summary of the 
number of patients treated with solid and liquid dosage forms by 
age group in Study G2201 is provided for dabrafenib and trametinib 
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in Table 2-1 and Table 2-2 (see Novartis response document in 
attachment), respectively. Note that some patients switched 
formulations during treatment, and are accounted for in both 
formulation groups (solid and liquid). Patients who did not receive 
any dose of study drug are excluded from this summary. 
 
A summary of how PK sampling (dense and sparse) were collected 
per age group, and how many patients had dense and sparse PK 
sampling in each age group, is provided for dabrafenib and 
trametinib in Table 2-3 and Table 2-4 (see Novartis response 
document in attachment), respectively. 
• Samples below the lower limit of quantification (BLOQ) were 

excluded, and samples flagged as outliers were excluded 

• Dense PK = At least 3 PK data points on Day 15 or Week 3 
Day 1 for steady state PK profile with an assumption that 
Css,trough = steady state predose drug concentration. 

• Sparse PK (number of patients) = (All PK – Dense PK) 
 
Discussion During Meeting: There was no further discussion 
during the meeting. 
 

2. Does the Agency agree with the content of the sNDA submission as outlined in 
the draft eCTD table of contents (TOC)? 
 
FDA Response: No. Given the proposal for new liquid formulations of dabrafenib 
and trametinib, you should submit original new drug applications (NDAs) for both 
new formulations of dabrafenib and trametinib. In addition, you should submit 
separate supplemental NDAs for each proposed new or expanded indication for 
the existing formulations for both dabrafenib and trametinib.  
 
In addition, Integrated Summaries of Efficacy and Safety should be included in 
Module 5 as per federal regulations for NDA submissions (21 CFR 
314.50(d)(5)(v) and 21 CFR 314.50(d)(5)(vi)). The Integrated Summaries should 
include data relating to pediatric glioma from Studies G2201, A2102 and X2101, 
as applicable. Provide an integrated database that includes all pediatric patients 
with BRAF V600-mutated glioma in these studies, with links to the clinical study 
reports in other submissions as indicated. 
 
Novartis Response Submitted 3/15/2022:  Novartis acknowledges the 
Agency’s request to submit original NDAs for both new formulations of 
dabrafenib and trametinib, as well as separate supplemental NDAs for each 
proposed new or expanded indication for the existing formulations for both 
dabrafenib and trametinib.  

Reference ID: 4967872





IND 117898 
Page 15 
 
 

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

analysis programs, and notes the request to “include individual flags for 
patients who received the recommended doses of dabrafenib and 
trametinib”. Novartis is seeking additional clarification on how the 
“recommended doses of dabrafenib and trametinib” should be defined for 
purposes of flagging these patients.  
 
Discussion During Meeting: FDA stated that the flags should indicate 
which patients received the recommended age/weight-based doses of 
each product. 

 
b. In addition, include the dates of completion of all tumor-directed prior 

therapies (surgery, radiation, and systemic anti-cancer therapy), the date 
of determination of initial response (complete response or partial 
response) and the date of last follow-up (or progressive disease or death) 
in order to allow calculation of the duration of response follow-up time. 

 
c. All analysis set programs should run on FDA computers without needing 

extensive modifications. These programs should not depend on macros 
that are not available in the submission. 

 
d. The content and format of information found in the Clinical Pharmacology 

section (Section 12) of labeling submitted to support this application 
should 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://www.fda.gov/media/74346/download). 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. Refer to Additional Comments #10 – 21 
regarding the contents of the Summary of Clinical Pharmacology.  
 
Discussion During Meeting: There was no further discussion during the 
meeting for items b-d. 

 
4. Novartis proposes to submit a patient data report (PDR) and patient narratives 

for Study G2201.  Does the Agency agree? 
 
FDA Response: We agree with the proposed approach to include written patient 
narratives for deaths, serious adverse events, discontinuations due to adverse 
events, and other clinically significant events deemed to be of special interest. 
Include the narratives in a bookmarked PDF format separate from the clinical 
study report and include a tabular listing of the adverse events with hyperlinks to 
each narrative. 
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Ensure that narratives include the patient identifier, age and sex of patient, type 
and location of tumor, and prior cancer treatment (if applicable), as well as 
relevant details regarding the nature and intensity of the adverse event, the 
clinical course leading up to the event, timing of the adverse event relative to 
receipt of study treatment, relevant laboratory and imaging findings, action taken 
with the study drugs, countermeasures, the investigator’s opinion on causality 
and sponsor’s opinion on causality, etc.  
 
Additional narratives may be requested during the review as needed. Regarding 
Studies X2101 and A2012, provide the relevant narratives for pediatric patients 
with glioma.  
 
Novartis Response Submitted 3/15/2022: Novartis acknowledges the Agency’s 
comments regarding the written patient narratives, including the request to 
provide relevant narratives for pediatric patients with glioma from Studies X2101 
and A2102. Novartis notes the Agency’s request to include the narratives in a 
bookmarked PDF format separate from the clinical study report and include a 
tabular listing of the adverse events with hyperlinks to each narrative, and would 
like to clarify whether FDA is requesting a tabular listing similar to the format 
shown in Figure 2-1 (see Novartis response document in attachment). 
 
Discussion During Meeting:  FDA stated that the proposed tabular listing of 
narratives appeared acceptable.  

 
5. Novartis proposes to submit content for Modules 2 and 5 to NDA 202806 and 

incorporate these modules by cross-reference into NDA 204114. Module 1 and 
the respective Module 3 contents for each product will be submitted to both 
NDAs. Data and information regarding Study A2102 and Study X2101 will be 
incorporated by cross-reference to the previously submitted information in NDA 
202806/S-022. Does the Agency agree with this approach? 
 
FDA Response: Yes, for the proposed supplemental NDAs for the new 
indications, the proposed cross-referencing appears appropriate. As stated in 
Question 2, you should submit original NDAs for the new formulations of 
dabrafenib and trametinib, in addition to supplemental NDAs.  
 
Novartis Response Submitted 3/15/2022: Novartis acknowledges the Agency’s 
comments regarding the cross-referencing strategy. No further discussion is 
requested during the meeting. 
 

6. Does the Agency agree that the established safety profile of dabrafenib in 
combination with trametinib is adequate, and that a waiver for a 90/120-day 
safety update as required per 21 CFR 314.50(d)(5)(vi)(b) may be granted? 
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FDA Response: Waiver of the 90/120-day safety update may be acceptable. 
However, clarify the data cut-off date for the safety population in the planned 
sNDA. Since six months have passed from the August 23, 2021, data cut-off date 
and the potential for long-term treatment for patients on this regimen, we strongly 
recommend an updated data cut-off for safety and efficacy as stated in 
Question 1. 
 
In addition, if a new safety signal is identified, additional data may be 
required to further evaluate the risk. We may consider a post-marketing 
requirement to better evaluate and characterize long-term toxicities of dabrafenib 
and trametinib in this pediatric population.  

  
Novartis Response Submitted 3/15/2022: Novartis acknowledges the Agency’s 
comments regarding waiver of the 90/120-day safety update and a potential post-
marketing requirement to better evaluate and characterize the long-term toxicities 
of dabrafenib and trametinib in the pediatric population. Please refer to the 
Novartis response to Question 1 regarding the recommendation to use an 
updated data cut-off for safety and efficacy.  

 
Discussion During Meeting: There was no further discussion during the 
meeting. 

 
ADDITIONAL COMMENTS 
 
Clinical 
 
7. We recommend consideration of participation in Project Orbis for the submission 

of the proposed application for dabrafenib and trametinib, including the 
respective pediatric formulations. To participate in Project Orbis, you will need to 
submit a global submission plan for the proposed Project Orbis Countries. 
Current Project Orbis countries include Australia, Brazil, Canada, Israel, 
Singapore, Switzerland, and the United Kingdom. Please include your global 
submission plan in advance of the March 16, 2022, meeting. 
 
Novartis Response Submitted 3/15/2022: The tentative global submission plan 
for this application under Project Orbis is provided in Appendix 1-(Project Orbis 
Global Submission Plan-see Novartis response document attachment). Planned 
participation in Project Orbis is currently expected to include Brazil, Israel, 
Singapore, and Switzerland, due to differences in local filing strategies for this 
application in other Project Orbis countries.  
 
Discussion During Meeting: There was no further discussion during the 
meeting. 
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Address the following questions in the Summary of Clinical Pharmacology section of 
NDA and sNDA (See response to Question 2): 
 
10. 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. 
 

11. What are the exposure-response relationships for efficacy, safety, and 
biomarkers? 
 

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

 
13. 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? 

 
Apply the following advice in preparing the clinical pharmacology sections of the original 
NDA and sNDA submissions (See response to Question 2): 
 
14. Submit bioanalytical methods and validation reports for all clinical pharmacology 

and biopharmaceutics trials. 
 

15. 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. 

 
16. 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.  

 
a. 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. 
 

b. Identify individual subjects with dose modifications; the time to the first 
dose reduction, interruption, or discontinuation; the reasons for dose 
modifications in the datasets.  
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17. Submit the following for the population pharmacokinetic analysis reports: 
 
a. Standard model diagnostic plots.  

 
b. Individual plots for a representative number of subjects. Each individual 

plot should include observed concentrations, the individual prediction line, 
and the population prediction line. 

 
c. Model parameter names and units in tables.  

 
d. Summary of the report describing the clinical application of modeling 

results.  
 

Refer to the following pharmacometrics data and models submission guidelines 
http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobac
co/CDER/ucm180482.htm. 
 

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

validation 
 
b. A description of each data item provided in a Define.pdf file. Any 

concentrations or subjects that have been excluded from the analysis 
should be flagged and maintained in the datasets 

 
c. Model codes or control streams and output listings for all major model 

building steps, e.g., base structural model, covariates models, final model, 
and validation model. Submitted these files as ASCII text files with *.txt 
extension (e.g.: myfile_ctl.txt, myfile_out.txt) 
 

19. Submit a study report describing exploratory exposure-response (measures of 
effectiveness, biomarkers, and safety) relationships in the targeted patient 
population. Refer to Guidance for Industry for population PK, exposure-response 
relationships, and pharmacometric data and models submission guidelines. 
 
Discussion During Meeting: FDA stated that this information could be 
submitted within 90 days of submission of the application. 
 

20. Use the laboratory analysis dataset (adlb.xpt) for the laboratory-based adverse 
reactions and the adverse event analysis dataset (adae.xpt) for the non-
laboratory-based adverse reactions (individual and pooled terms as appropriate) 
to evaluate the exposure-response relationship for safety and the effect of 
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intrinsic and extrinsic factors on safety based on the maximum toxicity grade 
compared to baseline. 

 
21. Include a variable that identifies the maximum toxicity grade compared to 

baseline for laboratory-based adverse reactions in laboratory analysis dataset  
(adlb.xpt) and for non-laboratory-based adverse reactions (individual or pooled 
where applicable) in adverse event analysis dataset (adae.xpt) to support these 
analyses. A description of the pooled non-laboratory-based adverse reactions 
should be provided in the reviewer guide and consistent with common pooled 
terms used to inform labeling if applicable. 

 
Novartis Response Submitted 3/15/2022: Novartis acknowledges the Agency’s 
comments regarding the information to be included in the Summary of Clinical 
Pharmacology and in the clinical pharmacology sections of the submission.  

In regards to comment #19 requesting submission of a study report describing 
exploratory exposure-response (measures of effectiveness, biomarkers, and safety) 
relationships, Novartis believes the additional insights to be gained from such 
exploratory analyses to be limited for several reasons: (1) extensive safety and efficacy 
ER analyses have already been performed for large studies in adult BRAF V600 
mutation positive patients exposed to wider dose ranges; and (2) the exposure range in 
the pivotal G2201 study (which used body weight adjusted dosing to achieve a 
comparable exposure to adult patients) was narrow, with AUCtau CV of 45-54% for 
dabrafenib and 22-23% for trametinib, which limits the scope for exposure-related 
analyses of safety and efficacy data. Limited dose-response data are available for the 
dose escalation cohorts of the phase I clinical studies CDRB436A2102 and 
CTMT212X2101; no additional pediatric specific exposure response analyses were 
planned in this relatively small sample set of BRAF V600 positive glioma patients. 
 
Additional Comment Discussed During Meeting: FDA referred to correspondence 
from the Division of Medical Error Prevention and Analysis and noted that the Human 
Factors Validation Study requested should be included in the original filing of the 
application. Novartis will reassess their timelines based on this and other requirements 
discussed during the meeting, and communicate with FDA regarding the anticipated 
timeline for NDA submission.  
 
Post-Meeting Addendum:  
 
1. Regarding the proposed approach for the original NDA and supplemental NDA 

submissions: 
 
a. We recommend that you submit two original NDAs for the proposed liquid 

formulation (dabrafenib dispersible tablet and trametinib powder for oral 
solution). 
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4. To facilitate review of your application, we recommend the following programs 

developed by the Oncology Center for Excellence (OCE):  
 
a. Real-Time Oncology Review (RTOR) 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. We 
strongly recommend that you consider participating. Please see the 
following link to the FDA website describing this program: 
https://www.fda.gov/about-fda/oncology-center-excellence/real-time-
oncology-review. 
 

b. The Assessment Aid (AA) is a voluntary submission from the applicant to 
facilitate FDA’s assessment of the NDA/BLA application (original or 
supplemental). The document is based on the FDA Multidisciplinary 
Review template with most sections divided into two parts, clearly 
delineated to emphasize ownership of each position as either the 
Applicant’s position or the FDA’s position. The applicant fills in their 
positions in the relevant sections. If you choose to participate, FDA would 
expect receipt of the completed AA as part of the complete NDA package 
or within 30 days of submission. The AA instructions and template are 
included as an addendum to these meeting minutes. In general, the AA 
should be concise and only include critical information. Please see the 
following link to the FDA website describing this program: 
https://www.fda.gov/about-fda/oncology-center-excellence/assessment-
aid. 

 
 
PREA REQUIREMENTS 
 
Under the Pediatric Research Equity Act (PREA) (codified at section 505B of the 
Federal Food, Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 355c), all applications for 
new active ingredients (which includes new salts and new fixed combinations), new 
indications, new dosage forms, new dosing regimens, or new routes of administration 
are required to contain an assessment of the safety and effectiveness of the product for 
the claimed indication(s) in pediatric patients unless this requirement is waived or 
deferred (see section 505B(a)(1)(A) of the FD&C Act). Applications for drugs or 
biological products for which orphan designation has been granted that otherwise would 
be subject to the requirements of section 505B(a)(1)(A) are exempt pursuant to section 
505B(k)(1) from the PREA requirement to conduct pediatric assessments. 
 
Title V of the FDA Reauthorization Act of 2017 (FDARA) amended the statute to create 
section 505B(a)(1)(B), which requires that any original marketing application for certain 
adult oncology drugs (i.e., those intended for treatment of an adult cancer and with 
molecular targets that FDA has determined to be substantially relevant to the growth or 
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progression of a pediatric cancer) that are submitted on or after August 18, 2020, 
contain reports of molecularly targeted pediatric cancer investigations. See link to list of 
relevant molecular targets below. These molecularly targeted pediatric cancer 
investigations must be “designed to yield clinically meaningful pediatric study data, 
gathered using appropriate formulations for each age group for which the study is 
required, regarding dosing, safety, and preliminary efficacy to inform potential pediatric 
labeling” (section 505B(a)(3)). Applications for drugs or biological products for which 
orphan designation has been granted and which are subject to the requirements of 
section 505B(a)(1)(B), however, will not be exempt from PREA (see section 505B(k)(2)) 
and will be required to include plans to conduct the molecularly targeted pediatric 
investigations as required, unless such investigations are waived or deferred.  
 
Under section 505B(e)(2)(A)(i) of the FD&C Act, you must submit an Initial Pediatric 
Study Plan (iPSP) within 60 days of an End of Phase 2 (EOP2) meeting, or such other 
time as agreed upon with FDA. (In the absence of an EOP2 meeting, refer to the draft 
guidance below.) The iPSP must contain an outline of the pediatric assessment(s) or 
molecularly targeted pediatric cancer investigation(s) that you plan to conduct 
(including, to the extent practicable study objectives and design, age groups, relevant 
endpoints, and statistical approach); any request for a deferral, partial waiver, or waiver, 
if applicable, along with any supporting documentation; and any previously negotiated 
pediatric plans with other regulatory authorities. The iPSP should be 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. 
 
For the latest version of the molecular target list, please refer to FDA.gov.2  
 
FDARA REQUIREMENTS 
 
Sponsors  may request a meeting with the Oncology Center of Excellence Pediatric 
Oncology Program to discuss preparation of the sponsor’s initial pediatric study plan 
(iPSP) for a drug/biologic that is intended to treat a serious or life-threatening disease/ 
condition which includes addressing the amendments to PREA (Sec. 505B of the FD 
&C Act) for early evaluation in the pediatric population of new drugs directed at a target 
that the FDA deems substantively relevant to the growth or progression of one or more 
types of cancer in children. The purpose of these meetings will be to discuss the 
Agency’s current thinking about the relevance of a specific target and the specific 
expectations for early assessment in the pediatric population unless substantive 
justification for a waiver or deferral can be provided. 

 
2 https://www.fda.gov/about-fda/oncology-center-excellence/pediatric-oncology   
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Meeting requests should be sent to the appropriate review division with the cover letter 
clearly stating, “MEETING REQUEST FOR PREPARATION OF iPSP MEETING 
UNDER FDARA.” These meetings will be scheduled within 30 days of meeting request 
receipt. The Agency strongly advises the complete meeting package to be submitted at 
the same time as the meeting request. Sponsors should consult the guidance for 
industry, Formal Meetings Between the FDA and Sponsors or Applicants, to ensure 
open lines of dialogue before and during their drug development process. 
 
In addition, you may contact the OCE Subcommittee of PeRC Regulatory Project 
Manager by email at OCEPERC@fda.hhs.gov. For further guidance on pediatric 
product development, please refer to 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 

 
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 
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Highlights Indications and Usage heading. 

Pursuant to the PLLR, you should include the following information with your application 
to support the changes in the Pregnancy, Lactation, and Females and Males of 
Reproductive Potential subsections of labeling. The application should include a review 
and summary of the available published literature regarding the drug’s use in pregnant 
and lactating women and the effects of the drug on male and female fertility (include 
search parameters and a copy of each reference publication), a cumulative review and 
summary of relevant cases reported in your 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.  
 
MANUFACTURING FACILITIES 
 
To facilitate our inspectional process, we request that you clearly identify in a single 
location, either on the Form FDA 356h, or an attachment to the form, all manufacturing 
facilities associated with your application. Include the full corporate name of the facility 
and address where the manufacturing function is performed, with the FEI number, and 
specific manufacturing responsibilities for each facility. 
 
Also provide the name and title of an onsite contact person, including their phone 
number, fax number, and email address. Provide a brief description of the 
manufacturing operation conducted at each facility, including the type of testing and 
DMF number (if applicable). Each facility should be ready for GMP inspection at the 
time of submission. 
 
Consider using a table similar to the one below as an attachment to Form FDA 356h. 
Indicate under Establishment Information on page 1 of Form FDA 356h that the 
information is provided in the attachment titled, “Product name, NDA/BLA 012345, 
Establishment Information for Form 356h.” 
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information.  
 
Please refer to the draft guidance for industry Standardized Format for Electronic 
Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring 
(BIMO) Inspections for CDER Submissions (February 2018) and the associated 
Bioresearch Monitoring Technical Conformance Guide Containing Technical 
Specifications.8 
 
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: 
 

 RTOR9: In general, the data submission should be fully CDISC-compliant to 
facilitate efficient review. 

 Assessment Aid10  
 
ATTACHMENTS: 
 
Novartis Response Document submitted March 15, 2022. 
 
 
 

 
8 https://www.fda.gov/media/85061/download 
9 https://www.fda.gov/about-fda/oncology-center-excellence/real-time-oncology-review-
pilot-program 
10 https://www.fda.gov/about-fda/oncology-center-excellence/assessment-aid-pilot-
project 
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CDER Breakthrough Therapy Designation Determination Review Template (BTDDRT)

IND/NDA/BLA # 117898
Request Receipt Date January 31, 2022
Product Dabrafenib and Trametinib 
Indication Dabrafenib in combination with trametinib for the treatment of pediatric 

patients one year of age and older with low-grade glioma (LGG) with a 
BRAF V600E mutation who require systemic therapy

Drug Class/Mechanism of 
Action

Dabrafenib (BRAF inhibitor)
Trametinib (MEK1/2 inhibitor)

Sponsor Novartis Pharmaceuticals Corporation

ODE/Division CDER/OND/DO2
Breakthrough Therapy 
Request (BTDR) Goal Date 
(within 60 days of receipt) 

April 1, 2022

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):
Dabrafenib in combination with trametinib is intended for the treatment of pediatric patients one year of age and older 
with low-grade glioma (LGG) with a BRAF V600E mutation who require systemic therapy. 

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 

If 4a is checked “No,” please provide the rationale in a brief paragraph below, and send the completed BTDDRT to 
Miranda Raggio for review so that the BTDR can be denied without MPC review. Once reviewed and cleared by 
Miranda this BTDR will be removed from the MPC calendar and you can skip to number 5 for clearance and sign-off.  
If checked “Yes”, proceed with below:

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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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: 

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}
__________________________________________________________________________________________________
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. 

 Information regarding the disease and intended population for the proposed indication. 
 Disease mechanism (if known) and natural history (if the disease is uncommon).

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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Disease Background
Low-grade glioma (LGG) is the most common pediatric brain tumor. Approximately 1500 children per year are 
diagnosed with LGG, which is defined histologically as a WHO Grade 1 or 2 tumor of glial origin.1 While ten-year 
overall survival is 85-95%, many patients have disease progression and recurrence, particularly those who do not 
have a gross total surgical resection.2 Neurological morbidity is high and deficits are secondary to the anatomic 
location of the tumor. Patients may experience visual loss, cranial neuropathies, motor and sensory deficits, and 
endocrine abnormalities. There are no approved therapies for pediatric LGG. Standard of care treatment includes 
surgical resection, when possible, followed by observation or cytotoxic chemotherapy for residual or recurrent 
disease. Studies of carboplatin and vincristine combination chemotherapy have shown response rates ranging from 
10% to 35% for molecularly unselected pediatric LGG.3 Radiation is avoided due to negative neurodevelopmental 
and other long-term side effects. In a study published in 2020, BRAF V600E point mutations were identified in 17% 
of a population-based cohort of nearly 500 pediatric LGGs diagnosed between 2000 through 2017.4 Patients with 
BRAF V600E mutations tend to have worse prognosis overall and lower objective response rates to chemotherapy.5 
There is a clear unmet need for pediatric patients with BRAF V600E-mutant LGG.

Relevant Regulatory History
Dabrafenib and trametinib were developed by Novartis Pharmaceuticals Corporation (Novartis) for multiple 
hematologic and solid tumor oncology indications. In 2013, dabrafenib and trametinib were both approved as 
monotherapy agents for adults with unresectable or metastatic melanoma with the BRAF V600E or V600K 
mutation.6 The combination therapy was subsequently approved for unresectable or metastatic melanoma with BRAF 
V600E or V600K mutations, adjuvant treatment of melanoma with BRAF V600E or V600K mutations and 
involvement of lymph node(s), following complete resection, metastatic NSCLC with BRAF V600E mutation, and 
locally advanced or metastatic anaplastic thyroid cancer (ATC) with BRAF V600E mutation and no satisfactory 
locoregional treatment option.

An sNDA is currently under review in the Division of Oncology 3 (DO3) for the proposed indication of the treatment 
of adult and pediatric patients 6 years of age and older with  or metastatic solid tumors with BRAF 
V600E mutation who have progressed following prior treatment or have no satisfactory alternative treatment options 
(NDA 202806/S-022 and NDA 204114/S-024).

Dabrafenib is a selective RAF inhibitor and trametinib is a selective MEK1/2 inhibitor. Blockade of the two 
sequential kinases in the RAS/RAF/MEK/ERK pathway in resulted in greater growth inhibition of BRAF V600 
mutation-positive tumor cell lines in vitro and prolonged inhibition of tumor growth in BRAF V600 mutation 
positive tumor xenografts compared with either drug alone.7

IND 117898 was submitted to the Division of Oncology 2 (DO2) on March 7, 2013.  
 

Orphan drug designation was granted for dabrafenib for the treatment of malignant glioma with BRAF V600 
mutation on February 8, 2016. Trametinb does not have orphan drug designation. 

FDA issued Pediatric Written Requests for dabrafenib and trametinib on March 1, 2016. The results submitted to 
support the BTDR are derived from Study CDRB436G2201, which is one of the studies included in the Written 
Request. 

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

Study CDRB436G2201 was a multi-center, open-label, randomized trial of dabrafenib and trametinib vs. standard 
of care chemotherapy (carboplatin and vincristine) in 110 pediatric patients 1 to 18 years of age with LGG with 
BRAF V600 mutation. The primary endpoint was overall response rate (ORR) as per Response Assessment in 
Neuro-Oncology (RANO) criteria as assessed by blinded independent central review (BICR). Secondary 
endpoints included duration of response (DOR), progression-free survival (PFS), and overall survival (OS). 

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:

 A clinical endpoint that directly measures the clinical benefit of a drug (supporting traditional approval).

 A surrogate/established endpoint that is known to predict clinical benefit of a drug (i.e., a validated 
surrogate endpoint that can be used to support traditional approval).

  An endpoint that is reasonably likely to predict clinical benefit of a drug (supporting accelerated 
approval), and the endpoint used in a confirmatory trial or trials to verify the predicted clinical benefit.

DO2 agrees that demonstration of a clinically meaningful and statistically significant improvement in confirmed 
overall response rate according to RANO as assessed by BICR, supported by durability of responses and 
prolonged progression-free survival, in an adequately powered randomized study, may provide evidence of 
clinical benefit which could be used to support an application for traditional approval. Overall survival is not 
likely to be a feasible endpoint for pediatric LGG because many patients survive for decades.

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.

None.

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. Consider the following in your response:

 If the available therapies were approved under accelerated approval, provide the information for the 
endpoint used to support accelerated approval and the endpoint used to verify the predicted clinical 
benefit. 

 In addition to drugs that have been approved by FDA for the indication, also identify those treatments 
that may be used off-label for that indication.

Current standard of care treatment for pediatric LGG consists of maximal safe surgical resection. If the tumor is 
unresectable or progresses after resection, most patients receive systemic chemotherapy due to the risk of 
neurological impairment with progression. FDA approved treatments for low-grade glioma are shown in Table 1. 
The safety and effectiveness of these therapies in children have not been established. The most commonly used 
chemotherapy regimen is carboplatin and vincristine; alternative options include a combination of thioguanine, 
procarbazine, CCNU and vincristine (TPCV) or vinblastine alone.2 Historical response rates to systemic 
chemotherapy range from 10-35%.3 Patients with BRAF V600E mutations have lower 10-year progression-free 
survival compared to patients without these molecular alterations (approximately 30% vs. 60%, respectively).4,5 
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Table 1: Available Therapies for the Treatment of Low-Grade Glioma*

Treatment Mechanism of Action Population Approval? Endpoint Year 

Lomustine
(CCNU)

Alkylating chemotherapy (oral) Primary and metastatic brain 
tumors

Yes ORR 1976

Carmustine
(BCNU)

Alkylating chemotherapy 
(intravenous)

Primary and metastatic brain 
tumors

Yes ORR 1977

*These agents are approved for adults; the safety and effectiveness in pediatric patients have not been established.

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

Table 2: Breakthrough Therapy Designation Requests for Low Grade Gliomas

IND Product Indication Granted/Denied

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. 
 

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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Study ID (n) Study Design Endpoints Results
Study 
CDRB436G2201
(n=110)

Multi-center, open-label, 
randomized trial of 
dabrafenib and trametinib 
(D + T; n=73) vs. standard 
of care chemotherapy 
(carboplatin and vincristine; 
n=37) in chemotherapy-
naïve pediatric patients with 
low-grade glioma with 
BRAF V600 mutation

Primary endpoint: 
Confirmed ORR as 
per RANO criteria as 
assessed by blinded 
independent central 
review

Secondary endpoints: 
DOR, PFS, OS

ORR: p-value <0.001
 D + T: 47% (95% CI 35, 59)
 Chemo: 11% (95% CI 3, 25)

Median DOR: 
 D + T: 20.3 months (95% CI 

12.0, NE)
 Chemo: NE (95% CI 6.6, NE)

Median PFS: HR 0.31 (95% CI 0.17, 
0.53), p value <0.001

 D + T: 20.1 months
 Chemo: 7.4 months 

Study CDRB436G2201 was an international, open-label, randomized (2:1) trial of dabrafenib and trametinib 
combination therapy vs. standard of care chemotherapy (carboplatin and vincristine) in 110 pediatric patients with 
low-grade glioma with BRAF V600 mutation.  All patients were chemotherapy-naïve and had measurable disease. 
Patients either had prior surgery and subsequently progressed, or were non-surgical candidates and investigators 
determined they needed to begin systemic treatment because of risk of neurological impairment with progression. 
Eligibility was based on locally-assessed histology and BRAF V600 mutational status; however, all patients were 
required to have available tumor samples for central confirmation of BRAF V600 mutation.

Patients randomized to the experimental arm received age- and weight-based dosing of dabrafenib in combination 
with trametinib (n=73); patients on the standard of care chemotherapy arm received carboplatin and vincristine 
with standard dosing (n=37). Patients randomized to the standard of care arm were allowed to crossover after 
centrally confirmed disease progression. Tumor assessments included brain MRI every 8 weeks during the first 
year and every 16 weeks thereafter until disease progression or patients were no longer receiving clinical benefit as 
determined by the investigator, death or unacceptable toxicity.

In the LGG cohort, demographics were generally similar between arms; 95% had BRAF V600E mutations. Of the 
73 patients in the experimental arm, there were 2 complete responses and 32 partial responses [ORR 47% (95% CI 
35, 59), p-value <0.001 (computed from chi-square test [Mantel-Haenszel] at a one-sided 2.5% level of 
significance)]. Of the 37 patients in the control arm, there was 1 complete response and 3 partial responses [ORR 
11% (95% CI 3, 25)]. After a median duration of follow-up of 18.9 months, median DOR was 20.3 months in the 
experimental arm (95% CI 12.0, NE) and was not evaluable in the control arm due to the low number of 
responders (95% CI 6.6, NE). Median PFS was longer in the experimental arm (20.1 months) compared to the 
control arm (7.4 months) with HR 0.31 (95% CI 0.17, 0.53), p-value <0.001 (computed from log-rank test at an 
overall one-sided 2.5% level of significance).

b.    Include any additional relevant information. Consider the following in your response:

 Explain whether the data provided should be considered preliminary clinical evidence of a substantial 
improvement over available therapies. In all cases, actual results, in addition to reported significance 
levels, should be shown.  Describe any identified deficiencies in the trial that decrease its persuasiveness.

 Identify any other factors regarding the clinical development program that were taken into consideration 
when evaluating the preliminary clinical evidence, such as trial conduct, troublesome and advantageous 
aspects of the design, missing data, any relevant nonclinical data, etc.
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 Safety data: Provide a brief explanation of the drug’s safety profile, elaborating if it affects the Division’s 
recommendation.

The Division concludes that the data provided represent preliminary clinical evidence of a substantial 
improvement over available therapies. 

The safety data appears consistent with current product labeling which includes clinical trial data from over 
1000 patients who received the combination therapy of dabrafenib and trametinib. The sponsor did not 
identify any new safety signals in this population of patients with pediatric low grade glioma. 

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

Provide brief summary of rationale for granting: 

The data provided indicate that pediatric patients with low-grade glioma with BRAF V600E mutation have 
durable objective responses to dabrafenib and trametinib with prolonged progression-free survival when 
compared to patients treated with standard of care chemotherapy. Pediatric patients with low grade glioma have 
no approved treatment options. The current standard of care consists of surgery and cytotoxic chemotherapy; 
chemotherapeutic regimens are associated with variable response rates in this disease and can be associated with 
substantial toxicities, which are a particular concern in the setting of young patients with relatively long survival.

In the context of a plausible biologic rationale and relevant mechanism of action, the observed statistically robust 
improvement in ORR compared to standard cytotoxic chemotherapy supported by durability of responses and 
improved PFS represents a substantial improvement in a clinically significant endpoint over available therapies. 

Note, if the substantial improvement is not obvious, or is based on surrogate/pharmacodynamic endpoint data rather than 
clinical data, explain further.

            DENY: 

Provide brief summary of rationale for denial: N/A

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

a. If recommendation is to grant the request, explain next steps and how the Division would advise the sponsor (for 
example, plans for phase 3, considerations for manufacturing and companion diagnostics, considerations for 
accelerated approval, recommending expanded access program):  

DO2 is committed to working closely with the sponsor on the as development progresses. A pre-sNDA meeting to 
discuss a planned sNDA for the indication proposed for Breakthrough Designation will be held on March 16, 
2022. Ongoing discussions will include issues related to dose optimization and companion diagnostic 
development. 

b. If recommendation is to deny the request and the treatment looks promising, explain how the Division would 
advise the sponsor regarding subsequent development, including what would be needed for the Division to 
reconsider a breakthrough therapy designation:

N/A
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14. List references, if any: See Endnotes

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

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}

Revised 10/13/20 /M. Raggio
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PREA REQUIREMENTS 
 
20. Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for 

new active ingredients, 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 (PSP) within 60 days of 
an End of Phase (EOP2) meeting. In the absence of an End-of-Phase 2 meeting, refer to 
the draft guidance below.  The PSP 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 PSP should be submitted in PDF and Word format.  
 
For additional guidance on the timing, content, and submission of the PSP, including a 
PSP 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/Guid
ances/UCM360507.pdf.  In addition, you may contact the Division of Pediatric and 
Maternal Health at 301-796-2200 or email pdit@fda.hhs.gov.  For further guidance on 
pediatric product development, please refer to: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm04
9867.htm. 
 
GSK’s emailed response of 2/26/15:  GSK acknowledged FDA's response.  There was 
no discussion during the meeting. 
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PRESCRIBING INFORMATION 
 

21. 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.  
As you develop your proposed PI, we encourage you to review the labeling review 
resources on the PLR Requirements for Prescribing Information website including: 

 
 The Final Rule (Physician Labeling Rule) on the content and format of the PI for 

human drug and biological products  
 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 

42 important format items from labeling regulations and guidances. 
 

Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance 
with the format items in regulations and guidances. 
 
GSK’s emailed response of 2/26/15:  GSK acknowledged FDA's response.  There was 
no discussion during the meeting. 

 
DATA STANDARDS FOR STUDIES 
 
22. CDER strongly encourages IND sponsors to consider the implementation and use of data 

standards for the submission of applications for investigational new drugs and product 
registration.  Such implementation 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. CDER has produced a web page that 
provides specifications for sponsors regarding implementation and submission of clinical 
and nonclinical study data in a standardized format.  This web page will be updated 
regularly to reflect CDER's growing experience in order to meet the needs of its 
reviewers.  The web page may be found at: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirement
s/ElectronicSubmissions/ucm248635.htm. 

 
GSK’s emailed response of 2/26/15:  GSK acknowledged FDA's response.  There was 
no discussion during the meeting. 
 
 

LABORATORY TEST UNITS FOR CLINICAL TRIALS 
 

23. 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 
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solicitation of input from the review divisions should occur as early as possible in the 
development process. For more information, please see CDER/CBER Position on Use of 
SI Units for Lab Tests 
(http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/default.htm ).  

 
GSK’s emailed response of 2/26/15:  GSK acknowledged FDA's response.  There was 
no discussion during the meeting. 

 
 
3.0 ATTACHMENTS AND HANDOUTS 
 
 OHOP’s End-of-Phase 2 General Advice for Planned Marketing Applications 
 Additional DOP2 CDISC Guidance 
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OHOP’s End-of-Phase 2  
General Advice for Planned Marketing Applications 

 
NDA and BLA applications must comply with all applicable statutes and regulations (e.g. 21 CFR 314, 
21 CFR Part 201, and 21 CFR Parts 600 and 601).  In addition, FDA has published many guidance 
documents (available at www.fda.gov/RegulatoryInformation/Guidances/default.htm) that contain 
important information necessary for preparing a complete, quality application. 
 
FDA’s methodology and submission structure for regulatory applications supports research study 
design, as indicated in the Guidance to Industry, Providing Regulatory Submissions in Electronic 
Format - Human Pharmaceutical Product Applications and Related Submissions Using the eCTD 
Specifications and the Study Data Specifications. Our methodology and submission structure also 
supports integrating study data collection for Safety and Efficacy study submission. Each study should 
be complete and evaluated on its own merits. The sponsor/applicant should maintain study data 
independently in the SEND datasets for non-clinical tabulations, SDTM datasets for clinical tabulations, 
and ADaM datasets for analyses tabulations. (See SEND, SDTM and ADaM as referenced in Study Data 
Specifications). Study analyses datasets should be traceable to the tabulations datasets. 
 
The PDUFA REAUTHORIZATION PERFORMANCE GOALS AND PROCEDURES FISCAL YEARS 
2013 THROUGH 2017 guidance provides specific requirements for electronic submissions and 
standardization of electronic drug application data. Sponsors/Applicants should design and implement 
data standardization in all research protocols to be included in regulatory submissions, as required, based 
on the timing for implementation of the research. The non-clinical and clinical research study designs 
should include concise and complete explanation for implementation of data standardization in the data 
collection section of the protocol. The sponsor/applicant should use the Clinical Data Interchange 
Standards Consortium (CDISC) Technical Road Map to design end-to-end harmonized data 
standardization, including the Clinical Data Acquisition Standards Harmonization (CDASH) standard for 
design and implementation of data collection instruments. 
 
The Study Data Specifications provide the current specifications for submissions. The specifications 
provide the most conducive data content definition and structure for the review team. The review team 
assigned to the submission determines the acceptability. Therefore, you are encouraged to follow this 
best practice noted in the Study Data Specifications, “prior to submission, sponsors should discuss with 
the review division the datasets that should be provided, the data elements that should be included in 
each dataset and the organization of the data within the file”.  
 
In addition, please reference the CDER Common Data Standards Issues Document for further 
information on data standardization in submissions. The purpose of the document is to highlight 
important aspects of CDISC and STDM datasets that should be addressed by the Sponsor/Applicant 
regarding submission of CDISC data in support of an application for registration.  
 
Additional Links: 
 
Electronic Regulatory Submissions and Review Helpful Links 
Electronic Common Technical Document (eCTD)  
 
Based on our experience with marketing applications, the following tables focus on specific areas of 
an application and are intended to help you plan and prepare for submitting a quality application.  
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the variable name and lists the data sets that contain the specific item)  
k) documentation of programs 

7) Clinical study report(s) for all trials (should follow the ICH E3 Structure and Content of Clinical 
Study Reports guidance 
(www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM129456.pdf). 

8) Pediatric Studies: 
      All applications for new active ingredients, new dosage forms, new indications, new routes of 

administration, and new dosing regimens are required to contain an assessment of the safety and 
effectiveness of the product in pediatric patients unless this requirement is exempt (i.e. orphan 
designation), waived or deferred.  The Food and Drug Administration Safety and Innovation Act of 
2012 changes the timeline for submission of a PREA Pediatric Study Plan and includes a timeline 
for the implementation of these changes. You should review this law and assess if your application 
will be affected by these changes.  If you have any questions, please email the FDA Pediatric Team 
at Pedsdrugs@fda.hhs.gov.  You may also refer to the following FDA website:  
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.htm 

 

9) Quantitative Safety Analysis Plan (QSAP): 

The QSAP should state the adverse events of special interest (AESI), the data to be collected to 
characterize AESIs, and quantitative methods for analysis, summary and data presentation. The 
QSAP provides the framework to ensure that the necessary data to understand the premarketing 
safety profile are obtained, analyzed and presented appropriately. When unanticipated safety issues 
are identified the QSAP may be amended. At a minimum the Safety Analysis Plan should address 
the following components:  
a) Study design considerations (See: FDA Guidance to Industry: Premarketing Risk Assessment, 

(www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm07
2002.pdf). 

b) Safety endpoints for Adverse Events of Special Interest (AERI)  
c) Definition of Treatment Emergent Adverse Event (TEAE)  
d) Expert adjudication process (Expert Clinical Committee Charter or Independent Radiology 

Review Charter))  
e) Data/Safety Monitoring Committee (DSMC): (Attach Charter to QSAP) 
f) Analytical methods (e.g., data pooling or evidence synthesis): statistical principles and sensitivity 

analyses considered.  

10)  Integrated summaries of safety and effectiveness (ISS/ISE) as required by 21 CFR 314.50 and in 
conformance with the following guidance documents:  
a) Integrated Summaries of Effectiveness and Safety: Location Within the Common Technical 

Document 
(www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM1
36174.pdf) 

b) Cancer Drug and Biological Products-Clinical Data in Marketing Applications 
(www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm07
1323.pdf) 

11) Perform the following Standard MedDRA Queries (SMQs) on the ISS adverse event data and 
include the results in your ISS report.  Also, provide any additional SMQ that may be useful based 
on your assessment of the safety database. Be sure the version of the SMQ that is used corresponds 
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experienced. 

19) Provide complete case report forms (CRFs) for all patients with serious adverse events, in addition to 
deaths and discontinuations due to adverse events. You should be prepared to supply any additional 
CRFs with a rapid turnaround upon request.  

20) Provide reports for any autopsies conducted on study. 

21) For patients listed as discontinued to due “investigator decision,” “sponsor request,” “withdrew 
consent,” or “other,” the verbatim reason for discontinuation (as written in the CRF) should be 
reviewed to ensure that patients did not dropout because of drug-related reasons (lack of efficacy or 
adverse effects).  If discrepancies are found between listed and verbatim reasons for dropout, the 
appropriate reason for discontinuation should be listed and patient disposition should be re-tabulated. 
In addition, the verbatim description from the CRF should be included as a variable in the adverse 
event data set. 

22)  Regulations require that the safety and effectiveness data be presented for subgroups including “by 
gender, age, and racial subgroups”. Therefore, as you are gathering your data and compiling your 
application, we request that you include this data and pertinent analysis 

23)  The clinical information contained in the NDA/BLA will be reviewed utilizing the CDER Clinical 
Review Template.  Details of the template may be found in the Manual of Policies and Procedures 
(MAPP) 6010.3 
(www.fda.gov/downloads/AboutFDA/ReportsManualsForms/StaffPoliciesandProcedures/ucm08012
1.pdf).   To facilitate the review, we request you provide analyses and discussion, where applicable, 
that will address the items in the template, including: 
a) Other Relevant Background Information – important regulatory actions in other countries or 

important information contained in foreign labeling. 
b) Exposure-Response Relationships – important exposure-response assessments. 
c) Less common adverse events (between 0.1% and 1%). 
d) Laboratory Analyses focused on measures of central tendency. Also provide the normal ranges 

for the laboratory values. 
e) Laboratory Analyses focused on outliers or shifts from normal to abnormal.  Also provide the 

criteria used to identify outliers. 
f) Marked outliers and dropouts for laboratory abnormalities. 
g) Analysis of vital signs focused on measures of central tendencies. 
h) Analysis of vital signs focused on outliers or shifts from normal to abnormal.  
i) Marked outliers for vital signs and dropouts for vital sign abnormalities. 
j) A comprehensive listing of patients with potentially clinically significant laboratory or vital sign 

abnormalities should be provided.  Also, a listing should be provided of patients reporting 
adverse events involving abnormalities of laboratory values or vital signs, either in the 
“investigations” SOC or in a SOC pertaining to the specific abnormality.  For example, all AEs 
coded as “hyperglycemia” (SOC metabolic) and “low blood glucose” (SOC investigations) 
should be tabulated. Analyses of laboratory values should include assessments of changes from 
baseline to worst value, not simply the last value. 

k) Overview of ECG testing in the development program, including a brief review of the 
nonclinical results. 

l) Standard analyses and explorations of ECG data. 
m) Overdose experience. 
n) Analysis and summary of the reasons and patterns of discontinuation of the study drug. Identify 
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Implementation of Section 126 of the Food and Drug Administration Modernization Act of 1997 – 
Elimination of Certain Labeling Requirements]. The same applies to PPI and MG. 

32) Refer to 
www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/LawsActsandRules/ucm084159.ht
m for fictitious examples of labeling in the new format. 

33) Refer to the Institute of Safe Medication Practices’ website 
(http://www.ismp.org/Tools/abbreviationslist.pdf) for a list of error-prone abbreviations, symbols, 
and dose designations. 
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--EVALID – The Evaluator Specified variable is used in conjunction with TREVAL to provide an additional level of detail. 
When multiple assessors play the role identified in TREVAL, values of TREVALID will attribute a row of data to a 
particular assessor. For example TREVAL=”INDEPENDENT ASSESSOR” and TREVALID=”RADIOLOGIST 1”. The --
EVALID variable is not subject to Controlled Terminology. When --EVALID is populated --EVAL must also be populated.     
 
References: 
(1) E.A. Eisenhauera,*, P. Therasseb, et al. New response evaluation criteria in solid tumours: Revised RECIST guideline (version 1.1)  
EUROPEAN JOURNAL OF CANCER 45 (2009) 228–247     
(2) RECIST Criteria - http://www.eortc.be/recist/  
(3) Bruce D. Cheson, Beate Pfistner, et al. Revised Response Criteria for Malignant Lymphoma  Journal of Clinical Oncology. Vol 25 
Number 5 Feb 10 2007   
(4) DR Macdonald, TL Cascino, et al.  Response criteria for phase II studies of supratentorial malignant glioma  Journal of Clinical 
Oncology, Vol 8, 1277-1280 
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Note: The sponsor should not derive results for any test indicated in the list above (e.g. “Percent Change From Nadir”) if the result was not collected. Tests 
would be included in the domain only if those data points have been collected on a CRF or have been supplied by an external assessor as part of an 
electronic data transfer. It is not intended that the sponsor would create derived records to supply those values.   
 

3. The Acceptance Flag variable (TRACPTFL) identifies those records that have been determined to be the accepted assessments/measurements by an 
independent assessor. This flag should not be used by a sponsor for any other data censoring purpose. This would be used in cases where multiple 
assessors (e.g. RADIOLOGIST 1 & RADIOLOGIST 2) provide assessments or evaluations at the same timepoint or an overall evaluation.  

 
4. The Evaluator Specified variable (TREVALID) is used in conjunction with TREVAL to provide additional detail and allows for values that might deviate from the 

controlled terminology expected in the TREVAL variable. For example TREVAL=”INDEPENDENT ASSESSOR” and TREVALID=”RADIOLOGIST 1”. The 
TREVALID variable is not subject to Controlled Terminology. TREVAL must also be populated when TREVALID is populated.                

 

MNAX3SP Minor Axis 3D 
MNAXSP Minor Axis 
MXSUVSSP Maximum SUV (1 cm Spot) 
MXSUVVSP Maximum SUV (Single Voxel) 
PCCHBL Percent Change From Baseline 
PCCHNAD Percent Change From Nadir 
PREVIR Lesion Previously Irradiated 
PREVIRP Lesion Progressing Since Irradiated 
PRODUCT Product 
RADDESP Radio Density 
SAXIS Short Axis 
SUMAREA Sum of Area 
SUMAXTHK Sum of Axial Thickness 
SUMLDIAM Sum of Longest Diameter 
SUMLPERP Sum of Longest Perpendicular 
SUMPDIAM Sum of the product of the diameters 
SUMPROD Sum of Product 
SUMVOL Sum of Volume 
VOLPETSP Total Tumor Volume 
VOLUME Volume 
XPRO3SP Cross Product 3D 
XPRODSP Cross Product 
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1.1.3. ASSUMPTIONS FOR THE TUMOR RESPONSE DOMAIN MODEL 
 
RS Definition: The RS domain represents the response evaluation determined from the data in TR. Data from other sources (in other SDTM domains) might also 
be used in an assessment of response for example, MacDonald Response Criteria includes a neurological aspect.   
 
1. The RSLINKID variable is used for values that support a relrec dataset to dataset relationship. RSLINKID would be required when a response evaluation 

relates back to an individual tumor.   
 
2. RSTESTCD / RSTEST values for this domain(this is for illustration purposes these values will be published as Controlled Terminology): 

     
RSTESTCD RSTEST Definition
TRGRESP Target Response  
NTRGRESP Non-target Response  
OVRLRESP Overall Response  
BESTRESP Best Response  
LESNRESP Lesion Response  
SYMPTPD Symptomatic Deterioration  

 
 

3. When an evaluation of Symptomatic Deterioration is recorded (which is symptomatic of progressive Disease) and additional description of the clinical 
symptoms is collected then that information would be recorded in the following Supplemental Qualifier: 

 
QNAM QLABEL Definition
CLSYMP Clinical Symptoms of PD Textual description of clinical symptoms that led to the evaluation of Symptomatic deterioration 

 
4. TS – TSPARM/TSVAL needed to represent the Response Criteria used in the clinical trial.  

 
5. The Evaluator Specified variable (RSEVALID) is used in conjunction with RSEVAL to provide additional detail and allows for values that might deviate from 

the controlled terminology expected in the RSEVAL variable. For example RSEVAL=”INDEPENDENT ASSESSOR” and RSEVALID=”RADIOLOGIST 1”. The 
RSEVALID variable is not subject to Controlled Terminology. RSEVAL must also be populated when RSEVALID is populated. 
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