
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
  

125514Orig1s024 
 
 

STATISTICAL REVIEW(S) 
 





2

Table of Contents
1 EXECUTIVE SUMMARY....................................................................................................................5

2 INTRODUCTION ..................................................................................................................................6

2.1 OVERVIEW ........................................................................................................................................6
2.1.1 Class and Indication.................................................................................................................6
2.1.2 Regulatory History ...................................................................................................................7
2.1.3 Trial Reviewed..........................................................................................................................8

2.2 DATA SOURCES .................................................................................................................................9

3 STATISTICAL EVALUATION OF TRIAL PN059...........................................................................9

3.1 DATA AND ANALYSIS QUALITY ........................................................................................................9
3.2 EVALUATION OF EFFICACY ...............................................................................................................9

3.2.1 Objective...................................................................................................................................9
3.2.2 Trial Design..............................................................................................................................9
3.2.3 Efficacy Measures ..................................................................................................................11
3.2.4 Sample Size Considerations ...................................................................................................11
3.2.5 Interim Analysis......................................................................................................................12
3.2.6 Statistical Methodologies .......................................................................................................12
3.2.7 Applicant’s Results and FDA Statistical Reviewer’s Findings/Comments ............................13

3.3 EVALUATION OF SAFETY.................................................................................................................16
3.4 BENEFIT/RISK RATIO ......................................................................................................................16

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS................................................................17

4.1 GENDER, RACE, AGE, AND REGION.................................................................................................17
4.2 BASELINE DISEASE CHARACTERISTICS ...........................................................................................18

5 SUMMARY AND CONCLUSIONS...................................................................................................19

5.1 STATISTICAL ISSUES........................................................................................................................19
5.2 COLLECTIVE EVIDENCE...................................................................................................................19
5.3 CONCLUSIONS AND RECOMMENDATIONS........................................................................................20
5.4 LABELING RECOMMENDATION ........................................................................................................20

Reference ID: 4145616



3

LIST OF TABLES 

Table 1 Approval History for Pembrolizumab.................................................................................................7
Table 2 Patient Disposition ............................................................................................................................13
Table 3 Baseline Demographics Characteristics ............................................................................................13
Table 4 Baseline Disease Characteristics .......................................................................................................14
Table 5 BICR ORR Results by Different Clinical Cut-off Dates and Populations........................................15
Table 6 BICR DoR Analyses .........................................................................................................................15
Table 7 Discordance in the DoR Results between Applicant and FDA.........................................................16
Table 8 FDA’s BICR DoR Analyses..............................................................................................................16
Table 9 ORR Subgroup Analyses by Baseline Characteristics ......................................................................17
Table 10 DoR Subgroup Analyses for Responders in the AT........................................................................17
Table 11 DoR Subgroup Analyses for Responders in the PDL1+ Exclude MSIH........................................18
Table 12 ORR Subgroup Analyses by Baseline Characteristics ....................................................................18
Table 13 DoR Subgroup Analyses for Responders in the AT§ ......................................................................18
Table 14 DoR Subgroup Analyses for Responders in the PDL1+ Exclude MSIH........................................19

Reference ID: 4145616



4

LIST OF FIGURES 

Figure 1 Cohort 1- 3L+ Monotherapy Schema ..............................................................................................10

Reference ID: 4145616







7

Table 1 Approval History for Pembrolizumab
Approval Date: Type Indication

09/04/14: AA Unresectable/metastatic melanoma and disease progression following 
ipilimumab and, if BRAF V600 mutation +, a BRAF inhibitor.

10/02/15: AA Metastatic, PD-L1 positive ( ), NSCLC with disease 
progression on or after platinum-containing chemotherapy.

12/18/15: RA Unresectable/metastatic melanoma and disease progression following 
ipilimumab and, if BRAF V600 mutation +, a BRAF inhibitor.

12/18/15: RA 1st line indication: unresectable/metastatic melanoma

08/05/16: AA Recurrent or metastatic SCCHN with disease progression on or after platinum

10/24/16: RA Metastatic non-small cell lung cancer (NSCLC) whose tumors express PD-L1 
[Tumor Proportion Score (TPS) ≥ 1%] as determined by an FDA-approved test, 
with disease progression on or after platinum-containing chemotherapy

10/24/16: RA First-line treatment of metastatic NSCLC whose tumors have high PD-L1 
expression [Tumor Proportion Score (TPS) ≥50%)], with no EGFR or ALK 
genomic tumor aberrations.

03/14/17: AA Refractory classical Hodgkin Lymphoma, who have relapsed after ≥ 3 prior lines 
of therapy

05/10/17: AA First-line treatment of patients with metastatic non-squamous NSCLC 
combination of pembrolizumab with pemetrexed and carboplatin

05/18/17: AA Locally advanced/metastatic urothelial ca not eligible for cisplatin-containing 
chemo

05/18/17: RA Locally advanced/metastatic urothelial ca who have disease progression on or 
after platinum-containing chemo or < 12 m of neoadjuvant or adjuvant  platinum 
therapy

05/23/17: AA Advanced MSI-H/ dMMR solid tumors following prior treatment and no 
alternative Therapy options or with MSI-H/ dMMR mCRC following treatment 
with fluoropyrimidine, oxaliplatin, and irinotecan.

AA= accelerated approval; RA= regular approval. 

2.1.2 Regulatory History 

Pembrolizumab was studied under IND 123,482, which was initially submitted on 
11/21/2014, entitled “A Phase II Clinical Trial of Pembrolizumab as Monotherapy and in 
Combination with Cisplatin+5-Fluorouracil in Patients with Recurrent or Metastatic 
Gastric or Gastroesophageal Junction Adenocarcinoma (KEYNOTE-059)”. Statistical 
related key regulatory histories for PN059 trial were:

 Under Amendment 03 dated on 04/10/2014: The applicant proposed to remove the 
MDSC biomarker and ePRO endpoint procedures and reduced the sample size for 
Cohorts 2 and 3.  
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. These changes were 
indeed added to Amendment 04 (dated on 6/4/2015).

 FDA’s WRO to End of phase I meeting package dated on 3/27/2015: FDA agreed 
that KN061 could serve as the confirmatory trial for a potential accelerated approval 
based on KN059. 

 On 4/27/2015: The applicant requested Orphan Drug Designation for pembrolizumab 
for gastric and gastro-esophageal junction adenocarcinoma. FDA granted orphan drug 
designation for treatment of “gastric cancer, including gastroesophageal junction 
adenocarcinoma” on 6/16/2015.

 On 8/28/2015: FDA granted agreement with the Agreed Pediatric Study Plan for 
gastric cancer.

 Under Amendment 07 dated on 11/04/2015: According to the outcome of the interim 
analysis of Cohort 1, the applicant increased the sample size in Cohort 1, modified 
primary efficacy objective for Cohort 1 to indicate that estimation will be utilized, 
removed the statistical hypothesis for primary endpoint, and changed patient 
inclusion/exclusion criteria to ensure entry of patients with the ability to participate 
for the full duration of the trial.  The protocol stated that the success of the trial was 
determined by clinically meaningful ORR and durability of the response. 

 Pre-sBLA package submitted on 12/20/16: FDA requested a sensitivity analysis based 
on the first 180 patients enrolled and the first 210 patients enrolled compared with the 
overall patient population and at least 6 months of follow-up time for patients with 
confirmed responses on 1/28/2017. In the meeting minutes, FDA stated that a sBLA 
based on a data cutoff of 1/26/2016 would be acceptable, and that updated efficacy 
data would need to be provided during review.

 On 3/8/2017: The applicant proposed submitting an efficacy update based on a data 
cutoff from 4/21/2017, with submission to occur within 3 months of sBLA 
submission.

2.1.3 Trial Reviewed

Pembrolizumab 200 mg/kg Q3W was evaluated the efficacy and safety in trial PN059, a 
single arm Phase II study, for patients with recurrent or metastatic gastric or 
gastroesophageal junction adenocarcinoma. Patients were to be enrolled across the 
following 3 cohorts:

• Cohort 1: Patients who have progressed on at least 2 prior systemic treatments 
for advanced disease (3L+ patients); this cohort received pembrolizumab as 
monotherapy.
• Cohort 2: Patients who have not previously received systemic therapy for 
advanced disease (1L patients); this cohort received pembrolizumab in 
combination with cisplatin and 5-FU or capecitabine (for patients enrolled at sites 
in Japan).
• Cohort 3: Patients with PD-L1 positive tumors who have not previously 
received systemic therapy for advanced disease (1L patients); this cohort received 
pembrolizumab as monotherapy.

Reference ID: 4145616
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To address the patient population with unmet medical need, on the cover letter dated on 
3/22/2017, the applicant stated that data from Cohort 1 of KN-059 would be used to 
support this sBLA application. Cohort 1 enrolled 259 patients, irrespective of PD-L1 
status, who received at least two prior therapies for advanced disease (3L+) to receive 
pembrolizumab as a single agent. PN059 was conducted at 52 centers within 16 countries 
from 2/3/2015. The clinical data cut-off date for the original efficacy analysis is 
1/26/2017. The updated clinical data cut-off date is 4/21/2017.

The primary endpoint was overall response rate (ORR) per blinded independent central 
review (BIRC) according to the RECIST 1.1 in all comer and PD-L1 positive patients. 
The major secondary endpoints include duration of response (DoR).

Reviewer’s Comments:
1. This review is limited to PN059 Cohort 1 population.
2. ORR and DoR analyses are discussed in the respective sections.

2.2 Data Sources 

The electronic submission including Protocols, Statistical Analysis Plan (SAP), CSR, and 
analysis data for the original NDA submission and updated efficacy analysis results 
amendment are located in the following network paths:
 Original submission: 

\\cdsesub1\evsprod\bla125514\0361\m5\datasets\p059v01mk3475\ 
 Updated efficacy analysis results: 

\\cdsesub1\evsprod\bla125514\0412\m5\datasets\p059v01mk3475\ 

3 STATISTICAL EVALUATION OF Trial PN059 

Part of the text, tables and figures presented in this section are adapted from the 
Applicant’s CSR or Response to FDA’s IR. 

3.1 Data and Analysis Quality

The data quality for this submission was acceptable. This reviewer was able to duplicate 
the analysis variable derivation and summary statistics. 

3.2 Evaluation of Efficacy

3.2.1 Objective 

The primary objective of PN059 in Cohort 1 was to evaluate the ORR results in the all 
comer and in PD-L1 patients. 

3.2.2 Trial Design 
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PN-059 (Cohort 1) is a multicenter, non-randomized, non-comparative trial of 
pembrolizumab as a single agent in patients with recurrent locally advanced or metastatic 
gastric or gastro-esophageal junction adenocarcinoma with disease progression on or 
after two or more prior lines of therapy including fluoropyrimidine- and platinum-
containing chemotherapy and if appropriate, HER2/neu targeted therapy whose tumors 
are MSI-H or PD-L1 positive. Figure 1 presents the trial schema for Cohort 1.

Figure 1 Cohort 1- 3L+ Monotherapy Schema

Source: CSR Figure 9.3

Trial treatment was continued until PD by irRECIST, unacceptable AE(s), intercurrent 
illness that prevented further administration of treatment, investigator’s decision to 
withdraw the patient, patient withdrawal of consent, pregnancy (female patients only), 
noncompliance with trial treatment or procedure requirements, completion of 35 
administrations (approximately 2 years) of trial treatment, or administrative reasons 
requiring the cessation of treatment. Patients who attained an investigator-confirmed 
complete response (CR) were able to consider stopping trial treatment after receiving at 
least 8 administrations of pembrolizumab, and after receiving at least 2 treatments of 
pembrolizumab beyond the date when the initial CR was declared. Patients who 
discontinued after completing 35 administrations of trial treatment for reasons other than 
disease progression or intolerability or who discontinued after attaining a CR were 
eligible for up to 1 year of retreatment after they experienced radiographic disease 
progression. After the end of treatment, each patient was followed for 30 days for AE 
monitoring. Patients who discontinued treatment for reasons other than disease 
progression had post-treatment follow-up for disease status until disease progression, 
initiation of a new anti-cancer treatment, withdrawal of consent, or becoming lost to 
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follow-up. All patients were followed up by telephone contact for OS until death, 
withdrawal of consent, or the end of the trial, whichever came first.

Approximately 210 patients with at least 120 PD-L1 positive patients were planned to 
receive pembrolizumab in order to estimate ORR results per RECIST 1.1 assess by BIRC. 

The major inclusion criteria for patients in Cohort 1 were:
 Received, and progressed on, at least 2 prior chemotherapy regimens. For the purpose 

of this trial, perioperative, neoadjuvant, adjuvant chemotherapy regimens did not 
count as a prior regimens, unless the patient progressed while receiving adjuvant 
therapy or within 6 months of receiving adjuvant treatment. The date of progression 
and how progression was determined must have been known with documentation 
available confirming progression on or after treatment. Previous therapy regimens 
must have included a fluoropyrimidine and platinum doublet (as part of either a line 
of therapy or adjuvant therapy).

 HER2/neu negative, or, if HER2 positive, previously received therapy with 
trastuzumab. 

Amendment 07 was implemented to exclude patients if they had weight loss >10% over 2 
months prior to the first dose of trial treatment or if they had clinical evidence of ascites 
by physical examination.

Reviewer’s Comments:
3. Patient enrollment criteria for PD-L1 status were changed during the enrollment. 

a. Enrollment began with all comers (regardless of PD-L1 status). As of 
7/23/15, 42 all comer patient were enrolled.

b. From 7/23/2015 to 10/19/2015 (determined interim analysis results), only 
33 PD-L1 positive patients were enrolled.

c. The enrollment of PD-L1 negative patients were resumed after 
10/19/2015.

3.2.3 Efficacy Measures 

ORR was defined as the percentage of patients with a confirmed CR or partial response 
(PR) documented by the BICR as per RECIST v1.1. The final ORR analysis was planned 
to be performed when at least 135 patients have received treatments for 6 months or 
discounted from the trial due to progressive disease (PD).

DoR was defined as the time from first documented evidence of CR or PR until first 
documented PD by the BICR as per RECIST v1.1 or death due to any cause. 

3.2.4 Sample Size Considerations

The original plan for cohort 1 was to enroll 115 to 180 patients, depending on the results 
of a futility analysis for PDL1- negative patients  at the time of an interim analysis [after 
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ORR data from approximately 25 PD-L1-negative patients (~40 all-comers) were 
available]. Futility in the PD-L1 negative population was to be considered if the upper 
bound of the 95% confidence interval (CI) was less than 20% (consisting of 1 or fewer 
responses out of 25 patients). Enrollment was intended to stop after enrollment of at least 
90 PD-L1-positive patients. With 90 PD-L1 positive patients, if there are no less than 16 
responders observed, the lower bound of the 95% CI for ORR will be above 10% (with 
an estimated historical response rate of 5 to 10%).

According to the outcome of the interim analysis of Cohort 1, the applicant increased the 
sample size to 210 in order to have at least 120 PD-L1 positive patients in Cohort 1. The 
statistical hypothesis for primary endpoint was removed from protocol under Amendment 
7. Since there is no formal testing planned in the trial, no multiplicity adjustment will be 
applied.

3.2.5 Interim Analysis

An interim analysis (IA) for futility purpose on ORR according to RECIST 1.1 per local 
investigator assessments in approximately 25 PD-L1 negative patients was planned when 
all the response assessment results were available for the first 40 all-comers patients.  For 
the PD-L1 negative patients, the futility criterion would be met if the upper bound of the 
95% CI of ORR was less than 20%. If no responder was observed, enrollment of PD-L1 
negative patients in Cohort 1 would not resume. Otherwise, if 1 or more responders were 
observed among the 25 PD-L1 negative patients, the enrollment of the PD-L1 negative 
patients would be re-opened. 

3.2.6 Statistical Methodologies 

As Treated population (AT) included all patients who received at least one dose of trial 
treatment. This is the protocol pre-specified primary analysis population for efficacy 
analysis.

Reviewer’s Comments:
4. Pembrolizumab already has a tissue agnostic indication for patients with MSI-H 

solid tumors (including MSI-H). To ensure that the efficacy results were not 
driven by responses occurring in patients with MSI-H, FDA also conducted 
statistical analysis on PD-L1 positive patients with MSS tumor status or no 
determination of MSI or dMMR status (PDL1+ Exclude MSIH). 

5. Analyses based on different clinical data cut-off and trial populations are 
discussed in the relevant sections.

Efficacy Analysis Method for ORR 

The point estimate and 95% CI will be provided using exact binomial method. Patients 
without ORR data would be counted as non-responder. Treatment would be considered 
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clinical relevant if the observed lower bounds of the 95% CIs of ORR exceeded 10% and 
durability of the response.

Efficacy Analysis Method for DoR 

Among the responders, the median DoR with corresponding 95% CI were estimated 
using the Kaplan Maier (K-M) method.

3.2.7 Applicant’s Results and FDA Statistical Reviewer’s Findings/Comments 

3.2.7.1 Patient Population and Disposition 

Table 2 presents the patient disposition in the AT and PDL1+ Exclude MSIH populations.

Table 2 Patient Disposition 
Pembrolizumab 200mg Q3W

AT
(N=259)

PDL1+ Exclude MSIH
(N=143)

Discontinued, n (%) 188 (73) 105 (73)
Adverse Event, n (%) 12 (5) 7 (5)
Clinical Progression, n (%) 4 (2) 3 (2)
Death, n (%) 153 (59) 85 (59)
Physician Decision, n (%) 3 (1) 1 (<1)
Progressive Disease, n (%) 1 (<1) 1 (<1)
Withdrawal By patients, n (%) 14 (5) 9 (6)

Ongoing, n %) 71 (27) 38 (27)
Clinical Cut-off: 1/16/2017

Reviewer’s Comments:
6. The majority of the discontinuations were associated with death, adverse events, 

and patients’ withdrawal.  
7. The discontinuation distributions were similar between two analysis populations. 

3.2.7.2 Baseline Characteristics 

Table 3 presents the patient baseline demographic characteristics.

Table 3 Baseline Demographics Characteristics 
Pembrolizumab 200 mg Q3W

AT
(N=259)

PDL1+ Exclude MSIH
(N=143)

Age      Median (min, max) 62 (24, 89) 64 (24, 83)
             Mean (SD) 61.0 (11.4) 61.8 (11.0)
             <65, n (%) 148 (57) 76 (53)
Male, n (%) 198 (76) 110 (77)
Race     Asian, n (%) 41 (16) 16 (11)
             White, n (%) 200 (77) 117 (82)
 United States, n (%) 124 (48) 77 (54)
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East Asia (Japan only) 34 (39) 12 (8)
Clinical Cut-off: 1/16/2017

Reviewer’s Comments:
8. Approximately 76% patients are male and 80% are white. However, patients 

enrolled in East Asia distribution differs.  

Table 4 summarizes the important baseline disease characteristics.

Table 4 Baseline Disease Characteristics 
Pembrolizumab 200 mg Q3W
AT

(N=259)
PDL1+ Exclude MSIH

(N=143)
PD-L1: Positive 148 (57) 143 (100)
             Negative 109 (42) --
ECOG: 0/1, n (%) 258 (99) 143 (100)
Locoregional vs distant metastases:  M0, n (%) 16 (6) 10 (7)

M1, n (%) 222 (86) 122 (85)
MX, n (%) 21 (8) 11 (7)

Brain metastases: Yes, n (%) 4 (2) 3 (2)
MSI Status-High 7 (3) NE
MSS Tumor Status, n (%) 167 (65) 43 (30)
No determination of MSI or dMMR status, n (%) 85 (33) 100 (70)
HER 2:   Positive, n (%) 63 (24) 33 (23)

Negative, n (%) 194 (75) 109 (76)
Intermediate, n (%) 2 (<1) 1 (<1)

Histology: Tubular adenocarcinoma, n (%) 243 (94) 135 (94)
Signet-ring cell carcinoma, n (%) 7 (3) 3 (2)
Other poorly cohesive carcinoma, n (%) 5 (2) 1 (<1)
Mixed carcinoma, n (%) 3 (1) 3 (2)
Unknown, n (%) 1 (<1) 1 (<1)

Surgery for Gastric: Total gastrectomy, n (%) 49 (19) 20 (14)
Partial gastrectomy, n (%) 17 (7) 8 (6)
Other Surgery, n (%) 1 (<1) 1 (<1)
No, n (%) 193 (75) 114 (80)

Number of prior line of therapies: 2L, n (%) 134 (52) 73 (51)
                                                       3L+, n (%) 125 (48) 70 (49)
Clinical Cut-off: 1/16/2017

Reviewer’s Comments:
9. These characteristics appear to be similar in two populations.

3.2.7.3 Primary Endpoint – ORR

Table 19 presents the ORR analyses based on the BICR measurements according to the 
RECIST 1.1 based on original and updated data cut off on the AT population, and PDL1+ 
analysis PD-L1 positive patients with MSS tumor status or no determination of MSI or 
dMMR status based on original cut-off. 
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The ORRs were 11.6% (95% CI: 8.0, 16.1), 12.0 (95% CI: 8.3, 16.6), and 13.3 (95% CI: 
8.2, 20.0) for patients in the AT population based on the original cut off, in the AT 
population based on the updated cut off, and PD-L1 positive patients with MSS tumor 
status or no determination of MSI or dMMR status based on the original cut-off.

Table 5 BICR ORR Results by Different Clinical Cut-off Dates and Populations
Pembrolizumab 200 mg Q3W

Original£, AT 
N =259

Updated*, AT
N =259

Original+, PDL1+ Exclude MSIH
N=143

ORR, n (%) 30 (11.6) 31 (12.0) 19 (13.3)
CR, n (%) 6 (2.3) 8 (3.1) 2 (1.4)
PR, n (%) 24 (9.3) 23 (8.9) 17 (11.9)

95% CI± (8.0, 16.1) (8.3, 16.6) (8.2, 20.0)
+: original clinical cut-off: 1/16/2017; *: Updated clinical cut-off: 4/21/2016; ±: exact binomial method

Reviewer’s Comments:
10. Neither analysis population’s ORR lower 95% CI exceeded %, the pre-

specified clinical relevance criteria. 

3.2.7.4 Secondary Endpoint – DoR

Table 6 presents the BICR DoR analysis results based on different data cut off per 
Applicant’s analyses. In the data and analysis of original data cut off, the DoR ranged 
from 1.6+ to 17.3+ months, with 15 patients (50%) having responses of 6 months or 
longer and 3 patients (10%) having responses of 12 months or longer. In the data and 
analysis of updated data cut off, the DoR ranged from 2.4+ to 19.4+ months, with 19 
patients (61%) having responses of 6 months or longer and 3 patients (19%) having 
responses of 12 months or longer.

Table 6 BICR DoR Analyses 
Pembrolizumab 200 mg Q3W

Original£, AT 
N =259

Updated*, AT
N =259

DoR, Med (mix, max) § 8.4 (1.6+, 17.3+) 14.2 (2.4, 19.4+)

95% CI§ (5.6, NR) (5.7, NR)

DoR 6+ Months, n (%)§ 15 (69) 19 (61)

DoR 9+ Months, n (%)§ 5 (49) 14 (61)

DoR 12+ Months (%)§ 3 (49) 6 (51)
§: Based on K-M method; NR: Not reached; NA: Not available

Reviewer’s Comments:
11. The reviewer was able to verify above analysis results and does not agree with 

applicant’s DoR analyses.
12. DoR censoring rule was pre-specified in the submitted SAP, which is consistent 

with current FDA’s guidance. Per submitted SAS program, four patients were 
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derived as PD events on the date of PD, which should be censored at the date of 
last non-PD tumor assessment prior to new anti-cancer therapy.  Table 7 presents 
details for involved four patients. 

Table 7 Discordance in the DoR Results between Applicant and FDA
SDTM Applicant’s DoR Results FDA’s DoR Results

USUSBJID

No-PD 
assessment prior 
new anti-cancer 

therapy

PD date DOR date Censoring 
Status DOR date Censoring 

Status

000700018 2016-03-17 2016-04-28 2016-04-28 Event 2016-03-17 Censored
001800010 2016-09-14 2016-10-25 2016-10-25 Event 2016-09-14 Censored
007100011 2016-06-24 2016-08-09 2016-08-09 Event 2016-06-24 Censored
011800007 2016-04-12 2016-05-17 2016-05-17 Event 2016-04-12 Censored

13. Using data from two data cut-off, this reviewer did subgroup analyses by 
demographic characteristics and important baseline disease characteristics for 
the AT population. Please see Section 4 for details. 

14. This reviewer captured date of responders (n=30) from SDTM database based on 
the original clinical data-cut, PD dates and censoring rule related dates from 
SDTM database based on the updated cut-off, and derived DoR events following 
FDA Guidance.  

Table 8 presents the FDA’s BICR DoR analysis results in two analysis populations: AT 
and PDL1+Exclude MSIH. In the data and analysis in the AT, the DoR ranged from 2.4+ 
to 19.4+ months, with 18 patients (60%) having responses of 6 months or longer and 6 
patients (20%) having responses of 12 months or longer. In the data and analysis for 
PDL1+Exclude MSIH, the DoR ranged from 2.8+ to 19.4+ months, with 11 patients 
(58%) having responses of 6 months or longer and 5 patients (26%) having responses of 
12 months or longer.

Table 8 FDA’s BICR DoR Analyses  
Pembrolizumab 200 mg Q3W

Overall 
N =259

PDL1+ Exclude MSIH
N=143

DoR, Med (mix, max) § 14.2 (2.4, 19.4+) 14.2 (2.8+, 19.4+)

K-M 95% CI§ (9.9, NR) (5.4, NR)

DoR 6+ Months, n (%)§ 18 (77) 11 (75)

DoR 9+ Months, n (%)§ 13 (73) 8 (75)

DoR 12+ Months (%)§ 6 (66) 5 (65)
§: Based on K-M method; NR: Not reached; NA: Not available
   
3.3 Evaluation of Safety 

Please refer to the clinical review of this application for safety evaluation.
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3.4 Benefit/Risk Ratio

Pembrolizumab demonstrated an ORR of 11.6% (95% CI: 8.0, 16.1) in the AT 
population based on the original cut-off, 12.0% (95% CI: 8.3, 16.6) of ORR in the AT 
population based on the updated cut-off, and 13.3% (95% CI: 8.2, 20.0) in the PD-L1 
positive patients with MSS tumor status or no determination of MSI or dMMR status 
based on the original cut-off. 

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race, Age, and Region

Table 9 summarizes the subgroup analyses of ORR by baseline demographic 
characteristics per BICR measurements at original data cut-off in the AT and in the PD-
L1 positive patients with MSS tumor status or no determination of MSI or dMMR status.

Table 9 ORR Subgroup Analyses by Baseline Characteristics

Table 10 summarizes the subgroup analyses for FDA’s DoR by baseline demographic 
characteristics per BICR measurements in the AT.

Table 10 DoR Subgroup Analyses for Responders in the AT

§: Based on K-M method; NR: Not reached; NA: Not available

Table 11 summarizes the subgroup analyses for FDA’s DoR by baseline demographic 
characteristics per BICR measurements in the PD-L1 positive patients with MSS tumor 
status or no determination of MSI or dMMR status.

AT (N=259) PDL1+ Exclude MSIH (N=143)
N n (%) 95% CI N n (%) 95% CI

Age < 65  148 15 (10.1) (5.8, 16.2) 76 9 (11.8) (5.6, 21.3)
      >= 65 111 15 (13.5) (7.8, 21.3) 67 10 (14.9) (7.4, 25.7)
Male 198 25 (12.6) (8.3, 18.1) 110 16 (14.5) (8.5, 22.5)
Female 61 5 (8.2) (2.7, 18.1) 33 3 (9.1) (1.9, 24.3)
Asian 41 3 (7.3) (1.5, 19.9) 16 1 (6.3) (0.2, 30.2)
White 200 25 (12.5) (8.3, 17.9) 117 18 (15.4) (9.4, 23.2)
U.S. 124 17 (13.7) (8.2, 21.0) 77 14 (18.2) (10.3, 28.6)

N n (%)
N Med§ 95%CI§ Range§ DoR 6M+§ DoR 9M+§ DoR 12M+§

Age < 65  15 NR (9.9, NR) (2.8+, 16.2+) 10 (91) 7 (91) 3 (78)
      >= 65 15 14.2 (2.9, NR) (2.4, 19.4+) 8 (64) 6 (56) 3 (56)
Male 25 14.2 (9.9, NR) (2.4, 19.4+) 16 (81) 11 (76) 6 (68)
Female 5 NR (2.8, NR) (2.8+, 9.9+) 2 (50)  --  --
Asian 3 NR (NR, NR) (8.3+, 12.4+) 3 (100) 2 (100) 1 (100)
White 25 14.2 (5.7, NR) (2.4, 19.4+) 14 (73) 10 (67) 5 (59)
U.S. 17 14.2 (5.4, NR) (2.4, 16.2+) 8 (72) 7 (72) 3 (57)
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Table 11 DoR Subgroup Analyses for Responders in the PDL1+ Exclude MSIH

§: Based on K-M method; NR: Not reached; NA: Not available

Reviewer’s comment:
15. These subgroup analyses are considered as exploratory, which should not be used 

for neither inferential nor labeling purpose.

4.2 Baseline Disease Characteristics

Table 12 summarizes the subgroup analyses of ORR by important baseline disease 
characteristics per BICR measurements at original clinical data cut-off in the AT and in 
the PD-L1 positive patients with MSS tumor status or no determination of MSI or dMMR 
status

Table 12 ORR Subgroup Analyses by Baseline Characteristics

Table 13 summarizes the subgroup analyses for FDA’s DoR by important baseline 
disease characteristics per BICR measurements in the AT.

Table 13 DoR Subgroup Analyses for Responders in the AT§

§: Based on K-M method; NR: Not reached; NA: Not available; UKN: Unknown

N n (%)
N Med§ 95%CIv Range§ DoR 6M+§ DoR 9M+§ DoR 12M+§

Age < 65  9 NR (5.4, NR) (2.8+, 16.2+) 6 (86) 4 (86) 2 (64)
      >= 65 10 14.2 (2.8, NR) (2.8+, 19.4+) 5 (67) 4 (67) 3 (67)
Male 16 14.2 (9.9, NR) (2.8+, 19.4+) 11 (86) 8 (86) 5 (73)
Female 3 2.8 (2.8, 2.9) (2.8+, 2.9) NA
Asian 1 NR (NR, NR) (12.4+, 12.4+) 1 (100) NA
White 18 14.2 (5.4, NR) (2.8+, 19.4+) 10 (74) 7 (74) 4 (62)
U.S. 14 14.2 (3.3, NR) (2.8+, 16.2+) 7 (73) 6 (73) 3 (58)

AT (N=259) PDL1+ Exclude MSIH (N=143)
N n (%) 95% CI N n (%) 95% CI

PD-L1 Positive  148 23 (15.5) (10.1, 22.4) 19 (13.3) (8.2, 20.0)
PD-L1 Negative 109 7 (6.4) (2.6, 12.8) NA
3L 134 22 (16.4) (10.6, 23.8) 15 (20.5) (12.0, 31.6)
4L+ 125 8 (6.4) (2.8, 12.2) 4 (5.7) (1.6, 14.0)
MSS 167 15 (9.0) (5.1, 14.4) 11 (11.0) (5.6, 18.8)
Unknown MSI or DMMR 85 11 (12.9) (6.6, 22.0) 8 (18.6) (8.4, 33.4)
MSI High 7 4 (57.1) (18.4, 90.1) NA

N n (%)
N Med§ 95%CI§ Range§ DoR 

6M+§
DoR 
9M+§

DoR 
12M+§

PD-L1 Positive  23 14.2 (9.9, NR) (2.8+, 19.4+) 14 (80) 11 (80) 6 (71)
PD-L1 Negative 7 NR (2.4, NR) (2.4, 10.3+) 4 (69) 2 (51) 0 (51)
3L 22 NR (5.7, NR) (2.8+, 19.4+) 11 (72) 8 (65) 2 (54)
4L+ 8 14.2 (2.4, NR) (2.4, 16.2+) 7 (88) 5 (88) 4 (88)
MSS 15 NR (5.7, NR) (2.4, 16.2+) 9 (76) 7 (76) 2 (64)
UKN MSI or DMMR 11 14.2 (2.8, NR) (2.8+, 19.4+) 6 (69) 3 (57) NA
MSI High 4 NR (NR, NR) (5.3+, 14.1+) 3 (100) 1 (100) NA
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5.3 Conclusions and Recommendations

Based on few sample size, the ORR is moderate size. However, considering that there are 
no other available therapies for this patient population and pembrolizumab is effective in 
several other indications, from the statistical point of view, the data support an 
accelerated approval of the proposed indication. Further data from other trials to confirm 
the clinical benefit are needed. 

5.4 Labeling recommendation

The results of ORR and DoR analyses in the PD-L1 positive patients with MSS tumor 
status or no determination of MSI or dMMR status will be included in the label. 
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