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1.  Background information on the procedure 

1.1.  Type II variation 

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Merck Sharp & Dohme Limited 
submitted to the European Medicines Agency on 3 March 2017 an application for a variation. 

The following variation was requested: 

Variation requested Type Annexes 
affected 

C.I.6.a  C.I.6.a - Change(s) to therapeutic indication(s) - Addition 
of a new therapeutic indication or modification of an 
approved one  

Type II I and IIIB 

 
Extension of Indication to include 1st line treatment of metastatic non-squamous non-small cell lung 
cancer (NSCLC) in combination with platinum-pemetrexed chemotherapy based on the results from study 
KEYNOTE-021 (cohort G); a Phase 1/2, open-label trial of pembrolizumab in combination with 
chemotherapy or immunotherapy in patients with locally advanced or metastatic NSCLC. 
As a consequence sections 4.1, 4.2, 4.4, 4.8 and 5.1 of the SmPC have been updated and the Package 
Leaflet has been updated accordingly. 
An updated RMP version 9.0 was provided as part of the application. 

The variation proposed amendments to the Summary of Product Characteristics and Package Leaflet. 

Information on paediatric requirements 

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included an EMA Decision(s) 
P/0059/2014 on the agreement of a paediatric investigation plan (PIP). 

At the time of submission of the application, the PIP P/0059/2014 was not yet completed as some 
measures were deferred. 

Information relating to orphan market exclusivity 

Similarity 

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No 
847/2000, the applicant did not submit a critical report addressing the possible similarity with authorised 
orphan medicinal products because there is no authorised orphan medicinal product for a condition 
related to the proposed indication. 

Scientific advice 

The MAH did not seek Scientific Advice at the CHMP. 

2.  Scientific discussion 

2.1.  Introduction 

Keytruda (pembrolizumab, MK-3475) is a humanized monoclonal antibody that binds to human 
programmed cell death 1 (PD 1) and blocks the interaction between the PD-1 pathway receptor and its 
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ligands, programmed cell death 1 ligand 1 (PD-L1) and programmed cell death 1 ligand 2 (PD-L2) on 
antigen presenting tumor cells. 

Lung cancer is the second most common malignancy, with a mortality that exceed those from any other 
malignancy worldwide. Based on the estimated number of cancer deaths expected to occur in 2016 in the 
USA, lung cancer is still the leading cause of death in both genders, despite declines in incidence from the 
mid-1980s in men and in the mid-2000s in women (Siegel RL, CA Cancer J Clin 2016). 

Around 85%-90% of all lung cancers are Non Small Cell Lung Cancer (NSCLC), that include non-
squamous (i.e, adenocarcinoma, large-cell carcinoma, and other cell types) and squamous (epidermoid) 
cell carcinoma (Brambilla et al, 2014 and Schrump DS et al. NSCLC; Principles and Practice of Oncology. 
9th Edition. 2011). During the last 25 years, the distribution of NSCLC histological types changed in 
Europe, with a decrease of squamous cell carcinoma and an increase of adenocarcinoma in men, while in 
women there was an increase of both histologies. 

More than half of the patients with NSCLC are diagnosed with distant metastatic disease, which directly 
contributes to poor survival, as expressed by an untreated median OS of 4 months and a metastatic 5-
year survival rate of <5% (Lindsey A. et al, 2016). 

Over the past decade molecular subsets based on the presence of driver mutations have been identified. 
In particular, epidermal growth factor receptor (EGFR) mutations and anaplastic lymphoma kinase (ALK) 
gene rearrangements were the first molecular alterations shown to confer sensitivity to specific targeted 
therapies. 

In the absence of driver mutations (i.e, EGFR and ALK negative disease), platinum-doublets regimens 
(four with a maximum of six cycles) should be considered for metastatic NSCLC in patients without major 
comorbidities and PS0-2 (Novello S. et al, 2016). A comparable efficacy has been observed with several 
regimens including cisplatin and carboplatin combinations with gemcitabine, paclitaxel and docetaxel 
(Schiller JH. et al, 2002). No survival benefit was seen for three agent over two-agent regimens, with the 
exception of bevacizumab that when added to platinum-based backbone regimen improved OS in non-
squamous NSCLC patients with ECOG PS 0-1 (Sandler A. et al, 2006).  

The incorporation of pemetrexed in the cisplatin-based doublet represents a recognized therapeutic option 
for non-squamous NSCLC patients. The efficacy of maintenance treatment, either as maintained use of an 
agent included in first-line treatment (“continuation maintenance”) or as introduction of a new agent after 
4 cycles of platinum-based chemotherapy (“switch maintenance”) has been investigated in various trials. 
Improvement in efficacy has been reported with pemetrexed (both continuation and switch maintenance, 
only in non-squamous histology) and erlotinib (switch maintenance in patients with stable disease after 
first-line chemotherapy). 

For long time, lung cancer had been thought non immunogenic. However, in NSCLC elevated levels of 
CTLA-4, PD1/PD-L1, B7-H3 and B7/H4 on CD8+ tumor-infiltrating lymphocytes have been shown (Pardoll 
DM, 2012). At present, pembrolizumab is considered a treatment option in the first-line setting for PD-L1 
strongly positive (≥50%) tumors based on results from the phase III, randomized, pivotal study 
(KEYNOTE-024) comparing pembrolizumab to a SOC platinum-based doublet (i.e PFS HR: 0.50, p<0.001; 
OS HR: 0.60, p=0.005).  

Emerging evidence suggest that chemotherapy could enhance the efficacy of immunotherapy, not only 
improving anti-tumour effects by overcoming parts of immunosuppression, but also by enhancing cross-
presentation of antitumor antigens and by supporting better penetration of immune cells in tumour core 
Apetoh L, 2015). 

In EU, Keytruda received a MA on 17 July 2015 as monotherapy for the treatment of advanced 
(unresectable or metastatic) melanoma in adults, and was approved as monotherapy on 29 July 2016 for 
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the treatment of previously treated PD-L1 TPS ≥1% locally advanced or metastatic NSCLC patients and 
on 27 January 2017 for the first-line treatment of metastatic PD-L1 TPS ≥50% NSCLC. In addition, on 2 
May 2017 Keytruda has been approved as monotherapy for the treatment of adult patients with relapsed 
or refractory classical Hodgkin lymphoma (cHL) who have failed autologous stem cell transplant (ASCT) 
and brentuximab vedotin (BV), or who are transplant-ineligible and have failed BV. 

The current application is a type II variation to extend the indication in combination with platinum-
pemetrexed chemotherapy for the first line treatment of metastatic non-squamous NSCLC, based on 
results from Cohort G1 of the multi-cohorts, open-label study KEYNOTE-021 (“A Phase I/II Study of MK-
3475 in Combination with Chemotherapy or Immunotherapy in Patients with Locally Advanced or 
Metastatic Non-Small Cell Lung Carcinoma”).   

The MAH applied for the following change of indication:  

“KEYTRUDA, in combination with platinum-pemetrexed chemotherapy, is indicated for the first-line 
treatment of patients with metastatic non-squamous NSCLC.” 

Following the CHMP request, the wording of the indication was changed as follows: 

“KEYTRUDA, in combination with pemetrexed and carboplatin, is indicated for the first-line treatment of 
patients with metastatic non-squamous NSCLC and no EGFR or ALK positive tumour mutations.” 

This sought indication has been recently (May 2017) granted by FDA (“in combination with pemetrexed 
and carboplatin, as first-line treatment of patients with metastatic nonsquamous NSCLC”) under 
accelerated approval based on tumor response rate and progression-free survival. Continued approval for 
this indication may be contingent upon verification and description of clinical benefit in the confirmatory 
trials. 

The clinical development program for Keytruda in NSCLC is ongoing and includes the following clinical 
trials: 

Table: Clinical Development Program for pembrolizumab in NSCLC 
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2.2.  Non-clinical aspects 

No new clinical data have been submitted in this application, which is considered acceptable. 

2.2.1.  Ecotoxicity/environmental risk assessment 

The rationale for not submitting an environmental risk assessment was provided.  

According to the “Guideline on the Environmental Risk Assessment of Medicinal Products for Human Use” 
(EMEA/CHMP/SWP/4447/00), pembrolizumab is exempt from preparation of an Environmental Risk 
Assessment as the product and excipients do not pose a significant risk to the environment. 

2.3.  Clinical aspects 

2.3.1.  Introduction 

GCP 

The Clinical trials were performed in accordance with GCP as claimed by the applicant. 

The MAH has provided a statement to the effect that clinical trials conducted outside the community were 
carried out in accordance with the ethical standards of Directive 2001/20/EC.  

• Tabular overview of clinical studies  

 

2.3.2.  Pharmacokinetics 

Clinical pharmacology results specific to 1st line treatment of metastatic non-squamous non-small cell 
lung cancer (NSCLC) in combination with platinum-pemetrexed chemotherapy indication are available 
from study KEYNOTE-021 (cohort G1) and are further informed by results obtained in other indications 
previously approved with pembrolizumab. 
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The focus of this clinical pharmacology summary will be on presenting the updated results in support of 
such new clinical indication in which pembrolizumab was combined with platinum-pemetrexed 
chemotherapy.  

The updated clinical pharmacology results new in this submission include: 

• Pharmacokinetic (PK) data from KEYNOTE-021 (cohort G1) 

• A focused analysis to assess the consistency of pembrolizumab pharmacokinetics in patients with 
NSCLC from study KN021 (Cohort C and G1) who received concomitant pemetrexed and platinum therapy 
with the established definitive population PK model for pembrolizumab monotherapy. 

Pharmacokinetic in target population 
Previously, a pooled population PK analysis using data from the KN001, KN002 and KN006 studies was 
performed to characterize serum pembrolizumab concentrations over time based on a dataset including 
2188 subjects across the melanoma and NSCLC indications (Report 04DDV3). In support of this specific 
submission, a focused PK analysis was conducted primarily to show the similarity of observed 
concentrations in subjects with NSCLC from study KN021 (Cohort C and G1) who received concomitant 
pemetrexed and platinum therapy with the predictions from the definitive population PK analysis, and is 
presented in the PK report (Report 04JYRX). The definitive population PK model seems adequate to 
describe the PK data in subjects with NSCLC concomitantly treated with pemetrexed and platinum 
therapy (see below section on PK/PD Modelling). 

2.3.3.  Pharmacodynamics 

Mechanism of action 
KEYTRUDA is an antibody which binds to the programmed death-1 (PD-1) receptor and blocks its 
interaction with ligands PD-L1 and PD-L2. The PD-1 receptor is a negative regulator of T-cell activity that 
has been shown to be involved in the control of T-cell immune responses. KEYTRUDA potentiates T-cell 
responses, including anti-tumour responses, through blockade of PD-1 binding to PD-L1 and PD-L2, which 
are expressed in antigen presenting cells and may be expressed by tumours or other cells in the tumour 
microenvironment. 

Primary and secondary pharmacology 

Immunogenicity 
No new data are available for this submission since no more data are collected with respect to the 
previous immunogenicity dataset.   
The existing immunogenicity assessment for pembrolizumab is based on a sufficiently large dataset of 
3268 patients, with a very low observed rate of treatment emergent ADA (1.8%) and no demonstrated 
impact on efficacy or safety. This percentage was consistent across tumor type. 
 

2.3.4.  PK/PD modelling 

Previously, a pooled population PK analysis (report 04DDV3) using KN001, KN002 and KN006 studies was 
performed to characterize serum concentrations over time based on a dataset including 2188 subjects 
across the melanoma and NSCLC indications. This analysis is considered the definitive population PK 
analysis to characterize pembrolizumab PK and inform the label for pembrolizumab.  

The structure of the definitive population PK model for pembrolizumab has a two-compartment model 
structure with a linear clearance from the central compartment, parameterized in terms of clearance (CL), 
inter-compartmental clearance (Q), central compartment volume of distribution (Vc), and peripheral 
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compartment volume of distribution (Vp). All PK parameters were allometrically scaled based on body 
weight with separate exponents estimated for the clearance (CL, Q) and volume (Vc, Vp) parameters, as 
follows:  

 
where θx is a typical value of a pharmacokinetic parameter P*, and θy is the fixed-effect parameter to be 
estimated. WT is the individual body weight, and Median  

WT is the median body weight across the analysis population.  

In addition to body weight, the existing population PK model contained several more covariate 
relationships, which were established through a stepwise covariate search. The covariate relationships 
used the following generic form for continuous covariates, similar to the relationships for body weight. 

The following function was used to describe the effects of categorical covariates: 

 
Where θx is a typical value of a pharmacokinetic parameter P*, and θy is the fixed-effect parameter to be 
estimated, and Cov is the (continuous) covariate value and Q is the indicator variable denoting the 
category of the (categorical) covariate. 

Specifically, the following covariates were included in the model: 

 

In this model, the impact of these covariates on pembrolizumab exposure was limited (generally less than 
20%) and therefore was not considered to be of clinical relevance. 
 

Inter-individual variability (IIV) of the PK parameters (CL, Volume of distributions (Vc and Vp) and inter-
compartmental clearance Q) was included using a lognormal random effects model. 

Residual variability (RV), a composite measure of assay error, dose/sample time collection errors, model 
misspecification, and any other unexplained variability within a subject, was modeled using a log-
transformed additive error model. (for the Assessment of the population PK analysis, please refer to the 
variation II/11 of Keytruda).  

No additional model development was performed in the current analysis, and the definitive population PK 
was used as is. For this updated PK evaluation, the data from NSCLC concomitantly treated with 
pemetrexed and platinum therapy from Cohorts C and G of study KN021 were added to the dataset. The 
final analysis data set from studies KN001, KN002, KN006 and KN021 used for the population PK based 
comparisons comprised of a total of 12588 pembrolizumab concentrations from 2259 patients. Of these, 
335 observations from KN021 cohort C and G1 are in NSCLC receiving concomitant treatment. 
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The number of subjects and PK observations by dose in the pooled analysis dataset are provided in the 
following table: 
 

 
 
The figure below shows the Pembrolizumab serum concentrations for the NSCLC subjects treated with 
200 mg Q3W in combination with pemetrexed and platinum therapy, together with a predicted 
concentration range (median and 90% prediction interval) from the definitive population PK model, based 
on the data from patients with melanoma or NSCLC.  

 

 
To further establish the similarity in pembrolizumab exposures across indications, several comparisons 
have been made of peak and trough concentrations between indications. Observed peak and trough 
concentrations at 200 mg Q3W in NSCLC patients concomitantly treated with pemetrexed and platinum 
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therapy are compared to predicted peak and trough concentrations in NSCLC patients at this dose 
regimen (in monotherapy) in the figure and table below. 

 

 

 

 

 

CHMP comment 

In general, the observed concentrations in this setting (1L NSCLC in combination with pemetrexed and 
platinum therapy) fall within the range of predicted concentrations, at least during the first cycle, 
indicating that the definitive population PK model developed on monotherapy data provides an adequate 
description of the pharmacokinetics of pembrolizumab in combination with pemetrexed and platinum 
therapy.  

It is noted that observed median Cmin (Cycle 1) of pembrolizumab 200 mg Q3w in NSCLC patients 
concomitantly treated with pemetrexed and platinum therapy is slightly higher than expected from NSCLC 
patients  treated with pembrolizumab monotherapy at the same dose regimen (14.15 vs. 12.7 µg/mL).  

According to the study protocols, PK sampling of study KN021 included several pre- dose trough samples 
beyond cycle 1. In particular, as reported in the final protocol of the study, “trough (pre-dose) and peak 
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(post-dose) samples will be collected at Cycles 1 and 2. A trough sample will be collected at Cycle 3, 6, 9, 
13 and 17. All trough samples should be drawn within 24 hours before infusion of pembrolizumab and the 
peak samples in cycle 1 and 2 should be drown within 30 minutes after the end of the infusion”.  

The PK report and the evaluation presented by the MAH included descriptive statistics for Cmin and Cmax 
from cycle 1 only and the observed data at steady-state were very limited (only few patients). The MAH 
updated the evaluation of all PK results from KN021 (cutoff 23-JUN-2017) as requested.  

2.3.5.  Discussion and Conclusions on clinical pharmacology 

The starting point for the population PK analysis submitted in the current variation application was the 
previous population PK analysis based on dataset including 2188 subjects across the melanoma and 
NSCLC indications (KN001, KN002 and KN006 studies). This former analysis is considered the definitive 
population PK model to inform the label for pembrolizumab and no further model development was 
performed in the current analysis which incorporates data from NSCLC patients concomitantly treated 
with pemetrexed and carboplatin therapy recruited in study KN021. Thus, the final dataset consist of a 
total of 12588 determinations of pembrolizumab concentrations from 2259 patients.  

The approach taken by the applicant was to utilize the definitive population PK model to predict 
pembrolizumab levels in NSCLC patients concomitantly treated with pemetrexed and carboplatin therapy 
after 200 mg Q3W administration. The predictions were compared with observed levels determined in 
study KN021. 

In general, the observed concentrations in this setting (1L NSCLC in combination with pemetrexed and 
platinum therapy) fall within the range of predicted concentrations, at least during the first cycle, 
indicating that the definitive population PK model developed on monotherapy data provides an adequate 
description of the pharmacokinetics of pembrolizumab in combination with pemetrexed and platinum 
therapy.  

It is noted that observed median Cmin (Cycle 1) of pembrolizumab 200 mg Q3w in NSCLC patients 
concomitantly treated with pemetrexed and platinum therapy is slightly higher than expected from NSCLC 
patients  treated with pembrolizumab monotherapy at the same dose regimen (14.15 vs. 12.7 µg/mL).  

According to the study protocols, PK sampling of study KN021 included several pre- dose trough samples 
beyond cycle 1. In particular, as reported in the final protocol of the study, “trough (pre-dose) and peak 
(post-dose) samples will be collected at Cycles 1 and 2. A trough sample will be collected at Cycle 3, 6, 9, 
13 and 17. All trough samples should be drawn within 24 hours before infusion of pembrolizumab and the 
peak samples in cycle 1 and 2 should be drown within 30 minutes after the end of the infusion”.  

The PK report and the evaluation presented by the MAH included descriptive statistics for Cmin and Cmax 
from cycle 1 only and the observed data at steady-state were very limited (only few patients). The MAH 
updated the evaluation of all PK results from KN021 (cutoff 23-JUN-2017) as requested. 

No new data are available for this submission since no more data were collected respect to the previous 
immunogenicity dataset.   

The existing immunogenicity assessment for pembrolizumab is based on a sufficiently large dataset of 
3268 patients, with a very low observed rate of treatment emergent ADA (1.8%) and no demonstrated 
impact on efficacy or safety. This percentage was consistent across tumor type. 
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2.4.  Clinical efficacy 

This application is based on data derived from KEYNOTE-021 (KN021), a multi-cohorts phase I/II study 
investigating the activity of pembrolizumab-based combination regimens in unresectable or metastatic 
NSCLC. In particular, KN021 study was aimed in the Part 1 to determine the recommended Phase 2 dose 
for pembrolizumab in combination with chemotherapy (paclitaxel/carboplatin in Cohort A; 
paclitaxel/carboplatin/bevacizumab in Cohort B; pemetrexed/carboplatin in Cohort C), with 
immunotherapy (ipilimumab in Cohort D) or with EGFR tyrosine kinase inhibitors (erlotinib in Cohort E; 
gefitinib in Cohort F).  

Based on preliminary analysis, the pembrolizumab/pemetrexed/carboplatin combination in advanced 
NSCLC regardless of PD-L1 status and in the absence of sensitizing EGFR mutations or ALK translocations 
(Cohort C) resulted to be tolerable with the highest ORR among the 3 chemotherapy regimens 
investigated. To further evaluate the efficacy and safety of the combination, the KN021 study continued 
with a Phase 2 design (Part II) to randomly compare pemetrexed/carboplatin with or without 
pembrolizumab (Cohort G1). In addition, an expansion cohort of the pembrolizumab/ipilimumab 
combination (Cohort H) was included in Part 2.  

To support the sought extension of indication in combination with platinum-pemetrexed chemotherapy for 
the first-line treatment of patients with metastatic non-squamous NSCLC, the MAH submitted results from 
cohort G1 (pembrolizumab/chemotherapy combination versus chemotherapy alone) as pivotal, while the 
Cohort C, dose-finding for the pembrolizumab/pemetrexed/carboplatin combination, was considered to 
provide supportive data. 

 

Study ID/ 
centres/locations Study design 

Cohort G1 
Treatment No of pts 

planned/ 
random/ 
treated 

Demographics Primary 
endpoint 

Secondary 
endpoints 

KEYNOTE-021 
Cohort G1 

 
22 enrolling centers 
in 2 countries: 
 
United States (23), 
Taiwan (3) 
 
 

Multi-center, randomized, 
multi-cohort, open-label, 
Phase 1/2 study in 
subjects with locally 
advanced or metastatic 
NSCLC 

pembrolizumab 
200 mg IV Q3W 

+ 
pemetrexed 

500 mg/m2 IV Q3W 
+ 

carboplatin  
AUC 5 mg/mL/min IV Q3W  

 
 
 
 

pemetrexed 
500 mg/m2 IV Q3W 

+ 
carboplatin  

AUC 5 mg/mL/min IV Q3W 

 
54/60/59 

 
 
 

 
 
 
 
 
 
 
54/63/62 

 
 
 
 
 

Sex: 22M/38F 
 

Median age 
(min/max):  
62.5 years  

(40-77) 
 
 
 
 
 
 
 

Sex: 26M/37F 
 

Median age 
(min/max): 
66 years  
(37-80) 

 

ORR  
(RECIST 1.1) by 

BICR  
 

PFS 
(key 

secondary) 
 

DOR 
 

OS 
 

Cohort C 
pembrolizumab 
2 mg/kg IV Q3W 

+ 
pemetrexed 

500 mg/m2 IV Q3W 
+ 

carboplatin  
AUC 5 mg/mL/min IV Q3W  

 
 
 

pembrolizumab 
10 mg/kg IV Q3W 

+ 
pemetrexed 

500 mg/m2 IV Q3W 
+ 

carboplatin  
AUC 5 mg/mL/min IV Q3W 

 
12 
 
 
 
 
 
 
 
 
 
 

12 

 
Sex: 6M/6F 

 
Median age 
(min/max):  
59.5 years  

(36-75) 
 
 
 
 
 

Sex: 6M/6F 
 

Median age 
(min/max): 
62 years  
(53-75) 

 

RP2D  
pembro/chemo 

 
 
 

ORR  
(RECIST 1.1)  

 
PFS 

 
DOR 

 
OS 

 

RP2D: recommended phase 2 dose 
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2.4.1.  Dose response study(ies) 

The recommended dose of pembrolizumab in combination with pemetrexed/carboplatin is 200 mg Q3W, 
which is also the approved dose of pembrolizumab as monotherapy for previously-untreated PD-L1 
strongly positive NSCLC patients. The use of approved 200 mg Q3W monotherapy dose in combination 
with pemetrexed/carboplatin is supported by consistency in pembrolizumab PK between combination and 
monotherapy administration (see Section 2.3.4). 

2.4.2.  Main study(ies) 

A Phase I/II Study of MK-3475 (SCH900475) in Combination with Chemotherapy or 
Immunotherapy in Patients with Locally Advanced or Metastatic Non-Small Cell Lung 
Carcinoma 
  

 
 

CHMP comment 

The pivotal efficacy data to support the sought extension of indication are related to the randomized 
comparison of chemotherapy (pemetrexed/carboplatin) with or without pembrolizumab 200 mg 
investigated in the Cohort G1 of KN021 study. Switch to pembrolizumab monotherapy was allowed in 
patients progressing in the chemotherapy arm. 

The original Part II study design also included the option, at the Sponsor’s discretion, to have an 
additional cohort (Cohort G2) with the enrollment restricted to subjects with positive PD-L1 status, if the 
pre-specified target HR in Cohort G1 was not achieved but a strong correlation between PD-L1 expression 
levels and anti-tumor activity was suggested. However, the investigation in Cohort G2 never started. 

Methods 

Study participants 
Main inclusion criteria 

• Histologically or cytologically confirmed non-squamous NSCLC with no prior systemic treatment 
for Stage IIIb/IV NSCLC. 

• Subjects who had disease progression >1yr after completing adjuvant therapy for Stage I-IIIA 
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disease were eligible, as long as no systemic therapy was given for the recurrent disease. 
• At least one radiographically measurable lesion as per RECIST 1.1, defined as a lesion ≥10 mm in 

longest diameter or lymph node ≥15 mm in short axis imaged by CT scan or MRI. 
• Age ≥18 years.  
• A life expectancy of at least 3 months. 
• ECOG Performance Status of 0 or 1. 
• Resolution of toxic effect(s) of the most recent prior chemotherapy to Grade 1 or less (except 

alopecia). In case of major surgery or radiation therapy of > 30 Gy, the toxicity and/or 
complications from the intervention must have recovered. 

Main exclusion criteria 

• Current or previous participation in a study of an investigational agent, with study therapy 
received or investigation device used within 4 weeks of the first dose of treatment. 

• Prior systemic cytotoxic chemotherapy, antineoplastic biological therapy (eg, cetuximab) or major 
surgery within 3 weeks of the first dose of trial treatment. 

• Radiation therapy >30 Gy to the lung within 6 months of the first dose of trial treatment. 
• Prior TKI therapy or completed palliative radiotherapy within 7 days of the first dose of trial 

treatment. 
• Requirement of any other form of antineoplastic therapy while on study. 
• Administration of live-virus vaccination within 30 days of planned treatment start. 
• Clinically active diverticulitis, intra-abdominal abscess, gastrointestinal (GI) obstruction, 

abdominal carcinomatosis. 
• Known history of prior malignancy, except if the patient has undergone potentially curative 

therapy with no evidence of disease recurrence within 5 years. This time requirement does not 
apply to subjects who underwent successful definitive resection of basal cell carcinoma of the 
skin, superficial bladder cancer, squamous cell carcinoma of the skin, in situ cervical cancer, or 
other in situ cancers. 

• Known active central nervous system metastases and/or carcinomatous meningitis. Subjects with 
previously treated brain metastases may participate provided they are clinically stable for at least 
4 weeks and, have no evidence of new or enlarging brain metastases and also are off steroids 3 
days prior to dosing with study medication. Stable brain metastases by this definition should be 
established prior to the first dose of study medication.  

• Previously severe hypersensitivity reaction to treatment with another mAb. 
• Active autoimmune disease requiring systemic treatment in past 2 years (ie, with use of disease 

modifying agents, corticosteroids or immunosuppressive drugs). Replacement therapy (eg, 
thyroxine, insulin, or physiologic corticosteroid replacement therapy for adrenal or pituitary 
insufficiency, etc.) is not considered a form of systemic treatment. 

• Chronic treatment with systemic steroids.  
• Prior treatment with any other anti-PD-1, or PD-L1 or PD-L2 agent or an antibody targeting other 

immuno-regulatory receptors or mechanisms. Prior participation in any other pembrolizumab trial 
and previous treatment with pembrolizumab. 

• Active infection requiring therapy; Known history of Human Immunodeficiency Virus (HIV) (HIV 
1/2 antibodies); Known active Hepatitis B or C. 

CHMP comment 

According to inclusion criteria, a good prognosis patient population with non squamous NSCLC with no 
prior systemic therapy for metastatic or recurrent disease was expected to be enrolled. 

Treatments 
• Pembrolizumab 200 mg, as a 30 minute (-5 min/+10 min) IV infusion Q3W, followed 
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by pemetrexed 500 mg/m2, as a IV infusion over 10 minutes, and carboplatin AUC 5 mg/mL/min, 
as an IV infusion over 15 to 60 minutes, for 4 cycles every 3 weeks. Thereafter, pembrolizumab 
for 24 months and optional indefinite pemetrexed maintenance therapy were administered. 

• Pemetrexed 500 mg/m2, as a IV infusion over 10 minutes, and carboplatin AUC 5 mg/mL/min, 
as an IV infusion over 15 to 60 minutes, for 4 cycles every 3 weeks. Thereafter, optional 
indefinite pemetrexed maintenance therapy was administered. 

Premedication with folic acid, vitamin B12 and corticosteroid was administered according to local 
guidelines. 

Treatment with pembrolizumab continued for 2 years from the date the first dose was administered or 
until documented PD (even if Investigators could elect to continue treatment beyond progression in 
specific circumstances), unacceptable AE(s), intercurrent illness that prevented further administration of 
treatment, Investigator’s decision to withdraw the subject, subject’s decision to withdraw consent, 
pregnancy of the subject, noncompliance with trial treatment or procedure requirements, or 
administrative reasons.  

CHMP comment 

Platinum-based doublets is a well recognized standard of care for the first-line treatment of NSCLC and 
cisplatin/pemetrexed is recommended as first line treatment of non-squamous NSCLC. Over time, 
carboplatin largely replaced cisplatin as the platinum-containing drug due to the more favorable safety 
profile, and was the most preferred treatment option in US, while cisplatin-containing combinations were 
the reference standard in Europe.  

Considering that KN021 was mostly conducted in US (the remaining 2 sites were in Taiwan), the selection 
of platinum-doublets including carboplatin as backbone chemotherapy regimen can be acknowledged, 
even though a higher RR and slightly longer OS were reported with cisplatin-combinations compared to 
carboplatin-doublets (Ardizzoni A, 2007), and, according to Cohort G1 inclusion criteria, patients were 
eligible to receive cisplatin. Therefore, the cisplatin-based chemotherapy could has also been a suitable 
backbone. Nevertheless, the study design of Cohort G1 allows to evaluate pembrolizumab as add on to 
backbone pemetrexed/carboplatin chemotherapy, thus limiting the possible difference in efficacy across 
arms.  

Objectives 
The primary objective of Cohort G1 was to evaluate the anti-tumour activity of pembrolizumab in 
combination with pemetrexed/carboplatin. In addition, the efficacy, the duration of response, the 
pharmacokinetic profile of pembrolizumab when given in combination with chemotherapy and the 
correlation between PD-L1 expression levels and anti-tumor activity were assessed as secondary 
objectives. 

Outcomes/endpoints 
The primary efficacy endpoint was ORR per RECIST 1.1 based on BICR. The key secondary efficacy 
endpoint was PFS per RECIST 1.1 based on BICR. The ORR and PFS analyses were conducted using a 
step down procedure, in which the Type I error rate (alpha=2.5%, one-sided) over the multiple endpoints 
was controlled by a fixed-sequence, closed-testing procedure that tested for a treatment difference for 
ORR first, followed by a test for a treatment difference for PFS.  

As secondary endpoints, OS and duration of response (DOR) were also considered. 

Response to treatment was assessed every 6 weeks for the first 18 weeks, followed by every 9 weeks in 
Year 1 and every 12 weeks in Year 2 based on radiographic imaging reviewed by BICR per RECIST 1.1 for 
determination of ORR and PFS. Confirmatory scans were to be performed 4 to 6 weeks after the first 
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documentation of PD (if the subject was clinically stable) or response per RECIST 1.1. Pembrolizumab-
treated subjects who attained an Investigator-determined confirmed complete response (CR) per RECIST 
1.1 had the option of stopping trial treatment. These subjects with a CR, as well as subjects assigned to 
the pembrolizumab arm who stopped trial therapy after 24 months of treatments for reasons other than 
disease progression or intolerability, could be evaluated at the discretion of the Investigator for re-
treatment with pembrolizumab for up to 12 months after they experienced radiographic PD. Retreatment 
with pembrolizumab was called the Second Course Phase. Response or progression in the Second Course 
Phase did not count towards the ORR and PFS of the primary endpoint in this trial. 

The primary analysis was pre-specified in the study protocol to occur at 6 months after last patient 
enrolment. For the primary analysis of PFS, subjects without documented PD/death were censored at the 
last disease assessment date. For Cohort G1, more censoring rules for sensitivity analyses were 
considered. 

The ORR and PFS analyses were conducted using a step down procedure, in which the Type I error rate 
(alpha=2.5%, one-sided) over the multiple endpoints was controlled by a fixed-sequence, closed-testing 
procedure that tested for a treatment difference for ORR first followed by a test for a treatment difference 
for PFS. 

CHMP comment 

The primary analysis of efficacy was planned to occur with at least 6 months of treatment or follow up for 
all patients enrolled, which is considered adequate. This pre-specified analysis was conducted at the data 
cutoff date of 08-AUG-2016. An updated analysis with 5 additional months of follow-up was also 
conducted (cutoff date 31-DEC-2016) and results have been submitted. 

In line with the phase II study design, the selected primary endpoint is ORR. The step down procedure 
used to conduct the PFS analysis as key secondary endpoint is acknowledged. 

Sample size 
Cohort G1 was designed to randomize approximately 108 subjects. The sample size would result in at 
least 89% power to detect a 30% difference in ORR (30% in the control arm vs 60% in the 
pembrolizumab combination arm) at α=2.5% (one-sided). An observed ORR difference of approximately 
18.4% was needed to achieve a positive ORR outcome. 

Randomisation 
Patients were centrally randomized (1:1 ratio) to receive pemetrexed and carboplatin with or without 
pembrolizumab, using an interactive voice response system (IVRS)/ integrated web response system. 
Randomized patients were stratified based on negative or positive PD-L1 tumor expression (TPS <1% or 
TPS ≥1%). A block randomization with blocks of 4 was used within each stratum. 
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Blinding (masking) 
This was an open-label trial.  

The subject-level PD-L1 biomarker results were masked to the Investigator and site personnel. Imaging 
data for the primary analysis was centrally reviewed by independent radiologists without knowledge of 
subject treatment assignment. 

Statistical methods 
The ITT population, including all randomized subjects, served as the primary population for the analyses 
of efficacy data. 

The Type-I error rate alpha=2.5% (one-sided) over the multiple endpoints (primary ORR and key 
secondary PFS) was controlled by a fixed-sequence, closed-testing procedure, stepping down from ORR to 
PFS. 

An outline of the analysis strategy for key efficacy endpoints is in the table below: 

Table: Summary of analysis strategy for key efficacy endpoints in Cohort G1 

 
No interim analysis was planned for this study. 

Primary endpoint (ORR) analysis: 

ORR was estimated based on the number of responders as a percent of participants in the ITT population, 
with 95% CI according to the Clopper-Pearson method. To estimate the treatment difference and its 95% 
CI with strata weighting by sample size, the stratified Miettinen and Nurminen's method was used. The 
stratification factor used for randomization (i.e. PD-L1 expression positive vs. negative) was applied to 
the analysis. 

Key secondary endpoint (PFS) analysis: 

The non-parametric Kaplan-Meier method was used to estimate the PFS curve in each treatment group. 
The stratified log-rank test was used to test for treatment difference in PFS at one-sided alpha level of 
2.5%. Stratified Cox proportional hazard model with  Efron’s  tie  handling  method  was  used  to  
estimate  the  hazard  ratio and  its  95% confidence  interval between  the  two  arms.  The  same  
stratification  factor  used  for randomization  (i.e. PD-L1  expression  positive  vs.  negative)  was  
applied  to  both  the stratified log-rank test and the stratified Cox model.   

Since disease progression was assessed periodically, progressive disease (PD) can occur any time in the 
time interval between the last assessment where PD was not documented and the assessment when PD 
was documented. For the primary analysis, for the subjects who had PD, the true date of disease 
progression was approximated by the date of the first assessment at which PD is objectively documented 
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per RECIST 1.1, regardless of discontinuation of study drug. Death was always considered as a confirmed 
PD event. In order to evaluate the robustness of the PFS endpoint, three sensitivity analyses were 
performed with a different set of censoring rules.  

Table: Censoring Rules for Primary and Sensitivity Analyses of PFS 

 

Secondary endpoint (OS) analysis: 

The Kaplan-Meier method was used to estimate the survival curves. The treatment difference in survival 
was assessed by the stratified log-rank test. A stratified Cox proportional hazard model with Efron's 
method of tie handling was used to assess the magnitude of the treatment difference (i.e., the hazard 
ratio). The hazard ratio and its 95% confidence interval from the stratified Cox model with a single 
treatment covariate was reported. The same stratification factors used for randomization (i.e. PD-L1 
expression positive vs. negative) was applied to both the stratified log-rank test and the stratified Cox 
model.  

Secondary endpoint (DOR) analysis: 

The non-parametric Kaplan-Meier plots/estimates and descriptive statistics were provided. Subjects who 
are alive, have not yet progressed, have not initiated new anti-cancer treatment, have not had ≥ 2 
consecutive missed disease assessments and have not been determined to be lost to follow-up were 
considered ongoing responders at the time of analysis. Censoring rules for DOR are summarized in the 
Table below: 

Table: Censoring Rules for DOR 

 

Methods for dealing with treatment switching: 

Since subjects in the control arm are expected to discontinue from the study earlier compared to subjects 
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in the pembrolizumab plus chemotherapy arm because of earlier onset of PD and they may switch to the 
pembrolizumab treatment after the progressive disease, adjustment for the effect of crossover on OS 
may be performed based on recognized methods, e.g., the Rank Preserving Structural Failure Time 
(RPSFT) model, two stage model, etc., based on an examination of the appropriateness of the data to the 
assumptions required by the methods. 

PFS and OS after Crossover: 

The same approaches as previously described for the primary PFS and primary OS analyses will be 
applied to subjects who crossover to pembrolizumab after disease progression on the control arm 
(chemotherapy) in this study. The reference start time of PFS and OS is the time of first dose crossover 
therapy. Time to progression while on the control arm will be compared to the time to progression 
following crossover, where the time to progression following crossover is defined as the time from time of 
crossover to the earliest documented disease progression. The last available tumor assessment before 
crossover will serve as the baseline for disease assessment post crossover. If the number of events 
permits, time to progression before and after crossover will be summarized descriptively using the 
Kaplan-Meier method. 

PFS2 

The same approach as previously described for the primary PFS will be applied to compare PFS in 
subjects randomized to the MK-3475 in combination with chemotherapy arm and PFS2 in subjects 
randomized to chemotherapy alone arm. 

Subgroup Analyses and Effect of Baseline Factors: 

The treatment effect within each of the following classification variables was explored for: Age (≤ 65 vs. 
> 65 years), Sex (female vs. male), Race (white, non-white), and ECOG status (0 vs. 1). The consistency 
of the treatment effect was assessed descriptively via summary statistics by category for the classification 
variables listed above.  

CHMP comment 

The Statistical Methods are adequate in relation to the type of variables defined for each endpoint. The 
censoring rules and sensitivity analyses for PFS and DOR are considered extensive and valid. Some 
supportive analyses related to the methods for dealing with treatment switching (i.e. Rank Preserving 
Structural Failure Time [RPSFT] model, two stage model, analysis of PFS and OS after Crossover and 
PFS2) were not been carried out, even if pre-specified, due to the insufficient follow up and low numbers 
at the time of this analysis. From a regulatory perspective, being KN021 study a Single Pivotal, a more 
compelling significance threshold than p<0.025 one sided should have been considered. However, in light 
of the results this is not a concern at this time of the assessment. 
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Results 

Participant flow 

KN021 Cohort G1 (data cut-off date 31-DEC-2016) 

 

Recruitment 
Randomization in Cohort G1 started on 31 December 2014, with the last subject included on 25 January 
2016. Overall, 26 centers (23 in US and 3 in Taiwan) were involved. One site in US did not screen any 
subjects, while 2 additional sites screened but did not randomize subjects.  

Conduct of the study 
A total of 3 global amendments to the original study protocol (dated 08 Oct 2013) were implemented 
during the study.  

The key changes introduced by these Amendments for Cohort G1 are reported below: 

Protocol Amendment Most relevant changes 

#01 (15 October 2014) 

Defined the study drugs and doses; Added a crossover study 
design; Added several objectives and inclusion/exclusion criteria 
to be consistent with the pembrolizumab clinical development 
program; Added details to further define various aspects of the 
statistical analysis plan. 
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#2 (16 April 2015) 

Added detail to the description of post-treatment safety follow-up 
to be consistent with the pembrolizumab clinical development 
program;  
Added detail and clarification regarding the conduct of the study 
to reflect changes in standard of care and the pembrolizumab 
clinical development program requirements, the statistical 
analysis plan, and eligibility for the Second Course Phase of the 
study. 

# 3 (18 April 2016) 

Reordered endpoints and objectives to make ORR the primary 
endpoint, PFS the key secondary endpoint, and DOR a secondary 
endpoint based on data from Cohort C; 
 
Added a multiplicity adjustment with an alpha level of 2.5% (one-
sided) to the statistical analysis, applied first to the primary 
endpoint, ORR, and then to the key secondary endpoint, PFS; 
 
Added details and clarifications related to analysis of endpoints, 
definitions of analysis populations and subgroups, and various 
aspects of the conduct of the study; 
 
Broadened list of acceptable contraceptive methods; 
 
Added requirement for permanent discontinuation of subjects who 
had a recurrence of Grade 2 pneumonitis. 
 

In addition, changes made in the imaging review process to accommodate the need for additional review 
were reported as a note to file. On 25-Apr-2016, during a routine quality assessment comparing site and 
BICR CT/MRI evaluations, discordant best overall response results for 17 subjects were identified. Of 
those, 4 were attributed to central reader error by MSD and the imaging vendor (Median Technologies) 
that was contracted to perform the BICR. The high percentage of errors (4/17 [23%]) due to central 
readers posed a risk to the quality of trial efficacy endpoints based on imaging. Therefore, the assignment 
of 4 different radiologists with greater experience was requested by the Sponsor. The new reviewers 
repeated the BICR for all study cohorts imaging data that had been collected up to that point in the trial 
and continued to review all trial imaging data collected going forward. In addition, Median revised the 
Independent Imaging Review Charter to describe additional quality assurance measures implemented for 
all study cohorts. At a follow-up quality assessment on 25-Jul-2016 no central reviewer errors were 
noted. On 14-15 September 2016, an onsite audit was conducted at the central imaging vendor to ensure 
proper oversight and GCP compliance. 

In total, there were 40 major protocol deviations documented for 27 patients in Cohort G1. No subjects 
were excluded from the analysis as none of the protocol deviations were deemed medically important. 

CHMP comment 

It is not specified if discordant best overall response was initially observed in patients treated in cohort 
G1. However, the MAH maintains that initial BCIR assessments were not included in any efficacy 
analyses.  

The changes to the statistical plan introduced during the study are not expected to impact on the 
reliability of the trial. Indeed, adequate supportive analyses taking into account the possibility of 
switching from chemotherapy to pembrolizumab were pre-specified by the MAH following the introduction 
through Amendment #1 of the crossover study design with a potential underestimation of the effect in 
the OS analysis. Although they have not been carried out due to the insufficient follow up and low 
numbers, this Amendment is conservative because produces a dilution of the effect in the OS endpoint. 
With Amendment #3, a mutual exchange among endpoints, leading to definition of ORR as primary 
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endpoint and PFS as key secondary endpoint, and the upgrade of DOR from exploratory to secondary 
endpoint were implemented. Multiplicity was controlled by a fixed-sequence, closed-testing procedure. 
These changes were justified post-hoc by the MAH based on data from Cohort C of KN021 study. 
However, no concerns are raised by this modified study conduction considering the overall magnitude of 
reported ORR and PFS results. 

Baseline data 
Table: Subjects Characteristics 

Cohort G1 
(ITT Population) 
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Seven (11.1%) patients in the chemotherapy arm and 2 (3.3%) in the experimental arm were reported 
to have NSCLC not otherwise specified (NOS). 
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CHMP comment 

Baseline characteristics were overall balanced across arms, with the exception of age <65 years (60% vs 
44.4%) and never smoker status (25% vs 14%) that were more frequent in the 
pembrolizumab/chemotherapy arm. However, due to the overall limited patient population, this difference 
is sustained by a minimal numerical gap in the subgroups across arms.  

Unlike most studies of NSCLC, more females participated in KN021 Cohort G1 than males (63.3% vs. 
36.7% in the pembrolizumab-containing arm and 58.7% and 41.3% in the chemotherapy alone arm).   

The majority of patients were naïve to prior systemic therapy. It is noted that among the 6 subjects with 
NOS histology treated with chemotherapy (one subject  was not treated), the best response was SD and 
PFS duration was far shorter than the median PFS observed in the control arm for all patients except for 
one subject A similar finding is observed also in the 2 patients with NOS histology in the experimental 
arm. All patients treated in the control arm died with OS duration usually far shorter than the median OS. 

The MAH is requested to provide a sensitivity analysis excluding patients with NOS histology for ORR, PFS 
and OS. 

 

Numbers analysed 
The ITT population, including subjects in the treatment group to which they were randomized, regardless 
of whether or not they received study therapy (60 patients in the pembrolizumab combination arm and 
63 patients in the control arm), served as the primary population for the analysis of efficacy data.  

The All Subject as Treated (ASaT) population, defined as all subjects who were allocated and received at 
least one dose of study treatment (59 patients in the pembrolizumab combination arm and 62 patients in 
the control arm) was used as the primary analysis population for safety. 

Outcomes and estimation 
Results from the pre-specified efficacy analysis (cutoff date: 08-Aug-2016), conducted at the median 
follow up of 10.6 months with a minimum of 6 months from last patient randomized, have been 
submitted, along with an updated 5-months follow up analysis  (cutoff date: 31-Dec-2016), conducted in 
response to a regulatory request. The median follow-up for subjects in the updated analysis of Cohort G1 
was 14.5 months with a minimum of 11 months from the last patient randomized to data cut-off. 
Results from the lastly updated analysis are shown in details, and in some cases differences with results 
of the pre-specified efficacy analysis are discussed. 

Primary endpoint 
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Objective Response Rate (ORR) based on BICR assessment per RECIST 1.1 
 

Table: Analysis of Objective Response (confirmed) 
Based on BICR assessment per RECIST 1.1 

Cohort G1 
(ITT Population) 

 
 

CHMP comment 

One additional confirmed response was observed in both arms at the updated analysis compared to pre-
defined analysis. The ORR in the control arm was consistent with historical data. An estimated ORR 
difference of 26.4%, slightly smaller than that pre-defined (30%), was observed in terms of ORR in the 
ITT population. Based on subgroup analysis by PD-L1 expression a higher difference was observed in both 
PD-L1 negative (TPS <1%) and PD-L1 strongly positive (TPS≥50%). See below further comments. 

As published (Langer CJ et al, 2016), pemetrexed maintenance was received by 50 (85%) of 59 treated 
patients in the pembrolizumab plus chemotherapy group and 43 (69%) of 62 patients in the 
chemotherapy alone group. This is in line with the different rate of patients with CR/PR/SD reported in 
each arm. 

Secondary endpoints 

Progression Free Survival (PFS) 

PFS was considered a key secondary endpoint. Because the analysis of ORR was statistically significant, 
the test for significance of PFS was conducted. 

Table: Analysis of Progression-Free Survival (Primary Analysis) 
Based on BICR Assessment per RECIST 1.1 

Cohort G1  
(ITT Population) 

 
 

The PFS rate at 12 months was 56.2% (95% CI 41.5-68.6) for the pembrolizumab combination arm and 
33.9% (95% CI 21.0-47.3) for the control arm. 
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Figure: Kaplan-Meier estimates of Progression-Free Survival (Primary Analysis) 
Based on BICR Assessment per RECIST 1.1 

Cohort G1  
(ITT Population) 

 
 

Due to the insufficient follow up, the analysis of PFS2 was not conducted. 
 

CHMP comment 

The benefit in PFS was even slightly increased in the updated (HR 0.49, 95% CI 0.29-0.83, p=0.00352) 
compared to the pre-specified analysis (HR 0.53, 95% CI 0.31-0.91, p=0.01024). Moreover, with 5 
additional months of follow up, the median PFS of the pembrolizumab combination arm became not 
reached, while it was 13 (8.3,…) months at pre-specified analysis. No change was observed in the median 
PFS of the control arm that was 8.9 months, consistently across the two analyses. It is pointed out that 
the median PFS of 8.9 months reported in the chemotherapy alone arm is higher compared to historical 
data reported with platinum doublets in first-line NSCLC.   

Duration of Response (DOR) 

At the time of data cut-off (31DEC2016), more subjects had an ongoing response in the pembrolizumab 
combination arm (58.8%) than in the control arm (47.4%). 

Table: Summary of Time to Response and Duration of Response  
for Subjects with Confirmed Response 

Based on BICR Assessment per RECIST 1.1 
Cohort G1  

(ITT Population) 
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Table: Summary of Response Outcome 
in Subjects with Confirmed Response 

Based on BICR Assessment per RECIST 1.1 
Cohort G1  

(ITT Population) 

 
 

CHMP comment 

An earlier and longer response was obtained by the addition of pembrolizumab to chemotherapy. The 
advantage with the pembrolizumab/chemotherapy combination is also expressed by the higher rate of 
patients with extended response duration (at ≥6 months and ≥9 months) which is maintained at the 
updated analysis. 

Overall Survival (OS) 

Table: Analysis of Overall Survival 
Cohort G1  

(ITT Population) 

 
 
At 12 months, 76.0% (95% CI 62.8-85.0) and 69.3% (95% CI 56.2-79.2) of subjects were still alive in 
the pembro/combo and control arms, respectively. 
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Figure: Kaplan-Meier estimates of Overall Survival 
Cohort G1  

(ITT Population) 

 
In the control arm, 36 of 62 subjects (58.1%) received subsequent therapy with a PD-1/PD-L1 inhibitor 
(pembrolizumab, nivolumab, or durvalumab), including 22 patients who received pembrolizumab as part 
of the study crossover. Among of the 48 patients who discontinued treatment in the control arm, the 
crossover rate was 75.0% (36/48).  

Due to the insufficient follow-up, the analysis of PFS and OS after crossover were not conducted. 

Updated results (data cutoff date: 31 May 2017) submitted with responses to RSI 
The median follow-up for subjects in the updated analysis 2 of Cohort G1 was 18.7 months (range 0.8-
29.0), with a minimum of 16 months from the last patient randomized until the data cut-off [Table 20]. 

Objective Response Rate 

 

With the added follow-up, 2 additional responses were observed in the chemo alone arm and 1 additional 
response was observed in the pembrolizumab combo arm. The between arm difference was similar to the 
pre-specified analysis. Additionally, 1 CR developed in each arm. 
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Duration of Response 

The median DOR was not reached in either the pembrolizumab combo arm (range 1.4+ to 22.7+ months) 
or the chemo alone arm (range 2.8 to 23.7+ months). 

 

More subjects had an ongoing response in the pembrolizumab combo arm (17/34 [50.0%]) than in the 
chemo alone arm (8/20 [40.0%]) at the time of the data cut-off. 
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Progression-Free Survival 

 

The median PFS of the pembrolizumab combo arm increased from 13.0 months in the pre-specified 
analysis to 19.0 months in updated analysis 2. 

 

The Kaplan-Meier plot demonstrated early separation of the curves, sustained from the first assessment 
through the remainder of the evaluation period, and the PFS curve for the pembrolizumab combo arm 
plateaued just above the 50% mark after approximately 12 months and declined gradually thereafter: 
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Overall Survival 

In the updated analysis, a definite trend in OS was observed favoring the pembrolizumab combo arm 
compared to the chemo alone arm (HR 0.59, 95% CI 0.34-1.05, p=0.03436).  
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Overall, 40 of 63 subjects (63.5%) in the chemo alone arm received subsequent therapy with a PD-1/PD-
L1 inhibitor (pembrolizumab, nivolumab or durvalumab), including 25 who received pembrolizumab as 
part of the study crossover. The crossover rate was 75.5% (40/53) for subjects who discontinued 
treatment in the chemo alone arm in this updated analysis, similar to the rate in the pre-specified 
analysis (74.4% [32/43]).  

The high rate of subsequent PD-1/PD-L1 inhibitor therapy may have an influence on OS results and the 
shape of the Kaplan-Meier curves, resulting in the extremely favorable survival observed in the chemo 
alone arm. Despite the excellent survival observed in the chemo alone arm, a notable OS trend favoring 
the pembrolizumab combo arm has emerged supporting the importance of up front combination therapy 
initially shown with ORR and PFS results compared to giving chemotherapy followed by a PD-1/PD-L1 
inhibitor at the time of progression. 

With each analysis, an improvement in the OS HR is seen. In the pre-specified analysis, OS was not 
significantly different between treatment arms (HR 0.90, 95% CI 0.42-1.91) and the survival curves on 
the Kaplan-Meier plot were overlapping. In updated analysis 1 (data cutoff date:31 Dec 2016), a trend for 
survival favoring the pembrolizumab combo arm (HR 0.69, 95% CI 0.36-1.31) with separation of the 
survival curves was observed. Updated analysis 2 now showed a definitive OS trend favoring the 
pembrolizumab combo arm with further separation of the Kaplan-Meier curves. 
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Progression-Free Survival 2 

Progression-free survival 2 (PFS2) was defined as the time from randomization to progression after next 
line therapy (as determined by investigator) or death from any cause. If no data on progression or death 
were available, the date of discontinuation of next-line therapy was used as a surrogate.  

A benefit in PFS2 was observed for the pembrolizumab combo arm (HR 0.56, 95% CI 0.35-0.92, 
p=0.00960). 

 

 

 

Overall, with an updated follow-up the benefit in terms of ORR and PFS is confirmed. A trend in OS 
favouring the experimental arm compared to the chemo alone arm (HR 0.59, 95% CI 0.34-1.05, 
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p=0.03436) is reported despite a not negligible rate of patients in the control arm (40/63, 63.5%) 
receiving subsequent therapy with a PD-1/PD-L1 inhibitor (pembrolizumab, nivolumab or durvalumab). A 
benefit in PFS2 was also reported (HR 0.56, 95% CI 0.35-0.92, p=0.00960). 

Ancillary analyses 
Ancillary analyses were only performed at the time of pre-specified analysis (cut-off date: 08-Aug-2016). 

ORR and PFS were presented by subgroup based on selected baseline factors including PD-L1 status 
(TPS≥1% vs TPS<1%). 

Objective Response Rate (ORR) 
 

Figure: Forest Plot of ORR difference by subgroup factors 
Based on BICR Assessment per RECIST 1.1 

Cohort G1  
(ITT Population) 

 
CHMP comment 

As already reported with pembrolizumab monotherapy in both first-line and previously treated NSCLC 
(KN024 and KN010 studies), a reduced difference in ORR was reported with pembrolizumab combination 
compared to chemotherapy alone in never smoker patients. The Forest Plot of PFS by subgroup factors 
should be provided. 
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Figure: Forest Plot of ORR difference by PD-L1 expression 
Based on BICR Assessment per RECIST 1.1 

Cohort G1  
(ITT Population) 

 
The ORR observed in subgroups based on PD-L1 expression is shown in the following Table: 
 

Table: Analysis of Objective Response (Confirmed) 
Based on BICR Assessment per RECIST 1.1 

Cohort G1 Subjects with PD-L1 TPS ≥ 1% and TPS<1% 
(ITT Population) 

 PD-L1 TPS ≥1% PD-L1 TPS <1% 
Treat. N N 

responses  
ORR (%) 
(95% CI) 

 

Diff vs Control N N 
responses 

ORR (%) 
(95% CI) 

 

Diff vs Control 
estimate 

(95% CI)† 
p-value†† estimate 

(95% CI)† 
p-

value†† 

pembro 
combo 

39 21  53.8 (37.2,69.9)  
16.3 

(-5.7, 36.9) 

 
0. 073 

21 12  57.1 (34.0,78.2) 
 

 
44.1  

(16.4, 66.1) 

 
0.001 

Control 40 15 37.5 (22.7,54.2) 23 3  13.0 (2.8,33.6) 
Table made by the assessor from Table 14.2-5 and Table 14.2-6 of KN021 CSR; †based on Miettinen & Nurminen method; ††one-sided p-value for testing. H0: difference in 
%=0 versus H1:difference in % >0. 
Database Cutoff Date:08AUG2016 

 
Table: Analysis of Objective Response (Confirmed) 

Based on BICR Assessment per RECIST 1.1 
Cohort G1 Subjects with PD-L1 TPS ≥ 50% and TPS<50% 

(ITT Population) 
 

 PD-L1 TPS ≥50% PD-L1 TPS <50% 
Treat. N N 

responses  
ORR (%) 
(95% CI) 

 

Diff vs Control N N 
responses 

ORR (%) 
(95% CI) 

 

Diff vs Control 
estimate 

(95% CI)† 
p-value†† estimate 

(95% CI)† 
p-

value†† 

pembro 
combo 

20 16 80.0 (56.3, 94.3)  
44.7 

(12.8, 68.6) 

 
0. 003 

40 17  42.5 (27.0,59.1) 
 

 
16.4 

(-3.7, 35.7) 

 
0.055 

Control 17 6 35.3 (14.2,61.7) 46 12  26.1 (14.3,41.1) 
Table made by the assessor from Table 14.2-7 and Table 14.2-8 of KN021 CSR; †based on Miettinen & Nurminen method; ††one-sided p-value for testing. H0: difference in 
%=0 versus H1:difference in % >0. 
Database Cutoff Date:08AUG2016 



 

    
Assessment report  
EMA/687095/2017 Page 40/138     

Progression Free Survival (PFS) 

 

Although it is acknowledged that the numbers are too small to draw conclusions, the finding in never 
smoker patients is in line with those reported in Study KN024 and KN010. 
Information on the reduced benefit observed in the combo arm compared to chemotherapy in this 
subgroup of patients should be added in the SmPC Section 5.1. 
 
 

Table: Analysis of Progression-Free Survival (Primary Analysis) 
Based on BICR Assessment per RECIST 1.1 

Cohort G1 Subjects with PD-L1 TPS ≥ 1% and TPS<1% 
(ITT Population) 

 
 PD-L1 TPS ≥1% PD-L1 TPS <1% 

Treatment N N Events 
(%) 

mPFS† 
(months) 
(95% CI) 

PFS Rate  
Month 6† (%) 
(95% CI) 

vs Control N N Events 
(%) 

m PFS  
(months) 
(95% CI) 

PFS Rate  
Month 6† (%) 
(95% CI) 

vs Control 
HR 

(95% CI) 
p-value§ HR‡ 

(95% CI) 
p-value§ 

pembro 
combo 

39 16 (41.0) 8.3 
(6.2,.) 

69.2 
(51.1,81.7) 

 
0.76 

(0.39, 1.48) 

 
0.209 

21 7 (33.3) 13 
(9.7,13.0) 

90.5 
(67.0,97.5) 

 
0.28 

(0.11, 0.71) 

 
0.002 

Control 40 19 (47.5) 8.9 
(4.4,.) 

67.3 
(49.5,80.0) 

23 14 (60.9) 6.2 
(2.0,10.3) 

54.5 
(30.5,73.2) 

Table made by the assessor from Table 14.2-17 and Table 14.2-18 of KN021 CSR; †From product-limit (Kaplan-Meier)method for censored data; ‡based on Cox regression 
model with treatment as covariate; § One-sided p-value based on log-rank test. 
Database Cutoff Date:08AUG2016 
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Table: Analysis of Progression-Free Survival (Primary Analysis) 
Based on BICR Assessment per RECIST 1.1 

Cohort G1 Subjects with PD-L1 TPS ≥ 50% and TPS<50% 
(ITT Population) 

 PD-L1 TPS ≥50% PD-L1 TPS <50% 
Treatment N N Events 

(%) 
mPFS† 
(months) 
(95% CI) 

PFS Rate  
Month 6† (%) 
(95% CI) 

vs Control N N Events 
(%) 

m PFS  
(months) 
(95% CI) 

PFS Rate  
Month 6† (%) 
(95% CI) 

vs Control 
HR 

(95% CI) 
p-value§ HR‡ 

(95% CI) 
p-value§ 

pembro 
combo 

20 6 (30.0) NR 
(6.3,.) 

79.4 
(54.0,91.7) 

 
0.26 

(0.09, 0.76) 

 
0.004 

40 17 (42.5) 11.1 
(8.1,13.0) 

76.0 
(58.9,86.8) 

 
0.70 

(0.37, 1.31) 

 
0.131 

Control 17 9 (52.9) 6.2 
(1.9,12.0) 

73.1 
(42.9,89.0) 

46 24 (52.2) 9.3 
(4.1,.) 

59.8 
(43.5,72.8) 

Table made by the assessor from Table 14.2-19 and Table 14.2-20 of KN021 CSR; NR: Not reached; †From product-limit (Kaplan-Meier)method for censored data; ‡based on 
Cox regression model with treatment as covariate; § One-sided p-value based on log-rank test. 
Database Cutoff Date:08AUG2016 

 

 

Updated analysis (Data cutoff date: 31 May 2017) 

 

 

Responses were observed regardless of PD-L1 status (although more pronounced in strongly positive). A 
benefit in terms of ORR and PFS is observed in PD-L1 TPS <1%; interestingly, a very poor response rate 
to chemotherapy is observed in PD-L1 negative patients. This is somewhat unexpected, and likely a 
chance finding. In terms of baseline characteristics, the main category exhibiting a difference between 
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treatment arms in the TPS <1% subgroup was age. The majority (76.2%) of subjects in the pembro 
combo arm were less than 65 years of age, whereas the majority (60.9%) of subjects in the chemo alone 
arm were over 65 years of age, with median ages of 58 years and 67 years, respectively. There is no 
clear benefit of the combination over chemotherapy in PD-L1 TPS ≥1%, with a similar PFS rate at 6 
months (69.3% with pembro combo and 70.8% with chemo); there is a concern in granting an indication 
for a combination treatment based on a borderline clinical effect while the results of Study KN-042, 
comparing pembrolizumab monotherapy to platinum based chemotherapy as first-line treatment in PD-L1 
positive (TPS ≥1%) patients, are still pending. If available, top-line results of Study KN042 should be 
provided  

 
PFS sensitivity analyses using alternate sets of censoring rules were also performed. 
 

Table: Analysis of Progression-Free Survival  
based on BICR assessment per RECIST 1.1  

Sensitivity Analyses 1,2 and 3 
All Subjects (ITT Population) 

 N. events 
(%) 

Person-
Months 

Event Rate/ 
100 Person-
Months (%)  

Median PFS* 
(months) 
(95% CI) 

PFS Rate  
6 months (%)* 

 (95% CI) 

Pembro vs control 
HR 

(95%CI)° 
p-value§ 

Sensitivity Analysis 1 
Pembro 
combo 

21 (35.0) 442.8 4.7 Not reached 
(8.3,..) 

76.6  
(63.1, 85.7) 

 
0.52  

(0.30, 0.90) 

 
0.009 

Control 32 (50.8) 357.2 9.0 8.9  
(4.4, 10.32) 

62.4  
(48.2, 73.8) 

Sensitivity Analysis 2 
Pembro 
combo 

37 (61.7) 460.1 8.0 9.2 
 (6.3,11.1) 

68.3 
(55.0, 78.5) 

 
0.58  

(0.38, 0.90) 

 
0.007 

Control 48 (76.2) 361.4 13.3 5.3 
(3.4, 6.6) 

50.0 
(37.1, 61.6) 

Sensitivity Analysis 3  
Pembro 
combo 

23 (38.3) 461.4 5.0 13.0 
 (8.3,..) 

77.2 
(63.9, 86.1) 

 
0.53  

(0.31, 0.91) 

 
0.010 

Control 33 (52.4) 363.8 9.1 8.9 
(4.4, 10.3) 

62.7 
(48.6, 74.0) 

Sensitivity Analysis (Time to Scheduled Analysis) 
Pembro 
combo 

23 (38.3) 475.0 4.8 13.0 
(10.3,..) 

79.3 
(66.3, 87.7) 

 
0.52  

(0.30, 0.90) 

 
0.008 

Control 33 (52.4) 369.1 8.9 9.3 
(4.1, 10.3) 

63.5 
(49.6, 74.6) 

 Table made by Assessor from Table 14.2-12, Table 14.2-13, Table 14.2-14 and Table 14.2-15. 
Sensitivity analysis 1 censors a subject’s data at the last disease assessment without PD when 
there are 2 or more consecutive missed disease assessments.  
Sensitivity analysis 2 considers discontinuation of treatment or initiation of new anticancer 
treatment, whichever occurs later, to be a PD event for subjects without documented PD or death.  
Sensitivity analysis 3 censors a subject’s data at the last disease assessment for subjects without 
documented PD or death, regardless of initiation of new anticancer treatment.  
*From product-limit (Kaplan-Meier) method for censored data. 
°Based on Cox regression model with treatment as a covariate stratified by PD-L1 status (positive vs 
negative). 
§One-sided p-value based on log-rank test. 
Pembro combo: pembrolizumab/pemetrexed/carboplatin. Control arm: pemetrexed/carboplatin 
Database Cutoff Date: 08AUG2016 

The PFS analysis based on Investigator assessment was generally consistent with the result by central 
review (HR 0.62, 95% CI 0.37-1.04, p=0.03607; median PFS: 11.9 months in the pembrolizumab 
combination arm and 7.5 months in the control arm). 

CHMP comment 

PFS sensitivity analyses confirmed the primary analysis results. 

Summary of main study(ies) 

The following tables summarise the efficacy results from the main studies supporting the present 
application. These summaries should be read in conjunction with the discussion on clinical efficacy as well 
as the benefit risk assessment (see later sections). 
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Table 1.  Summary of Efficacy for trial KEYNOTE-021 (Cohort G1) 
Title: A Phase I/II Study of MK-3475 (SCH900475) in Combination with Chemotherapy or 
Immunotherapy in Patients with Locally Advanced or Metastatic Non-Small Cell Lung Carcinoma 
 
Study identifier KEYNOTE-021; NCT02039674 

 
Design Multi-center, randomized, multi-cohort, open-label, Phase 1/2 study of IV 

pembrolizumab at 3 doses in combination with chemotherapy, immunotherapy, or 
tyrosine kinase inhibitor (TKI) therapy in subjects with locally advanced or metastatic 
non-small cell lung carcinoma (NSCLC). 
 
Cohort G1 pertains to the combination of pembrolizumab with pemetrexed/carboplatin 
as a first-line treatment.  

Hypothesis Superiority 
Treatments groups 
 

Pembro+ chemotherapy 
 

pembrolizumab 200 mg IV Day 1 Q3W for up to 24 
months + pemetrexed 500 mg/m2 IV Day 1 Q3W 
for up to 24 months with pembrolizumab 
+ carboplatin AUC 5mg/mL/min IV Day 1 Q3W for 
4 cycles 
 
60 patients randomized 

chemotherapy pemetrexed 500 mg/m2 IV Day 1 Q3W for up to 24 
months + carboplatin AUC 5mg/mL/min IV Day 1 
Q3W for 4 cycles 
 
63 patients randomized 

Endpoints and 
definitions 
 

Primary 
endpoint 
 

ORR 
 

Complete response plus partial response based on 
BICR assessment of tumor imaging using RECIST 
1.1 criteria  

Key Secondary 
endpoint 

PFS Time from randomization to PD, based upon 
RECIST 1.1 by BICR, or death, whichever occurred 
earlier 

Secondary 
endpoint 

DOR 
 

Time from first documented evidence of complete 
response or partial response until disease 
progression or death due to any cause, whichever 
occurs first  

 Secondary 
endpoint 

OS Time from randomization to death due to any 
cause 

Data cut-off 31 December 2016 

Results and Analysis  

Analysis description Primary Analysis 
Analysis population and 
time point description 

Intent to treat 
 

Descriptive statistics and 
estimate variability 

Treatment group pembrolizumab 
combination 

chemotherapy 
 

 Number of subject 60 63 
Primary endpoint 
ORR (BICR-RECIST 1.1) 
N (%) 
(95% CI) 
 

 
34 (56.7) 

(43.2, 69.4) 

 
19 (30.2) 

(19.2, 43.0) 

Difference % vs  
chemotherapy 
(95% CI) 

 
26.4 

(8.9, 42.3) 
p-value 
 (one sided) 

 
0.0016 

 
Key secondary endpoint 
PFS (BICR RECIST 1.1) 
N. with events (%) 

24 (40.0) 37 (58.7) 

Median PFS months 
(95% CI) 
 

Not Reached 
(9.7,..) 

8.9 
(6.2,10.3) 

Hazard Ratio 
pembro combination vs 
chemotherapy  
(95% CI) 

 
0.49 

(0.29, 0.83) 
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p-value 
(one sided log-rank test) 

 
0.0035 

 
Secondary endpoints 

 Response duration 
 (months) 
 Median (range) 
 

 
Not Reached 

 (1.4+-18.6+) 

 
16.2 

(2.8-20.7+) 

OS  
N. with events (%) 
 

 
16 (26.7) 

 
23 (36.5) 

Median OS months 
(95% CI) 
 

Not Reached 
 (..,..) 

Not Reached 
 (15.8,..) 

 Hazard Ratio 
 pembro combination vs      
chemotherapy  
 (95% CI) 

 
0.69 

(0.36, 1.31) 

p-value 
(one sided log-rank test) 

 
0.1267 

 
Notes  
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Supportive study(ies) 
The MAH submitted as supportive to this application data from the 24 non-squamous metastatic NSCLC 
patients, eligible for 1L systemic chemotherapy and with no sensitizing mutations of EGFR or ALK 
translocations, who were enrolled in Cohort C of KN021 study. A randomized dose finding design was 
used, with 12 subjects assigned to each of the 2 dose levels of pembrolizumab (2 and 10 mg/kg) 
combined with pemetrexed/carboplatin therapy every 3 weeks for 4 cycles. In addition, subjects were to 
receive maintenance pemetrexed (at the Investigator’s discretion) with pembrolizumab until progression, 
protocol-defined unacceptable toxicity, or up to 24 months, whichever occurred first. 

The enrolment started on 20 March 2014, and the last patients was randomized on 14 October 2014. The 
ITT population (identical to the All Subjects as Treated population) was the primary population for the 
analysis of efficacy data. 

The primary study objective in this cohort was to determine the recommended Phase 2 dose for 
pembrolizumab in combination with chemotherapy in subjects with unresectable or metastatic NSCLC. 

As in Cohort G1, all patients were evaluated every 6 weeks for the first 18 weeks, followed by every 9 
weeks in Year 1 and every 12 weeks in Year 2, based on radiographic imaging reviewed by BICR per 
RECIST 1.1 to assess response to treatment. 

The majority of subjects in Cohort C had Stage IV NSCLC (95.8%), adenocarcinoma histology (79.2%), 
no prior systemic adjuvant or neo-adjuvant chemotherapy (95.8%), and an ECOG performance status of 
1 at baseline (70.8%). About one-third of subjects were in each PD-L1 TPS category (TPS<1%, TPS 1-
49%, TPS≥50%). 

The majority of subjects discontinued study medication due to progressive disease (58.3%), adverse 
events (16.7%) and clinical progression (8.3%). One subject in the pembrolizumab 2 mg/kg combination 
arm completed 2 years of therapy and stopped treatment, and one subject in the pembrolizumab 10 
mg/kg combination arm remains on study treatment. 

Descriptive analyses were planned and conducted for the primary endpoint ORR and secondary endpoints 
PFS, DOR and OS. The data cut-off for the submitted analyses was 8 August 2016, with a median follow 
up of 17.4 months. 

Table: Summary of Objective Response (confirmed) 
Based on BICR assessment per RECIST 1.1 

Cohort C 
(ITT Population) 

 
The confirmed ORR based on Investigator assessment for all 24 subjects was 70.8% (95% CI 48.9-87.4). 
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Table: Summary of Objective Response (confirmed) by PD-L1 expression 
Based on BICR assessment per RECIST 1.1 

Cohort C 
(ITT Population) 

 
 

Table: Summary of Progression-Free Survival (Primary Analysis) 
Based on BICR Assessment per RECIST 1.1 

Cohort C  
(ITT Population) 

 
Results of PFS analyses by Investigator assessment were similar to those from the primary analysis, with 
a median PFS of 8.9 months and a PFS rate at 6 months of 77.3%.  

 
Table: Summary of Time to Response and Duration of Response  

for Subjects with Confirmed Response  
Based on BICR Assessment per RECIST 1.1 

Cohort C  
(ITT Population) 
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Table: Summary of Overall Survival 
Cohort C  

(ITT Population) 

 
By Kaplan-Meier estimation, 75.0% (95% CI 52.6-87.9) of subjects were alive at 12 months. 

CHMP comment 

A quite similar patient population was enrolled in Cohort C compared to Cohort G1. In this dose-finding 
part of KN021 study including 24 patients, a confirmed ORR was reported in 75% of enrolled patients, 
with disease stabilization in 96% of them. No major contribution to the definition of the PD-L1 expression 
role as response predictive factor can be derived from Cohort C, considering the very low number of 
patients in each subgroup. A median PFS of 10.2 months and a median OS of 16.7 months were 
registered. 

2.4.3.  Discussion on clinical efficacy 

Pembrolizumab as monotherapy is already part of the NSCLC treatment landscape, being approved for 
the first-line treatment of metastatic PD-L1 strongly positive (TPS≥50%) NSCLC in the absence of  EGFR 
or ALK positive tumour mutations, and for the treatment of locally advanced or metastatic PD-L1 positive 
(TPS≥1%) patients who have received at least one prior chemotherapy regimen, including approved 
target therapy for EGFR and ALK aberrations in case of positive tumor mutations.   

This application has been submitted to extend the indication as first-line treatment besides PD-L1 
expression in non-squamous metastatic NSCLC patients when pembrolizumab is administered with 
pemetrexed/carboplatin as a combined chemotherapy regimen. 

Design and conduct of clinical studies 
KN021 is an ongoing multi-cohorts phase I/II study, conducted in US and Taiwan, investigating the 
activity of pembrolizumab-based combination regimens in unresectable or metastatic NSCLC. To support 
the efficacy of pembrolizumab added to platinum-doublet chemotherapy, results from the randomized 
Cohort G1 of KEYNOTE-021, comparing the combination of pembrolizumab 200 mg plus 
pemetrexed/carboplatin versus chemotherapy alone, have been submitted. Data from the dose-finding 
Cohort C (pembrolizumab 2 mg/kg plus pemetrexed/carboplatin or pembrolizumab 10 mg/kg plus 
pemetrexed/carboplatin) were submitted by the MAH as supportive.  

Patients with chemotherapy-naïve Stage IIIB or IV, non-squamous NSCLC in the absence of targetable 
EGFR or ALK genetic aberrations were randomized. Further details on the randomization method should 
be provided.  

Platinum-based doublets are a well-recognized standard of care for the first-line treatment of NSCLC and 
cisplatin/pemetrexed is recommended as first line treatment of non-squamous NSCLC. Over time, 
carboplatin largely replaced cisplatin as the platinum-containing drug due to the more favorable safety 
profile, and was the most preferred treatment option in US, while cisplatin-containing combinations were 
the reference standard in Europe.  Considering that KN021 was mostly conducted in US, with the 
remaining 2 sites in Taiwan, the selection of platinum-doublets including carboplatin as backbone 
chemotherapy regimen can be acknowledged, even though a higher RR and slightly longer OS were 
reported with cisplatin-combinations compared to carboplatin-doublets (Ardizzoni A, 2007). Based on 
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inclusion criteria, cisplatin-eligible patients could have been enrolled in Cohort G1. Therefore, the 
cisplatin-based chemotherapy could has also been a suitable backbone. Nevertheless, the study design of 
Cohort G1 allows to evaluate pembrolizumab as add on to backbone chemotherapy, thus limiting the 
possible difference in efficacy across arms.  

The primary efficacy endpoint was ORR per RECIST 1.1 based on BICR, while PFS per RECIST 1.1 based 
on BICR was considered a key secondary endpoint. These two endpoints were analyzed using a step down 
procedure, in which the Type I error rate (alpha=2.5%, one-sided) over the multiple endpoints was 
controlled by a fixed-sequence, closed-testing procedure that tested for a treatment difference for ORR 
first, followed by a test for a treatment difference for PFS. As additional secondary endpoints, OS and 
duration of response (DOR) were also evaluated. 

The primary efficacy analysis of efficacy was planned to occur with at least 6 months of treatment or 
follow up for all patients enrolled, which is considered adequate. This pre-specified analysis was 
conducted at the data cutoff date of 08-AUG-2016. An updated analysis with 5 additional months of 
follow-up was also conducted (cutoff date 31-DEC-2016) and results were provided at the time of the 
initial submission. An updated analysis after an additional 10 months of follow-up beyond the pre-
specified analysis (data cutoff date: 31 May 2017) was conducted as response to the CHMP 1st RSI. 

Efficacy data and additional analyses 
Overall, 123 patients were randomized (1:1) to receive pemetrexed and carboplatin alone for 4 cycles (63 
patients), or to receive pemetrexed and carboplatin plus pembrolizumab 200 mg for 4 cycles followed by 
pembrolizumab 200 mg (60 patients). In both arms maintenance pemetrexed was administered at the 
Investigator’s discretion. The option to receive up to 24 months of pembrolizumab monotherapy was 
offered to subjects in the control arm experiencing investigator-assessed PD defined by RECIST 1.1 and 
additional specified criteria. In total, 22 patients in the control shifted to pembrolizumab single agent and 
additional 14 patients received antiPD-1/anti PD-L1. 

Baseline characteristics were overall balanced across arms, with the exception of age <65 years (60% vs 
44.4%) and never smoker status (25% vs 14%) that were more frequent in the 
pembrolizumab/chemotherapy arm. 

At the data cut-off date:31-Dec-2016, around one third of patients were still on treatment, and for more 
than 50% the disease assessment was ongoing. The confirmed ORR was 56.7% in the pembrolizumab 
combination arm and 30.2% in the control group. An estimated ORR difference slightly smaller than that 
pre-defined (30%), was observed in terms of ORR in the ITT population. 

A benefit in PFS was reported with the pembrolizumab/chemotherapy combination (HR 0.49, 95% CI 
0.29-0.83, p=0.00352). The median time to response was shorter with the combination (1.6 months) 
than with chemotherapy alone (2.7 months), with  a median duration of response not reached and 16.2 
months (16.2 months (2.8-20.7+), respectively. OS data are still immature.  

At the most updated analysis, the benefit in terms of ORR and PFS is confirmed. A trend in OS favouring 
the experimental arm compared to the chemo alone arm (HR 0.59, 95% CI 0.34-1.05, p=0.03436) is 
reported despite a not negligible rate of patients in the control arm (40/63, 63.5%) receiving subsequent 
therapy with a PD-1/PD-L1 inhibitor (pembrolizumab, nivolumab or durvalumab). A benefit in PFS2 was 
also reported (HR 0.56, 95% CI 0.35-0.92, p=0.00960). 

As already shown with pembrolizumab monotherapy in both first-line and previously treated NSCLC 
(KN024 and KN010 studies), a reduced difference in ORR and PFS was reported with pembrolizumab 
combination compared to chemotherapy alone in never smoker patients. Information on the reduced 
benefit observed in the combo arm compared to chemotherapy in this subgroup of patients should be 
added in the SmPC Section 5.1. 
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Results according to PD-L1 expression were provided, showing responses regardless of PD-L1 status 
(although more pronounced in strongly positive). A benefit in terms of PFS is observed for PD-L1 strongly 
positive patients.  

Pembrolizumab as single-agent is approved in EU for the first-line treatment of PD-L1 ≥50% metastatic 
NSCLC based on results from study KN024, showing a clear benefit over platinum-containing 
chemotherapy in terms of both PFS (HR 0.50; 95% CI 0.37, 0.68) and OS (HR 0.60; 95%CI 0.41, 0.89), 
and a more favourable safety profile. 

As the MAH pointed out, the clinical development of Keytruda for NSCLC was biomarker-based for 
monotherapy and non-biomarker-based for combination treatments. This is not questioned, in principle. 
It is also acknowledged that, due to the parallel development of different therapeutic approaches it is not 
possible to generate data of direct comparisons for all of them. On the other hand, it is essential to put 
results of studies supporting a new indication in the context of available therapeutic treatment options. 

Study KN021 was not designed to address the efficacy of pembro combo in PD-L1 strongly-positive 
patients, and a very limited number of patients in this subgroup were treated with pembro combination in 
cohort G1(20 patients in total). Taking into account the relatively limited data, and the intrinsic 
limitations of cross-trial comparison, it cannot be firmly concluded that pembrolizumab in combination is 
more efficacious than pembrolizumab monotherapy, although a higher response rate has been reported in 
study KN021 compared to KN024. 

There is no clear benefit of the combination over chemotherapy in PD-L1 TPS ≥1%, with a similar PFS 
rate at 6 months that still persist at the longer follow-up (69.3% with pembro combo and 70.8% with 
chemo alone). The late separation of the K-M curves is acknowledged. In order to explain the poor 
outcome observed with chemotherapy in PD-L1<1% subjects, the MAH presented the patient baseline 
characteristics showing a meaningful imbalance essentially with regard to age, with 23.8% of subjects 
older than 65 years in the experimental arm vs 60.9% in the control arm. The compliance by age to 
chemotherapy in the PD-L1<1% group should be discussed by the MAH.  

2.4.4.  Conclusions on the clinical efficacy 

It is acknowledged that data from Study KN021 suggest a benefit of the pembro combination over 
chemotherapy. However, based on available data not allowing to draw firm conclusion with regard to 
many relevant aspects, it would seem wise to wait for the top-line results from studies KN189 and 
KN042. Interim analyses for these studies are planned , and the MAH is therefore asked to provide these 
data as available, in order to allow a more informed evaluation of the B/R (Study KN189), and a better 
contextualization (Study KN042), of the sought indication.  

2.5.  Clinical safety 

Introduction 

The known pembrolizumab safety profile is mainly associated with immune-related adverse reactions and 
characterized by general (fatigue), gastrointestinal (diarrhoea and nausea), and skin (rash and pruritus) 
disorders. The majority of adverse reactions reported were of Grade 1 or 2 severity and the most serious 
were immune-related adverse reactions and severe infusion-related reactions.  

In order to evaluate the safety of pembrolizumab, in combination with pemetrexed and carboplatin, for 
the treatment of advanced non-squamous NSCLC patients, safety data from Cohort C and G1 of 
KEYNOTE-021 study were pooled. Both Cohorts enrolled patients with previously untreated advanced or 
metastatic NSCLC of any PD-L1 status, and without EGFR sensitizing mutations or ALK translocations. In 
Cohort G1, patients randomized to the control arm (pemetrexed/carboplatin) had the opportunity to 
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receive up to 24 months of pembrolizumab monotherapy in case of progressive disease by RECIST 1.1 
and specific criteria were met. No safety data related to these 25 patients who switched to second-line 
pembrolizumab as monotherapy were submitted with this application. 

Safety data are displayed in a tabular format, including data from subjects treated with chemotherapy 
alone in the control arm of Cohort G1 KEYNOTE-021 study, data from subjects treated with 
pembrolizumab/pemetrexed/carboplatin (pembro-chemo combination) in both Cohort C and G1 of  
KEYNOTE-021, and the Reference Safety Dataset, comprising  a pooled population (2799 melanoma and 
NSCLC patients) from KEYNOTE-001, KEYNOTE-002, KEYNOTE-006, and KEYNOTE-010 studies, treated 
with pembrolizumab as monotherapy. 

CHMP comment 

To evaluate the safety profile of the combined regimen including pembrolizumab/pemetrexed/carboplatin 
in the first-line treatment of metastatic non-squamous NSCLC, pooled data registered in a total of 83 
patients treated in Cohorts G1 and C of KN021 study have been submitted. Considering the similar 
baseline characteristics of patients in the two Cohorts, the proposed approach is agreed. In addition, as 
reference for the pembrolizumab safety profile when administered as monotherapy, a safety dataset of 
2799 patients, also including 154 first-line metastatic NSCLC patients treated in KN024, was provided. 
Due to the partial overlapping of the sought indication (“in combination with platinum-pemetrexed 
chemotherapy as first-line treatment of metastatic non-squamous NSCLC”) with that already granted (“as 
monotherapy, for the first-line treatment of metastatic NSCLC with PD-L1 TPS≥50%”), a direct 
comparison with safety data from first-line metastatic NSCLC patients (KN024 study) was performed by 
the MAH. 

The comparison has been conducted considering 3 patients populations, including subjects who received 
pembro combination (KN021 Cohorts C and G1 pooled), pembrolizumab monotherapy (KN024) and 
chemotherapy alone (KN021 Cohort G1). Limitations of cross-trials comparison are acknowledged, as well 
as the fact that KN024 included about 18% of patients with squamous histology. However, patients' 
characteristics were broadly similar in terms of cancer stage, prior systemic adjuvant/neo-adjuvant 
treatments, age, ECOG PS, brain metastases at baseline, while female and never smokers were more 
represented in KN-021.  

Patient exposure 
Overall, 83 patients received at least one dose of pembrolizumab in combination with 
pemetrexed/carboplatin in the Cohort C and G1 of KEYNOTE-021 study. 

Demographic and other baseline characteristics were generally similar between the 
pembrolizumab/chemotherapy combination group and the chemotherapy alone group.  The observed 
differences (i.e, 60% vs 45.2% of patients ≤65 years in the pembrolizumab combination group compared 
to chemotherapy.) are not expected to impact on the safety evaluation of the 
pembrolizumab/chemotherapy combination. 
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Table: Subjects Characteristics 
KN021 (Cohorts C and G1) and  

Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 
(ASaT) 

 

 
In cohort G1, a longer exposure to study regimen was registered in the pembrolizumab combination arm 
compared to chemotherapy alone, in terms of median number of months on therapy (8 versus 4.9 
months) and median number of administrations (12 versus 8 doses). In addition, the number of subjects 
receiving the pembrolizumab combination was greater than that treated with chemotherapy at each time 
interval (≥1, ≥3, ≥6, and ≥12 months). 
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Table: Exposure by Duration 
Cohort G1 

(ASaT Population) 

 
A summary of drug administration by dose regimen is shown in the Table below: 

Table: Summary of Drug Administration by Dose Regimen 
Cohort G1 

(ASaT Population) 

 

In Cohort C, the median number of months on therapy was 9 (range: 0-27) and the median number of 
doses was 12.5 (range: 1-33). Duration of exposure was ≥6 months for 15 of 24 subjects (62.5%). The 
number of administration by dose regimen was similar to what observed in Cohort G1, with on average 
patients completing 3.8 cycles (SD 0.7) of carboplatin, 9.1 cycles (SD 7.4) of pemetrexed, and 13.8 
cycles (SD 9.8) of pembrolizumab. 

CHMP comment 

The addition of pembrolizumab does not seem to compromise the standard chemotherapy program. On 
the contrary, more patients treated with pembro-chemo combination received the planned 4 cycles of 
carboplatin (88% vs 71%) and a higher rate received pemetrexed as maintenance (84.7% vs 67.7%) and 
for longer (median administration 11 vs 8 doses). 

Adverse events  
The safety profile of pembrolizumab combined with pemetrexed and carboplatin has been evaluated 
during the treatment period up to the cutoff of 31 May 2017 for both Cohorts C and G1. The median 
follow-up for subjects in Cohort G1 was 18.7 months (range 0.8-29.0), with a minimum of 16months 
from last patient randomized until data cutoff. The median follow-up for the 24 subjects enrolled in 
Cohort C was 17.4 months. Adverse events, occurred from the first dose up to 30 days after the last dose 
of study drug, were coded using Medical Dictionary for Regulatory Activities (MedDRA) Version 19.0 and 
graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), Version 4.0.  
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Table: Adverse Event Summary 
KN021 (Cohorts C and G1) and  

Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 
(ASaT Population) 
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For every SOC, except Blood and Lymphatic System Disorders, more AEs were reported in the pembro-
chemo combination compared to chemotherapy alone. The SOCs with the largest between groups 
differences were Skin and subcutaneous tissue disorders (69% vs 42%), Infections and infestations 
(62.7% vs 37.1%), Eye disorders (45.8% vs 25.8%), Nervous system disorders (70% vs 50%),  
Metabolism and nutrition disorders (64% vs 47%), General disorders and administration site conditions 
(84.3% vs 67.7%), and  Respiratory, thoracic, and mediastinal disorders (72.3% vs 56.5%). A similar 
pattern with smaller differences was seen with other SOCs. 

The frequency of the most common AEs, with the exception of anaemia, was generally higher in the 
pembrolizumab combination arm. The comparison between treatment in AEs sorted by risk difference 
(Cohort G1) is displayed in the following Figure: 
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Figure: Between-Treatment Comparison in AEs 
Selected AEs (≥15% incidence) and sorted by Risk Difference 

KN021 Cohort G1 
(ASaT Population) 

Pembro 200mg Combo (N=59) vs Control (N=62) 
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Table: Subjects with AEs (Incidence ≥10% in One or More Treatment Groups) KN021 (Cohorts 
C and G1) and monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 

Adverse Events with at Least One Incidence in KN021 
(ASaT Population) 
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At an analysis adjusted for exposure to study medication in Cohort G1, a smaller difference in the event 
rates by PT or by SOC was observed between groups compared to unadjusted AE rates. In both 
treatment arms, the majority of AEs occurred in the first 3 months, the period during which carboplatin 
was administered.  

CHMP comment 

The higher and longer exposure to chemotherapy achieved in patients treated with the pembro-chemo 
combination could account for the not negligible increase in the rates of AEs reported compared to 
chemotherapy alone, as shown by the reduced difference among groups at the analysis adjusted for 
exposure to study medication. 

Grade ≥3 Adverse Events 

In patients treated with pembrolizumab/chemotherapy combination, Grade ≥3 AEs, except for anemia, 
were reported at a frequency lower than 5%. The most common Grade≥ 3 AEs were anemia (13.3%), 
cellulitis (4.8%), dehydration (4.8%), decreased neutrophil count (4.8%), and pneumonia (4.8%). 

Table: Subjects with Grade 3-5 Adverse Events (incidence ≥1% in One or More Groups)  
KN021 (Cohorts C and G1) and Monotherapy Reference Dataset (KN001, KN002, KN006, 

KN010) (APaT Population) 
 KN021 G1 Chemo 

Alone 
KN021 C+G1 Combo 

Pooled 
Reference Data 

    
 n  (%)  n  (%)  n  (%)  
 Subjects in population                                                               62                                            83                                                                              2,799                                                                              
   with one or more adverse 

events                                                    
32      (51.6)                                     48                                     (57.8)                                    1,273                                     (45.5)                                    

   with no adverse events                                                             30      (48.4)                                    35  (42.2)                                    1,526                                     (54.5)                                    
 Blood and lymphatic system 

disorders                                            
12      (19.4)                                 14                                  (16.9)                                 123                                  (4.4)                                

   Anaemia                                                                            9 (14.5)  11                                        (13.3)                                      90                                      (3.2)                                     
   Leukopenia                                                                         0 (0.0)  1                                         (1.2)                                      4                                        (0.1)                                     
   Neutropenia  
   Pancytopenia                                                                    

2 
2 

(3.2) 
(3.2) 

 2  
      0                                       

 (2.4)  
  (0.0)                                    

 5  
      1                                      

 (0.2) 
  (0.0)                                     

   Thrombocytopenia                                                                   2 (3.2)  2                                        (2.4)                                      10                                        (0.4)                                     
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 Cardiac disorders 1 (1.6)  4                                   (4.8)                                 84                                (3.0)                                
 Aortic valve disease                                                               0 (0.0)       1    (1.2)       0   (0.0) 
 Myocardial infarction 0 (0.0)       2   (2.4)       5   (0.2) 
 Tachycardia 0 (0.0)       1   (1.2)       1   (0.0) 
 Gastrointestinal disorders                                                      5 (8.1)  5                                  (6.0)                                 231                                  (8.3)                                
   Autoimmune colitis                                                                            0 (0.0)  1                                        (1.2)                                      0                                        (0.0)                                     
   Colitis 0 (0.0)  1                                        (1.2)                                      32                                        (1.1)                                     
   Diarrhoea                                                                          1 (1.6)  3                                        (3.6)                                      36                                        (1.3)                                     
   Nausea                                                                             0 (0.0)  1                                        (1.2)                                      33                                        (1.2)                                     
   Vomiting                                                                           0 (0.0)  1                                        (1.2)                                      32                                        (1.1)                                     
 General disorders and 

administration site 
conditions                            

1 (1.6)  4                                  (4.8)                                 213                                  (7.6)                                

   Asthenia                                                                           0 (0.0)  1                                        (1.2)                                      34                                        (1.2)                                     
   Fatigue                                                                            0 (0.0)  3                                        (3.6)                                      69                                        (2.5)                                     
 Hepatobiliary disorders                                                         0 (0.0)  1                                   (1.2)                                 43                                   (1.5)                                
 Cholecystitis 0 (0.0)  1                                      (1.2)                                      5                                      (0.2)                                     
 Immune system disorders                                                         0 (0.0)  1                                    (1.2)                                 7                                   (0.3)                                
 Anaphylactic reaction 0 (0.0)  1                                      (1.2)                                      2                                      (0.1)                                     
 Infections and infestations                                                     3 (4.8)  14                                  (16.9)                                 220                                  (7.9)                                
 Cellulitis 0 (0.0)  4                                      (4.8)                                      14                                      (0.5)                                     
 Pneumonia 0 (0.0)  4                                      (4.8)                                      75                                      (2.7)                                     
 Sepsis 1 (1.6)  2                                      (2.4)                                      13                                      (0.5)                                     
 Urinary tract infection 0 (0.0)  2                                      (2.4)                                      14                                      (0.5)                                     
 Injury, poisoning and 

procedural complications                                  
0 (0.0)  3                                   (3.6)                                 38                                   (1.4)                                

 Investigations                                                                  8 (12.9)  9                                  (10.8)                                 130                                  (4.6)                                
       
 Alanine aminotransferase 

increased 
1 (1.6)  3                                      (3.6)                                      25                                      (0.9)                                     

 Aspartate aminotransferase 
increased 

1 (1.6)  3                                      (3.6)                                      24                                      (0.9)                                     

Lymphocyte count decreased 1 (1.6)  3                                      (3.6)                                      12                                      (0.4)                                     
Neutrophil count decreased 2 (3.2)  4                                      (4.8)                                      3                                      (0.1)                                     
Platelet count decreased 2 (3.2)  2                                     (2.4)                                      3                                      (0.1)                                     
White blood cell count decreased 1 (1.6)  2                                      (2.4)                                      2                                      (0.1)                                     
Metabolism and nutrition 

disorders                                              
4 (6.5)  12                                  (14.5)                                 233                                  (8.3)                                

   Dehydration                                                                        1 (1.6)  4                                        (4.8)                                      28                                        (1.0)                                     
   Hyperglycaemia                                                                     1 (1.6)  1                                        (1.2)                                      29                                        (1.0)                                     
   Hyponatraemia                                                                      1 (1.6)  2                                        (2.4)                                      62                                        (2.2)                                     
   Hypophosphataemia 0 (0.0)  3                                       (3.6)                                      14                                       (0.5)                                     
 Musculoskeletal and 

connective tissue disorders                                 
5 (8.1)  2                                  (2.4)                                 126                                  (4.5)                                

  Arthralgia 1 (1.6)  0                                       (0.0)                                      17                                       (0.6)                                     
   Back pain                                                                          1 (1.6)  1                                        (1.2)                                      38                                        (1.4)                                     
 Neoplasms benign, 

malignant and unspecified 
(incl cysts and polyps)             

0 (0.0)  1                                  (1.2)                                 79                                   (2.8)                                

 Nervous system disorders                                                        3 (4.8)  6                                  (7.2)                                 108                                  (3.9)                                
  Syncope 1 (1.6)  3                                       (3.6)                                      15                                       (0.5)                                     
Psychiatric disorders                                                        0 (0.0)  2                                  (2.4)                                 27                                  (1.0)                                
 Renal and urinary disorders                                                     1 (1.6)  3                                   (3.6)                                 38                                   (1.4)                                
 Acute kidney injury 1 (1.6)  3                                       (3.6)                                      17                                       (0.6)                                     
 Respiratory, thoracic and 

mediastinal disorders                                 
4 (6.5)  11                                  (13.3)                                 244                                  (8.7)                                

  Chronic obstructive pulmonary 
disease 

1 (1.6)  3                                       (3.6)                                      14                                       (0.5)                                     

   Dyspnoea                                                                           0 (0.0)       3                               (3.6)                                      78                                        (2.8)                                     
   Pleural effusion                                                                   0 (0.0)  2                                       (2.4)                                      37                                        (1.3)                                     
   Pneumonitis                                                                        0 (0.0)  2                                        (2.4)                                      34                                        (1.2)                                     
   Pulmonary embolism                                                                 2 (3.2)  1                                        (1.2)                                      46                                        (1.6)                                     
 Skin and subcutaneous 

tissue disorders                                          
1 (1.6)  2                                   (2.4)                                 40                                   (1.4)                                

  Rash 0 (0.0)  2                                       (2.4)                                      9                                       (0.3)                                     
 Vascular disorders                                                              1 (1.6)  4                                   (4.8)                                 84                                   (3.0)                                
   Hypertension                                                                       1 (1.6)  3                                        (3.6)                                      32                                        (1.1)                                     
 Table made by the assessor from Table 5.3.5.3.3-nsclc:5 (ISS) 
 Every subject is counted a single time for each applicable specific AE. A subjects with multiple AEs 

within a system organ class is counted a single time for that system organ class. 
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 A system organ class or specific adverse event appears on this report only if its incidence in one or 
more of the columns meets the incidence criterion in the report title. 

KN021 C+G1 Combo Pooled group includes all subjects who received at least one dose of 
pembrolizumab combination treatment in KN021 Cohort C and Cohort G1 

Reference dataset includes includes all subjects who received at least one dose of pembrolizumab in 
KN001, KN002, KN006 and KN010. 

 MedDRA preferred terms "Neoplasm Progression", "Malignant Neoplasm Progression" and "Disease 
Progression" not related to the drug are excluded. 

 MedDRA version used is 19.0. 
Grades are based on NCI CTCAE version4.0 
  
 (KN001 Database Cutoff Date for Melanoma: 18APR2014). 
 (KN001 Database Cutoff Date for Lung Cancer: 23JAN2015). 
 (KN002 Database Cutoff Date: 28FEB2015). 
 (KN006 Database Cutoff Date: 03MAR2015). 
 (KN010 Database Cutoff Date: 30SEP2015). 
 (KN021 Database Cutoff Date: 08 AUG2016). 

The comparison between pembrolizumab combination and chemotherapy alone in Grade≥3 AEs in Cohort 
G1, sorted by risk difference is displayed in the following Figure: 

Figure: Between-Treatment Comparison in Grade≥3 AEs 
Selected AEs (≥2% incidence) and sorted by Risk Difference 

(ASaT Population) Pembro 200mg Combo (N=59) vs Control (N=62) 

 
Among subjects who reported a Grade ≥3 AE, the median time to onset was 57.5 days (range 3-347) in 
the pembrolizumab combination arm and 22.0 days (range 2-232) in the control arm. 

In Cohort G1, when the incidence of Grade ≥3 AEs was adjusted for exposure to study medication, the 
difference between pembrolizumab combination and chemotherapy alone was generally smaller, and 
appeared to be driven by the difference in events per 100 person/months observed during the first 3 
months of study treatment (53 out of 91 events with pembrolizumab combination, and 45 out of 63 
events with chemotherapy).  
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Table: Exposure-Adjusted Grade≥ 3 AEs by Observation Period 
(Multiple Occurrences of Events); (Incidence > 0% in One or More Treatment Groups)  

Cohort G1 Subjects (ASaT Population) (Excerpt from Table 14.3-23) 

 

CHMP comment 

No major difference is observed overall in the rate of Grade ≥3 AEs between chemotherapy and 
pembrolizumab/chemotherapy combination (51.6% and 57.8%). The majority of the most common AEs 
(fatigue, nausea, constipation and diarrhea) were Grade 1-2 in severity. As expected, the safety profile of 
pembrolizumab in combination with chemotherapy was less favourable compared to pembrolizumab 
monotherapy due to the added contribution of pemetrexed/carboplatin in terms of Grade≥3 AEs. 
However, there are SOCs for which the rate of Grade≥3 AEs was markedly higher than that with 
chemotherapy alone, thus suggesting a major contribution due to the addition of pembrolizumab. This is 
the case of Infections and Infestations (16.9% vs 4.8%), Metabolism and nutrition disorders (14.5% vs 
6.5%), Respiratory, thoracic and mediastinal disorders (13.3% vs 6.5%). 

The Applicant argues that the prolonged exposure to chemotherapy may contribute to the higher 
frequency of specific Grade ≥3 AEs observed in subjects in the pembro-chemo combination arm. 
Although this can be agreed on, higher Grade ≥3 AEs event rates were reported for the pembro-chemo 
combination despite exposure adjustments. This is especially notable for the SOC Infections and 
infestations in which the exposure adjusted Grade≥3 AEs were 12 (2.3%) with the combination versus 3 
(0.8%) in the control arm. 

The conclusion of the MAH that the difference between pembrolizumab combination and chemotherapy in 
the exposure-adjusted analyses appeared to be driven by the difference in event rates during the first 3 
months of study treatment cannot be followed, since the largest difference in exposure-adjusted grade ≥ 
3 events between both treatment arms was observed between 6 and 12 months (pembro-chemo 
combination 21, chemotherapy control 5 events, see table above). 

Drug-related Adverse Events 

The overall incidence of drug-related AEs was 95.2% with pembrolizumab/chemotherapy combination and 
90.3% with chemotherapy alone. With the exception of anaemia, the incidence of common drug-related 
AEs, was higher in the pembrolizumab/chemotherapy combination group compared to that observed in 
the chemotherapy alone. 
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Table: Subjects With Drug-Related Adverse Events (Incidence ≥5% in One or More Treatment 
Groups) KN021 (Cohorts C and G1) and monotherapy Reference Dataset (KN001, KN002, 
KN006, KN010) - Adverse Events with at Least One Incidence in KN021 (ASaT Population) 

 

 
The incidence of treatment interruption due to drug-related AEs was 31.3% for 
pembrolizumab/chemotherapy combination, 25.8% for chemotherapy alone, and 12.5% for 
pembrolizumab monotherapy in the reference safety dataset. The most common drug-related AEs leading 
to treatment interruption in the pembrolizumab combined group were fatigue (7.2%) and neutropenia 
(7.2%, including 5 subjects with neutrophil count decreased and 1 subject with neutropenia). In the 
chemotherapy alone control group, 5 patients (8.1%) interrupted treatment due to anemia and 6 patients 
(9.7%) due to neutropenia (3 subjects with neutrophil counts decreased and 3 subjects with 
neutropenia). 
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Drug-related Grade ≥3 Adverse Events 
 

Table: Subjects With Drug-Related Grade ≥3 Adverse Events 
(Incidence ≥1% in One or More Treatment Groups) 

KN021 (Cohorts C and G1) and  Monotherapy Reference Dataset (KN001, KN002, KN006, 
KN010) - Adverse Events with at Least One Incidence in KN021 (ASaT Population) 
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CHMP comment 

Overall, drug-related AEs and drug-related Grade≥3 AEs were most frequent in patients treated with 
pembrolizumab combined with chemotherapy compared to those who received chemotherapy alone or 
pembrolizumab monotherapy in the Reference dataset. The safety profile in the chemotherapy alone 
group was as expected, with Anaemia (53.2%), Nausea (43.5%), Fatigue (40.3%), and Vomiting 
(17.7%) as the most common drug-related AEs. A notably higher rate of Hypothyroidism was reported 
with pembro-chemo combination compared to chemotherapy alone (10.8% vs 1.6%). 

Although the higher rate of drug-related AEs, the type of the most common events reported with the 
combined regimen was consistent with the known safety profile of any single agent individually. No new 
safety issues were identified with the addition of pembrolizumab to pemetrexed/carboplatin regimen. 

Serious adverse event/deaths/other significant events 
Serious adverse events (SAEs), occurred from the first dose up to 90 days after the last dose of study 
drug, were reported. 

Table: Subjects With Serious Adverse Events Up to 90 Days of Last Dose 
(Incidence ≥1% in One or More Treatment Groups) KN021 (Cohorts C and G1) and  

Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 
Adverse Events with at Least One Incidence in KN021 (ASaT Population) 

 
 KN021 G1 Chemo 

Alone 
KN021 C+G1 Combo 

Pooled 
Reference Data 

    
 n  (%)  n  (%) n  (%)  
 Subjects in population                                                               62                                            83                                     2,799  
   with one or more adverse 

events                                                    
17      (27.4)                                     36                                    (43.4) 1,041 (37.2) 

   with no adverse events                                                             45      (72.6)                                    47 (56.6) 1,758 (62.8) 
 Blood and lymphatic system 

disorders                                            
5      (8.1)                                5 (6.0) 52 (1.9) 

   Anaemia                                                                            1 (1.6) 3 (3.6) 31 (1.1) 
   Febrile neutropenia 1 (1.6) 1 (1.2) 2 (0.1) 
   Neutropenia                                                                         1 (1.6) 0 (0.0) 1 (0.0) 
   Pancytopenia                                                                    2 (3.2) 0 (0.0) 1 (0.0) 
   Thrombocytopenia                                                                   1 (1.6) 1 (1.2) 5 (0.2) 
 Cardiac disorders 2 (3.2) 4 (4.8) 90 (3.2) 
 Aortic valve disease                                                               0 (0.0) 1 (1.2) 0 (0.0) 
Atrial fibrillation 1 (1.6) 1 (1.2) 13 (0.5) 
Cardiac ventricular thrombosis 1 (1.6) 0 (0.0) 0 (0.0) 
 Myocardial infarction 0 (0.0) 2 (2.4) 5 (0.2) 
 Tachycardia 0 (0.0) 1 (1.2) 2 (0.1) 
 Gastrointestinal disorders                                                      7 (11.3) 4 (4.8) 184 (6.6) 
    Abdominal pain 0 (0.0) 1 (1.2) 22 (0.8) 
   Autoimmune colitis                                                                            0 (0.0) 1 (1.2) 0 (0.0) 
   Colitis 0 (0.0) 1 (1.2) 31 (1.1) 
   Diarrhoea                                                                          1 (1.6) 0 (0.0) 26 (0.9) 
   Diverticular perforation 1 (1.6) 0 (0.0) 0 (0.0) 
   Dysphagia 1 (1.6) 0 (0.0) 5 (0.2) 
   Haematochezia 1 (1.6) 0 (0.0) 6 (0.2) 
   Nausea                                                                             2 (3.2) 1 (1.2) 18 (0.6) 
   Small intestinal obstruction 2 (3.2) 0 (0.0) 6 (0.2) 
   Vomiting                                                                           0 (0.0) 1 (1.2) 18 (0.6) 
 General disorders and 

administration site 
conditions                            

1 (1.6) 6 (7.2) 133 (4.8) 

   Asthenia                                                                           0 (0.0) 1 (1.2) 12 (0.4) 
   Death 0 (0.0) 1 (1.2) 17 (0.6) 
   Fatigue                                                                            0 (0.0) 2 (2.4) 12 (0.4) 
  Non-cardiac chest pain 0 (0.0) 1 (1.2) 2 (0.1) 
   Pyrexia 1 (1.6) 2 (2.4) 35 (1.3) 
 Immune system disorders                                                         0 (0.0) 1 (1.2) 6 (0.2) 
 Anaphylactic reaction 0 (0.0) 1 (1.2) 1 (0.0) 
 Infections and infestations                                                     3 (4.8) 12 (14.5) 233 (8.3) 
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 Cellulitis 0 (0.0) 4 (4.8) 15 (0.5) 
 Diverticulitis 1 (1.6) 0 (0.0) 3 (0.1) 
Periorbital cellulitis 1 (1.6) 0 (0.0) 0 (0.0) 
 Pneumonia 0 (0.0) 4 (4.8) 85 (3.0) 
 Pyelonephritis acute 0 (0.0) 1 (1.2) 1 (0.0) 
 Sepsis 1 (1.6) 2 (2.4) 14 (0.5) 
Upper respiratory tract infection 0 (0.0) 1 (1.2) 2 (0.1) 
 Urinary tract infection 0 (0.0) 2 (2.4) 14 (0.5) 
Urosepsis 0 (0.0) 1 (1.2) 2 (0.1) 
 Injury, poisoning and 

procedural complications                                  
0 (0.0) 1 (1.2) 39 (1.4) 

 Investigations                                                                  0 (0.0) 1 (1.2) 24 (0.9) 
       
Transaminase increased 0 (0.0) 1 (1.2) 0 (0.0) 
Metabolism and nutrition 

disorders                                              
1 (1.6)  3                                 (3.6) 99 (3.5) 

   Dehydration                                                                        1 (1.6)  3                                       (3.6) 24 (0.9) 
 Musculoskeletal and 

connective tissue disorders                                 
3 (4.8)  1                                 (1.2) 75 (2.7) 

  Back pain                                                                          1 (1.6)  0                                      (0.0) 15 (0.5) 
  Flank pain                                                                          1 (1.6)  0                                      (0.0) 2 (0.1) 
  Musculoskeletal pain                                                                          1 (1.6)  0                                      (0.0) 8 (0.3) 
  Neck pain                                                                          0 (0.0)  1                                       (1.2) 3 (0.1) 
 Neoplasms benign, 

malignant and unspecified 
(incl cysts and polyps)             

0 (0.0)  1                                 (1.2) 96 (3.4) 

Malignant pleural effusion 0 (0.0) 1 (1.2) 4 (0.1) 
 Nervous system disorders                                                        2 (3.2) 3 (3.6) 106 (3.8) 
Cerebrovascular accident 1 (1.6) 0 (0.0) 10 (0.4) 
Cerebrovascular disorder 0 (0.0) 1 (1.2) 0 (0.0) 
Encephalopaty 0 (0.0) 1 (1.2) 2 (0.1) 
Haemorrhage intracranial 0 (0.0) 1 (1.2) 4 (0.1) 
Syncope 1 (1.60) 0 (0.0) 10 (0.4) 
Psychiatric disorders                                                        0 (0.0) 2 (2.4) 27 (1.0) 
Depression 0 (0.0) 1 (1.2) 1 (0.0) 
Mental status changes 0 (0.0) 1 (1.2) 3 (0.1) 
 Renal and urinary disorders                                                     1 (1.6) 4 (4.8) 54 (1.9) 
 Acute kidney injury 1 (1.6) 4 (4.8) 22 (0.8) 
 Respiratory, thoracic and 

mediastinal disorders                                 
3 (4.8)  11                                 (13.3) 247 (8.8) 

  Acute respiratory failure 0 (0.0) 1 (1.2) 7 (0.3) 
  Chronic obstructive pulmonary 

disease 
1 (1.6) 2 (2.4) 16 (0.6) 

   Dyspnoea                                                                           0 (0.0) 2 (2.4) 45 (1.6) 
   Pleural effusion                                                                   0 (0.0) 2 (2.4) 48 (1.7) 
   Pneumonitis                                                                        0 (0.0) 2 (2.4) 46 (1.6) 
   Pulmonary embolism                                                                 1 (1.6) 1 (1.2) 41 (1.5) 
 Skin and subcutaneous 

tissue disorders                                          
0 (0.0) 2 (2.4) 19 (0.7) 

  Rash 0 (0.0) 2 (2.4) 6 (0.2) 
 Vascular disorders                                                              0 (0.0) 1 (1.2) 53 (1.9) 
   Embolism                                                                      0 (0.0) 1 (1.2) 9 (0.3) 
 Table made by the assessor from Table 5.3.5.3.3-nsclc:10 (ISS) 
Every subject is counted a single time for each applicable specific AE. A subjects with multiple AEs within a system 

organ class is counted a single time for that system organ class. 
 A system organ class or specific adverse event appears on this report only if its incidence in one or more of the 

columns meets the incidence criterion in the report title. 
KN021 C+G1 Combo Pooled group includes all subjects who received at least one dose of pembrolizumab combination 

treatment in KN021 Cohort C and Cohort G1 
Reference dataset includes includes all subjects who received at least one dose of pembrolizumab in KN001, KN002, 

KN006 and KN010. 
 MedDRA preferred terms "Neoplasm Progression", "Malignant Neoplasm Progression" and "Disease Progression" not 

related to the drug are excluded. 
 MedDRA version used is 19.0. 
Grades are based on NCI CTCAE version4.0 
  
 (KN001 Database Cutoff Date for Melanoma: 18APR2014). 
 (KN001 Database Cutoff Date for Lung Cancer: 23JAN2015). 
 (KN002 Database Cutoff Date: 28FEB2015). 
 (KN006 Database Cutoff Date: 03MAR2015). 
 (KN010 Database Cutoff Date: 30SEP2015). 
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 (KN021 Database Cutoff Date: 08 AUG2016). 

 
Drug-related Serious Adverse Events 

More subjects in the pembrolizumab/chemotharpy combination group reported drug-related SAEs 
compared to the chemotherapy alone control group (26.5% vs 9.7%). 

Table: Subjects With Drug-Related Serious Adverse Events Up to 90 Days of Last Dose 
(Incidence ≥1% in One or More Treatment Groups) 

KN021 (Cohorts C and G1) and  
Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 

Adverse Events with at Least One Incidence in KN021 
(ASaT Population) 

 

 
 

CHMP comment 

Drug-related SAEs were much more frequent in the combination arm compared to chemotherapy alone 
(26.5% vs 9.7%). In the pembrolizumab combination group, SAEs were mostly in the SOCs  Infections 
and Infestations (14.5%), and Respiratory, thoracic and mediastinal disorders (13.3%), while the most 
common SAEs reported with chemotherapy alone were in the SOC Gastrointestinal disorders (11.3%). 
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However, the incidence of specific PTs considered drug-related to pembro-chemo combination was low, 
with the most common events (i.e Acute kidney injury, Cellulitis, Fatigue, Pyrexia, Rash, and Sepsis) 
registered in no more than 2 patients (2.4%). 

Deaths 

Overall, in NSCLC patients treated with pembrolizumab/chemotherapy combination, 3 deaths (3.6%) due 
to an AE (2 in Cohort C:  due to unknown cause or pneumonitis; 1 in Cohort G1: due to sepsis) were 
registered.  

A subject (Cohort G1) received the last dose of carboplatin on Cycle 4, Day 62, and the last dose of 
pembrolizumab and pemetrexed on Cycle 5, Day 83. On Day 91 the subject experienced sepsis , and was 
hospitalized and treated with antibiotics on Day 92. On Day 94 the subject developed worsening 
hypoxemic respiratory failure, worsening shock, and multi-organ failure. After discussion with the family, 
the subject was transitioned to comfort measures and died on Day 99. No autopsy was performed. This 
case was considered drug-related by the Investigator. 

A subject (Cohort C) received 4 cycles of carboplatin and 7 cycles each of pemetrexed and 
pembrolizumab. On Day 140, the subject experienced increased dyspnea on exertion and weakness 
requiring oxygen and was hospitalized and treated for a diagnosis of acute respiratory failure (Grade 4) 
due to a possible lung infection versus interstitial lung disease versus exacerbation of chronic obstructive 
pulmonary disease (Grade 3). On Day 146, a chest X-ray indicated decreased interstitial prominence and 
the subject was discharged from hospital on a prednisone taper. The event of acute respiratory failure 
(Grade 4) was considered resolved and chronic obstructive pulmonary disease (Grade 3) was ongoing. 
The Investigator considered the acute respiratory failure (Grade 4) to be not related to study medication. 
On Day 169, a CT-scan showed progression of disease and the subject discontinued from the study. On 
Day 198, the subject died due to unknown cause. No autopsy was performed. 

A subject (Cohort C) received 4 cycles of carboplatin and 8 cycles each of pemetrexed and 
pembrolizumab. Dose of pembrolizumab was delayed for cycles 3,5, 7 and 8 (dyspnea) and cycles 7 and 
8 (AST increased), and on an unspecified day dose frequency was changed from Q3W to Q4W. On Day 
264, study treatment was interrupted in response to ongoing tachycardia (Grade 1), and on Day 299, the 
subject was discontinued from study treatment due to malignant neoplasm disease progression and 
continued as a participant in Survival Follow-up. On Day 316, the subject was admitted to the hospital 
with a diagnosis of pneumonitis based on clinical assessment with unknown etiology and discharged on 
Day 325 continuing treatment with oral steroids. At discharge, the patients had not fully recovered from 
pneumonitis and tachycardia, and the events continued until the subject’s death on Day 348. After the 
data cutoff date, the Investigator changed the event term of “pneumonitis” to “malignant neoplasm 
progression”.  

None of the fatal cases occurred in patients treated with pembrolizumab in combination with 
pemetrexed/carboplatin was deemed related to study medication, but sepsis was considered by the 
Investigator to be related to pemetrexed. 

Two (3.2%) deaths due to an AE (1 sepsis and 1 pancytopenia), both considered drug-related by the 
Investigator, were registered in the chemotherapy control arm of KN021 study Cohort G1.  

CHMP comment 

A similar rate of fatal cases due to AE was registered in patients treated with chemotherapy compared to 
those who received pembrolizumab added to chemotherapy (3.6% vs 3.2%). One drug-related fatal case 
(Sepsis) was reported with the pembro-chemo combination.  

Adverse Events of Special Interest (AEOSI) 
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The AEOSI, including immune-mediated AEs and infusion-related reactions considered to be identified or 
potential risk for pembrolizumab, are characterized in an ongoing manner as part of the pembrolizumab 
development program. A pre-specified list of PTs was developed for assessing AEOSI and the current list, 
including 17 AEOSI categories, applied to this dataset is shown in the Table below: 

Table: Adverse Events of Special Interest Preferred Terms 
(Version 10.2 RMST 02-May-2016)  
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The incidence of AEOSI including all risk categories, both identified and potential, among patients treated 
with pembrolizumab in combination with chemotherapy is reported below in comparison with 
chemotherapy alone control arm in KN021 and pembrolizumab monotherapy in reference safety dataset: 
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Table: Adverse Event Summary KN021 (Cohorts C and G1) and  
Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 

AEOSI Including All Risk Categories (ASaT Population) 

 
 

Table: Subjects with Important Identified AEOSI 
KN021 (Cohorts C and G1) and  

Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 
AEOSI Including All Risk Categories 

(ASaT Population) 
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For a small subset of terms, not all relevant events have been included in the reference safety dataset as 
a result of coding issues and differing database locks. In particular, five additional cases of Nephritis were 
observed but not reported in the above Table due to changes in the database and subsequent PT 
encoding (in total 9 events, 0.3%); one case of colitis was included due to data entry error (in total 48 
events, 1.7%); one event of anaphylactoid reaction was not counted as an infusion-related reaction since 
this term was not part of the AEOSI list at the time of reporting (in total 71 events, 2.5%). 
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There were no reports of Mysthenic syndrome in the pembrolizumab/chemotherapy combination group. 

CHMP comment 

The overall incidence of AEOSI was not influenced by the addition of chemotherapy to pembrolizumab, 
even though some events, such as Hypothyroidism, occurred more frequently in patients treated with 
pembrolizumab/chemotherapy combination compared to those who received chemotherapy alone (14.5% 
vs 4.8%). A similar findings was observed in HL patients treated with pembrolizumab, but in that case it 
was possible to justify the higher number of events based on the rate of prior radiation therapy to neck 
and/or mediastinum.  However based on updated data radiotherapy does not appear to be the cause of 
the apparent higher increase in the incidences of hypothyroidism and hyperthyroidism in Study KEYNOTE-
021.  

Based on the currently available data, it remains unclear whether the combination increases the risk of 
thyroid dysfunction. Data from Study KN189 will help to clarify on this issue. In the meanwhile 
information on the higher risk of adverse reaction with pembro combo compared to pembro monotherapy 
should be reported in Section 4.4 

Laboratory findings 
Laboratory abnormalities were analyzed based on the highest CTCAE grade reported in the ASaT 
population. 

The most frequently reported laboratory abnormalities with pembrolizumab chemotherapy combination 
are listed in the following Table: 

Table: Summary of subjects with increases in laboratory test toxicity Grades from baseline 
KN021 (Cohorts C and G1) and  

Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 
 (ASaT Population) 

 
Laboratory test KN021  

G1 Chemo Alone 
(N=62) 

KN021 C+G1 Combo 
Pooled 
(N=83) 

Reference Data 
 

(N=2,799) 
All Grades 

n(%) 
Grade 3-4 

n(%) 
All Grades 

n(%) 
Grade 3-4 

n(%) 
All Grades 

n(%) 
Grade 3-4 

n(%) 
Haemoglobin decreased 52 (83.9) 12 (19.4) 70 (86.4) 12 (14.8) 1,324 (49.9) 121 (4.6) 
Glucose increased 36 (61.0) 3 (5.1) 61 (74.4) 7 (8.5) 1,418 (54.7) 121 (4.7) 
Leukocytes decreased 35 (57.4) 5 (8.2) 42 (51.9) 8 (9.9) 331 (12.5) 13 (0.5) 
Lymphocytes decreased 34 (59.6) 16 (28.1) 48 (59.3) 19 (23.5) 848 (33.5) 213 (8.4) 
Neutophils decreased 26 (43.3) 5 (8.3) 30 (37.0) 8 (9.9) 178 (6.9) 39 (1.5) 
Platelet decreased 21 (36.2) 6 (10.3) 18 (22.2) 5 (6.2) 312 (11.8) 35 (1.3) 
Aspartate Aminotransferase Increased 27(45.8) 1 (1.7) 45 (55.6) 5 (6.2) 721 (27.3) 53 (2.0) 
Alanine Aminotransferase Increased 19 (32.2) 1 (1.7) 36 (45.0) 4 (5.0) 624 (23.6) 56 (2.1) 
Triglycerides increased 3 (42.9) 0 (0.0) 3 (33.3) 0 (0.0) 726 (32.5) 27 (1.2) 
Creatinine increased 11 (19.0) 1 (1.7) 28 (34.6) 3 (3.7) 425 (16.0) 18 (0.7) 
Albumin decreased 18 (30.5) 0 (0.0) 32 (39.5) 0 (0.0) 913 (34.8) 38 (1.5) 
Calcium decreased 11 (18.6) 1 (1.7) 20 (25.0) 3 (3.8) 616 (23.3) 32 (1.2) 
Calcium increased 7 (12.3) 0 (0.0) 15 (18.8) 1 (1.3) 214 (8.1) 28 (1.1) 
Phosphate decreased 13 (23.6) 6 (10.9) 22 (27.8) 5 (6.3) 498 (19.8) 121 (4.8) 
Potassium decreased 13 (22.4) 1 (1.7) 26 (32.5) 6 (7.5) 332 (12.5) 49 (1.9) 
Sodium decreased 20 (35.1) 2 (3.5) 30 (38.0) 6 (7.6) 970 (36.5) 188 (7.1) 

Table made by the Assessor from Table 5.3.5.3.3-nsclc:142 (ISS)  

No patients in either treatment arms of Cohort G1 met the criteria for Hy’s Law. However, a higher rate of 
patients treated with pembrolizumab/chemotherapy combination compared to chemotherapy alone 
experienced aminotransferases increase ≥3 X ULN (8.5% vs 6.5%) and  ≥5 X ULN (3.4% vs 1.6%). In 2 
patients treated with pembrolizumab combined to chemotherapy an increase in aminotransferases ≥10 X 
ULN was registered. No patients in both arms reported bilirubin elevation. 

In Cohort C, 1 patient treated with pembrolizumab 2 mg/kg combined with chemotherapy was initially 
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reported to have laboratory abnormalities consistent with Hy’s Law. However, on closer inspection it was 
noted that an erroneous manual entry of the upper limit of normal for bilirubin on 2 occasions led to the 
classification despite normal bilirubin levels. 

CHMP comment 

As expected, a higher rate of laboratory abnormalities was registered with the pembrolizumab 
combination compared to monotherapy. In addition, for some laboratory findings (i.e, increase of glucose, 
AST, ALT, creatinine and potassium decreased) an enlarged rate and severity were registered with the 
pembrolizumab/chemotherapy combination compared to both chemotherapy alone and pembrolizumab 
monotherapy. However numbers are too small to draw reliable conclusions.  

Safety in special populations 

Age 
 

There were no patients older than 85 years in KEYNOTE-021 study. 
 

Table: Adverse Event Summary by Age Category (<65, 65-74, 75-84, ≥85 Years) 
KN021 (Cohorts C and G1)  

 (ASaT Population) 
 

 KN021 G1 Chemo Alone KN021 C+G1 Combo Pooled 

<65 65-74 75-84 <65 65-74 75-84 
n (%) n (%) n (%) n (%) n (%) n (%) 

Subjects in population 
 

28 31 3 50 26 7 

with one or more adverse events 28 (100) 31 (100) 2 (66.7) 50 (100) 26 (100) 7 (100) 
with no adverse event 0 (0.0) 0 (0.0) 1 (33.3) 0 (0.0) 0 (0.0) 0 (0.0) 
with drug-related† adverse events 24 (85.7) 30 (96.8) 2 (66.7) 48 (96.0) 25 (96.2) 6 (85.7) 
with toxicity grade ≥3 AEs 13 (46.4) 18 (58.1) 1 (33.3) 27 (54.0) 18 (69.2) 3 (42.9) 
with toxicity grade ≥3 drug-related AEs 6 (21.4) 10 (32.3) 0 (0.0) 18 (36.0) 14 (53.8) 1 (14.3) 
with serious adverse events 6 (21.4) 10 (32.3) 1 (33.3) 19 (38.0) 14 (53.8) 3 (42.9) 
with serious drug-related AEs 1 (3.6) 5 (16.1) 0 (0.0) 11 (22.0) 10 (38.5) 1 (14.3) 
who died 0 (0.0) 2 (6.5) 0 (0.0) 2 (4.0) 1 (3.8) 0 (0.0) 
who died due to a drug-related AE 0 (0.0) 2 (6.5) 0 (0.0) 1 (2.0) 0 (0.0) 0 (0.0) 
discontinued‡ due to an adverse event 3 (10.7) 5 (16.1) 0 (0.0) 11 (22.0) 2 (7.7) 1 (14.3) 
discontinued due to a drug-related AE 3 (10.7) 5 (16.1) 0 (0.0) 9 (18.0) 1 (3.8) 1 (14.3) 
discontinued due to a serious AE 0 (0.0) 3 (9.7) 0 (0.0) 8 (16.0) 1 (3.8) 0 (0.0) 
discontinued due to a serious drug-related 
AE 

0 (0.0) 3 (9.7) 0 (0.0) 6 (12.0) 0 (0.0) 0 (0.0) 

CNS (confusion/extrapyramidal)  5 (17.9) 3 (9.7) 0 (0.0) 7 (14.0) 3 (11.5) 1 (14.3) 
AE related to falling 0 (0.0) 4 (12.9) 0 (0.0) 8 (16.0) 5 (19.2) 2 (28.6) 
CV events 6 (21.4) 9 (29.0) 0 (0.0) 16 (32.0) 11 (42.3) 1 (14.3) 
Cerebrovascular events 1 (3.6) 0 (0.0) 0 (0.0) 1 (2.0) 1 (3.8) 0 (0.0) 
Infections  8 (28.6) 14 (45.2) 1 (33.3) 33 (66.0) 17 (65.4) 2 (28.6) 
Table made by the Assessor from Appendix 2.7.4:1 and Appendix 2.7.4:2 (SCS)  
† Determined by the investigator to be related to the drug. 
‡ Study medication withdrawn. 
MedDRA preferred terms "Neoplasm Progression", "Malignant Neoplasm Progression" and "Disease Progression" not related to the drug 
are excluded. 
AEs were followed up to 30 days after last dose of study treatment, SAEs were followed up to 90 days after last dose of study treatment 
KN021 Database Cutoff Date: 08AUG2016 
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Table: Adverse Event Summary by Age Category (<65, ≥65 Years) KN021 (Cohorts C and G1) 
and Monotherapy Reference Dataset (KN001, KN002, KN006, KN010)  (ASaT Population) 

 

 
CHMP comment 

Based on submitted data, the combined regimen of pembrolizumab and chemotherapy was less 
favourably tolerated than chemotherapy alone in patients older than 65 years, in particular in terms of 
Grade≥3 drug-related AEs (45.5% vs 29.4%) and serious drug-related AEs A higher rate of Grade ≥3 
drug-related AE (33.3% vs14.7%).  

An additional table displaying safety by age group for specific AEs in the elderly population (Table 2.5.19) 
reported 42.3% cardiovascular events in subjects 65-74 years treated in the in the pembro-chemo 
combination group compared to 29% events in the same age group of the chemotherapy group. 
Infections were reported in 65.4% of subjects 65-74 years in the pembro-chemo combination group 
compared to 45.2% events in the same age group of the chemotherapy group (incidence for < 65 years 
were 66% in the pembro combo vs. 28.5% in the chemo alone group). 

However, no firm conclusions can be drawn on the overall safety of pembrolizumab combined with 
chemotherapy by age categories due to the limited size of the subgroups. With only 3 respectively 7 
subjects in the age group of 75-84 years and the oldest subject in the pembro-chemo combination group 
being 77 years of age, the age distribution in Study KN021 appears not representative of a generally 
older NSCLC population.  Moreover imbalances between treatment arms in Study KNO21 with a lower 
proportion of elderly patients in the pembro-chemo combination group compared to the chemotherapy 
control arm (40% vs. 55% subjects ≥ 65 years) might further impact the safety evaluation in the elderly.  
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Gender 
Table: Adverse Event Summary by Gender (Male, Female) 

KN021 (Cohorts C and G1) and  
Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 

 (ASaT Population) 

 

 

ECOG status 
Table: Adverse Event Summary by ECOG Status Category (0, 1) 

KN021 (Cohorts C and G1) and  
Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 

 (ASaT Population) 
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Region 
The majority of subjects in Cohorts C and G1 in KEYNOTE-021 were from the United States. Only six 
subjects were enrolled from Taiwan. 

CHMP comment 

The pembrolizumab/chemotherapy regimen was overall more toxic than chemotherapy alone or 
pembrolizumab monotherapy. The small sample size does not allow drawing conclusions on the 
contribution of specific factors such as gender and ECOG PS. No subject with ECOG PS 2 was enrolled in 
Study KN021. 

Discontinuation due to adverse events 
A total of 14 subjects (16.9%) in the pembrolizumab/chemotherapy combination group discontinued 
treatment due to an AE compared to 8 subjects (12.9%) in the chemotherapy alone control group. 

The number and percent of subjects with treatment discontinuation because of drug-related AEs (at least 
one incidence in KN021) are shown in the following Table: 

 
Table: Subjects With Drug-related AEs resulting in treatment discontinuation 

(Incidence ≥1% in One or More Treatment Groups) 
KN021 (Cohorts C and G1) and  

Monotherapy Reference Dataset (KN001, KN002, KN006, KN010) 
Adverse Events with at Least One Incidence in KN021 

(ASaT Population) 
 KN021 G1 Chemo 

Alone 
KN021 C+G1 Combo 

Pooled 
Reference Data 

    
 n  (%)  n  (%) n  (%)  
 Subjects in population                                                               62                                            83                                     2,799  
   with one or more adverse 

events                                                    
8      (12.9)                                     11                                    (13.3) 146 (5.2) 

   with no adverse events                                                             54      (87.1)                                    72 (86.7) 2,653 (94.8) 
       
Rash                                            0      (0.0)                                3 (3.6) 1 (0.0) 
Acute kidney injury                                                                            1 (1.6) 2 (2.4) 2 (0.1) 
Pneumonitis 0 (0.0) 1 (1.2) 34 (1.2) 
Blood creatinine increase                                                                         1 (1.6) 1 (1.2) 0 (0.0) 
Colitis                                                                  0 (0.0) 1 (1.2) 14 (0.5) 
Febrile neutropenia                                                                  0 (0.0) 1 (1.2) 0 (0.0) 
Renal disorder 0 (0.0) 1 (1.2) 0 (0.0) 
Sepsis 1 (1.6) 1 (1.2) 0 (0.0) 
Alanine aminotransferase 
increased 

1 (1.6) 0 (0.0) 2 (0.1) 

Anaemia 1 (1.6) 0 (0.0) 0 (0.0) 
Blood alkaline phosphatase 

increased                                                      
1 (1.6) 0 (0.0) 0 (0.0) 

Fatigue 1 (1.6) 0 (0.0) 5 (0.2) 
Infusion related reaction 1 (1.6) 0 (0.0) 0 (0.0) 
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Pancytopenia 1 (1.6) 0 (0.0) 0 (0.0) 
Thrombocytopenia                                                                          1 (1.6) 0 (0.0) 1 (0.0) 
 Table made by the assessor from Table 5.3.5.3.3-nsclc:13 (ISS) 
Every subject is counted a single time for each applicable specific AE.  
KN021 C+G1 Combo Pooled group includes all subjects who received at least one dose of pembrolizumab combination 

treatment in KN021 Cohort C and Cohort G1 
Reference dataset includes includes all subjects who received at least one dose of pembrolizumab in KN001, KN002, 

KN006 and KN010. 
 MedDRA preferred terms "Neoplasm Progression", "Malignant Neoplasm Progression" and "Disease Progression" not 

related to the drug are excluded. 
 MedDRA version used is 19.0. 
 (KN001 Database Cutoff Date for Melanoma: 18APR2014). 
 (KN001 Database Cutoff Date for Lung Cancer: 23JAN2015). 
 (KN002 Database Cutoff Date: 28FEB2015). 
 (KN006 Database Cutoff Date: 03MAR2015). 
 (KN010 Database Cutoff Date: 30SEP2015). 
 (KN021 Database Cutoff Date: 08 AUG2016). 

Post marketing experience 
No post-marketing data have been submitted. The PSUR (covered period 04 March 2016 to 03 September 
2016) has been just reviewed by the PRAC (EMEA/H/C/PSUSA/00010403/201609).  

2.5.1.  Discussion on clinical safety 

To evaluate the safety profile of the combined pembrolizumab/pemetrexed/carboplatin regimen as first-
line treatment of metastatic non-squamous NSCLC, a limited safety database including a total of 83 
patients treated in Cohorts G1 and C of KN021 study have been submitted. A comparative safety analysis 
has been conducted versus the 62 patients treated with chemotherapy alone in the control arm of Cohort 
G1, and the reference safety dataset of pembrolizumab monotherapy including 2799 melanoma and 
NSCLC patients. 

The median exposure to treatment in Cohort G1 was longer in the pembrolizumab combination arm 
compared to chemotherapy alone (i.e, median number on therapy: 8 vs 4.9 months; median number of 
administrations: 12 vs 8 doses). The rate of patients with an exposure duration ≥6 months was higher in 
the pembrolizumab combination arm than in the chemotherapy group (68% vs 42%). Indeed, the 
addition of pembrolizumab does not seem to compromise the standard chemotherapy program. On the 
contrary, more patients treated with pembro-chemo combination received the planned 4 cycles of 
carboplatin (88% vs 71%) and a higher rate received pemetrexed as maintenance (84.7% vs 67.7%) and 
for longer (median administration 11 vs 8 doses). A slightly higher exposure to pembro-chemo 
combination was reported in Cohort C compared to Cohort G1 (i.e, median number on therapy: 8 
months; median number of administrations: 12.5 doses). 

With regard to baseline characteristics a higher proportion of younger subjects was enrolled in the 
pembro-chemo combination group: 60% of subjects were younger than age of 65 years compared to 
45% in the chemotherapy alone group and more never smokers were present in the pembro combo arm 
(25.0%) than in the control arm (14.3%); both points might have an impact on the safety evaluation 
(with a favourable impact on the combination arm). 

Overall, the safety profile of pembrolizumab in combination with chemotherapy was characterised by 
higher rate of AEs in comparison to chemotherapy alone as well as versus pembrolizumab monotherapy. 
At the data cutoff date (08-Aug-2016), the addition of pembrolizumab to backbone 
pemetrexed/carboplatin resulted in a not negligible increase of ≥3 drug-related AEs (39.8% vs 25.8%), 
SAEs (43.4% vs 27.4%) and serious drug-related AEs (26.5% vs 9.7%). The safety profile of the 
combination regimen was even worse when compared to pembrolizumab monotherapy, in particular 
considering drug-related AEs (95.2% vs 73.7%), Grade ≥3 drug-related AEs (39.8% vs 13.8%), serious 
drug-related AEs (26.5% vs 10%), discontinuation due to drug-related AEs (13.3% vs 5.2%). It is 
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pointed out that the safety profile of the pembro-chemo combination was even worse in the 24 patients 
from Cohort C of KN021 study (66.7% Grade≥3 AEs; 41.7% Grade≥3 drug-related AEs; 29.2% 
discontinuation due to AEs). Even acknowledging that the small number of patients could compromise the 
value of these findings, the contribution of the longer drug-exposure in Cohort C to the higher rate of AEs 
cannot be excluded. Updated safety results from both Cohorts G1 and C of KN021 study have been 
provided with the responses with additional 10 months follow-up. No new safety signs emerged, and the 
differences are mainly characterized by a slight increase in some AEs, likely due to the longer follow-up. 
Not surprisingly, the combination of pembrolizumab and chemotherapy has a clear worse safety profile 
compared to pembrolizumab as single agent. 

For every SOC, except Blood and Lymphatic System Disorders, more AEs were reported in the pembro-
chemo combination compared to chemotherapy alone. In terms of PT, with the exception of Anaemia, the 
most common AEs and drug-related AEs were generally more frequent with the pembro-chemo 
combination. In patients treated with pembrolizumab/chemotherapy combination the AEs most commonly 
reported were Fatigue (71.1%), Nausea (62.7%), Constipation (54.2%), Anaemia (37.3%), Diarrhoea 
(36.1%), Dyspnoea (34.9%), Decreased appetite (32.5%), Rash (30.1%) and Vomiting (30.1%). In the 
group of patients treated with chemotherapy alone the most frequent AEs were Anaemia (58.1%), 
Nausea (56.5%), Fatigue (50%), Constipation (37.1%) and Vomiting (27.4%). The higher and longer 
exposure to chemotherapy achieved in patients treated with the pembro-chemo combination could partly 
account for the not negligible increase in the rates of AEs reported compared to chemotherapy alone, as 
shown by the reduced difference among groups at the analysis adjusted for exposure to study medication 
in Cohort G1. 

Although the not negligible rate of AEs reported with the combined regimen, there is no major difference 
in the rate of Grade≥3 AEs between chemotherapy and pembrolizumab/chemotherapy combination 
(51.6% and 57.8%). With the exception of Anaemia, the frequency of Grade≥3 AEs was lower than 5% in 
both groups. As expected, the safety profile of pembrolizumab in combination with chemotherapy was 
less favourable compared to pembrolizumab monotherapy. However, there are SOCs for which the rate of 
reported Grade≥3 AEs was markedly higher than that with chemotherapy alone, thus suggesting a major 
contribution due to the addition of pembrolizumab. This is the case of Infections and Infestations (16.9% 
vs 4.8%), Metabolism and nutrition disorders (14.5% vs 6.5%), Respiratory, thoracic and mediastinal 
disorders (13.3% vs 6.5%). 

Drug-related AEs were much more frequently reported in the pembro combo population when compared 
to the pembrolizumab monotherapy population (95.2% vs 73.4%). A higher rate of grade 3-5 drug-
related AEs was also observed with the pembro combo than in the pembrolizumab monotherapy 
population (39.8% vs 26.6%). Fatigue, nausea, constipation, anemia, and diarrhea were much more 
frequently reported in the pembro combo population when compared to the pembrolizumab monotherapy 
population: fatigue (71.1% vs 20.8%), nausea (62.7% vs 19.5%), constipation (54.2% vs 20.8%), 
anemia (37.3% vs 13.0%), and diarrhea (36.1% vs 20.8%). Discontinuations due to AEs were more 
frequently observed with the combination compared to pembrolizumab monotherapy (16.9 % vs 9.1%). 

No new safety issues were identified with the addition of pembrolizumab to pemetrexed/carboplatin 
regimen. 

In the pembrolizumab combination group, SAEs were mostly in the SOCs Infections and Infestations 
(14.5%), and Respiratory, thoracic and mediastinal disorders (13.3%), while the most common SAEs 
reported with chemotherapy alone were in the SOC Gastrointestinal disorders (11.3%). However, the 
incidence of specific PTs considered drug-related to pembro-chemo combination was low, with the most 
common events (i.e Acute kidney injury, Cellulitis, Fatigue, Pyrexia, Rash, and Sepsis) registered in no 
more than 2 patients (2.4%). 

In terms of AEOSI, no new findings emerged. 
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The overall incidence of AEOSI was not influenced by the addition of chemotherapy to pembrolizumab, 
even though some events, such as Hypothyroidism, occurred more frequently in patients treated with 
pembrolizumab/chemotherapy combination compared to those who received chemotherapy alone (14.5% 
vs 4.8%). A similar findings was observed in HL patients treated with pembrolizumab, but in that case it 
was possible to justify the higher number of events based on the rate of prior radiation therapy to neck 
and/or mediastinum.  However based on updated data radiotherapy does not appear to be the cause of 
the apparent higher increase in the incidences of hypothyroidism and hyperthyroidism in Study KEYNOTE-
021.  

Based on the currently available data, it remains unclear whether the combination increases the risk of 
thyroid dysfunction. Data from Study KN189 will help to clarify on this issue. In the meanwhile 
information on the higher risk of adverse reaction with pembro combo compared to pembro monotherapy 
should be reported in Section 4.4. 

A similar rate of fatal cases due to AE was registered in patients treated with chemotherapy compared to 
those who received pembrolizumab added to chemotherapy (3.6% vs 3.2%). One drug-related fatal case 
(Sepsis) was reported with the pembro-chemo combination.  

As expected, a higher rate of laboratory abnormalities was registered with the pembrolizumab 
combination compared to monotherapy. For some laboratory findings (i.e, increase of glucose, AST, ALT, 
creatinine and potassium decreased) an increased rate and severity were registered in comparison to 
both chemotherapy alone and pembrolizumab monotherapy.    

Overall, as first line treatment of NSCLC the combination of pembrolizumab and chemotherapy is more 
toxic than pembrolizumab as single agent. However, it is acknowledged that safety data reflects the 
individual profiles of the components, and that the worst tolerability is the results of the sum of very well 
known and characterized adverse effect of pembrolizumab, pemetrexed and carboplatin. 

The lack of comparative data of the combination and pembrolizumab monotherapy, the limited safety 
dataset of the combination, and the higher risk of adverse reaction of the combination compared to single 
agent pembrolizumab should be clearly stated in section 4.4 together with a recommendation to carefully 
consider the benefit of the combination in NSCLC patients whose tumours express PD-L1 with a ≥50% 
tumour proportion score (TPS). 

2.5.2.  Conclusions on clinical safety 

A limited database has been submitted to evaluate the safety profile of the combined 
pembrolizumab/pemetrexed/carboplatin regimen as first-line treatment of metastatic non-squamous 
NSCLC.  

The pembrolizumab/chemotherapy regimen was overall more toxic than chemotherapy alone or 
pembrolizumab monotherapy. However, no new safety issues were identified and the safety profile of the 
combined regimen was as expected based on the known tolerability of the backbone chemotherapy and 
pembrolizumab monotherapy.  

Single toxicities (e.g. some infection events) were reported with higher incidences for the combination 
therapy as compared to both, pembrolizumab monotherapy and chemotherapy alone. However given the 
small numbers it is not possible to draw meaningful conclusions. Overall the safety database of the 
combination therapy appears to be too limited to assess definitely whether there may be single toxicities 
with higher incidences than what would be expected by the addition of both individual components.   
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2.5.3.  PSUR cycle  

2.6.  Risk management plan 

Summary of safety concerns  

There have been no new safety concerns identified for pembrolizumab as part of this extension of 
indication.  
At this stage, the list of safety concerns as approved in the previous version of the RMP is still considered 
valid for the extension of indication. 

Table 1: summary of safety concerns 

Summary of safety concerns 

Important identified risks Immune-Related Adverse Reactions 

- Immune-related pneumonitis 

- Immune-related colitis 

- Immune-related hepatitis 

- Immune-related nephritis 

- Immune-related endocrinopathies 

• Hypophysitis (including hypopituitarism and 
secondary adrenal insufficiency) 

• Thyroid Disorder (hypothyroidism, hyperthyroidism, 
thyroiditis) 

• Type 1 diabetes mellitus 

 

- Severe skin reactions, including Stevens-Johnson 
Syndrome (SJS) and Toxic Epidermal Necrolysis (TEN)  

- Other immune-related adverse reactions 

• Uveitis 

• Myositis 

• Pancreatitis 

• Severe Skin Reactions 

• Guillain-Barre Syndrome 

• Solid organ transplant rejection following 
pembrolizumab treatment in donor organ recipients 

 

Infusion-Related Reactions 

Important potential risks Immune-Related Adverse Events 

• Gastrointestinal perforation secondary to colitis 

• For Hematologic malignancies: increased risk of 
severe complications of allogeneic SCT in patients 
who have previously received pembrolizumab 

Immunogenicity 

Missing information - Safety in patients with moderate or severe hepatic 
impairment 

- Safety in patients with severe renal impairment 
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Summary of safety concerns 

- Safety in patients with active systemic autoimmune 
disease 

- Safety in patients with HIV or Hepatitis B or Hepatitis C 

- Safety in pediatric patients 

- Reproductive and lactation data   

- Long term safety 

- Safety in various ethnic groups 

- Potential pharmacodynamic interaction with systemic 
immunosuppressants 

- Safety in patients with previous hypersensitivity to 
another monoclonal antibody 

- Safety in patients with severe (grade 3) immune-related 
(ir)AEs on prior ipilimumab (ipi) requiring corticosteroids for 
> 12 weeks, or life-threatening irAEs on prior ipi, or with 
ongoing ipi-related AEs 

 

Pharmacovigilance Plan 

No new additional pharmacovigilance activities for the new indication are proposed by the MAH, which is 
considered acceptable at this stage. However, pending assessment of the requested data, additional 
pharmacovigilance activities could be requested. 

Table 2: Ongoing and Planned Additional Pharmacovigilance Studies / Activities in the Pharmacovigilance 
Plan:  Imposed Activities, Specific Obligations and Required Activities (Categories 1 - 3) 

Study/activity 
Type, title and 

category Objectives * 
Safety concerns 

addressed 

Status 
(planned/ 
started) 

Date for 
submission 
of interim 

or final 
reports 

Clinical trial 
A Phase II/III 
Randomized Trial 
of Two Doses of 
MK-3475 
(SCH900475) 
versus Docetaxel 
in Previously 
Treated Subjects 
with Non-Small 
Cell Lung Cancer 
(P010)  
(Category 3) 

To compare the overall 
survival (OS) of previously-
treated subjects with NSCLC 
in the strongly positive PD-L1 
stratum treated with MK-
3475 compared to docetaxel. 

-Important identified 
risks (Immune-related 
adverse reactions, 
Infusion-related 
reactions)  
-Important potential 
risks (Immune-related 
adverse events- GI 
perforation secondary to 
colitis, Immunogenicity) 
-Long term safety 

Started Final Study 
Report  
Aug 2019 

Clinical trial 
A Randomized 
Open-Label Phase 
III Trial of 
Pembrolizumab 
versus Platinum 
based 
Chemotherapy in 
1L Subjects with 
PD-L1 Strong 
Metastatic Non-

To compare the Progression 
Free Survival (PFS) per 
RECIST 1.1 as 
assessed by blinded 
independent central 
radiologists’ review in 
subjects with PDL1 strong, 1L 
metastatic NSCLC treated 
with pembrolizumab 
compared to standard of care 
(SOC) chemotherapies. 

-Important identified 
risks (Immune-related 
adverse reactions, 
Infusion-related 
reactions)  
-Important potential 
risks (Immune-related 
adverse events- GI 
perforation secondary to 
colitis, Immunogenicity) 
-Long term safety 

Started Final Study 
Report  
Sep 2018 
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Table 2: Ongoing and Planned Additional Pharmacovigilance Studies / Activities in the Pharmacovigilance 
Plan:  Imposed Activities, Specific Obligations and Required Activities (Categories 1 - 3) 

Study/activity 
Type, title and 

category Objectives * 
Safety concerns 

addressed 

Status 
(planned/ 
started) 

Date for 
submission 
of interim 

or final 
reports 

Small Cell Lung 
Cancer (P024) 
(Category 3) 
Clinical trial 
A Randomized, 
Open Label, Phase 
III Study of 
Overall Survival 
Comparing 
Pembrolizumab 
(MK-3475) versus 
Platinum Based 
Chemotherapy in 
Treatment Naïve 
Subjects with PD-
L1 Positive 
Advanced or 
Metastatic Non-
Small Cell Lung 
Cancer (P042) 
(Category 3) 

To compare the overall 
survival (OS) in subjects with 
PD-L1 strongly positive, 1L 
advanced/metastatic NSCLC 
treated with pembrolizumab 
compared to standard of care 
(SOC) chemotherapies. 

-Important identified 
risks (Immune-related 
adverse reactions, 
Infusion-related 
reactions)  
-Important potential 
risks (Immune-related 
adverse events- GI 
perforation secondary to 
colitis, Immunogenicity) 
-Long term safety 

Started Final Study 
Report  
Dec 2019 
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Table 2: Ongoing and Planned Additional Pharmacovigilance Studies / Activities in the Pharmacovigilance 
Plan:  Imposed Activities, Specific Obligations and Required Activities (Categories 1 - 3) 

Study/activity 
Type, title and 

category Objectives * 
Safety concerns 

addressed 

Status 
(planned/ 
started) 

Date for 
submission 
of interim 

or final 
reports 

Clinical Trial 
A Phase Ib Multi-
Cohort Trial of MK-
3475 
(pembrolizumab) 
in Subjects with 
Hematologic 
Malignancies 
(P013)  
(Category 3) 

To determine the safety and 
tolerability of pembrolizumab 
in subjects with 
relapsed/refractory nodular 
sclerosing or mixed cellularity 
Hodgkin lymphoma, 
relapsed/refractory 
mediastinal large B cell 
lymphoma (MLBCL), and 
relapsed/refractory non-
Hodgkin lymphoma (NHL), 
that have failed, are ineligible 
for, or refused a stem cell 
transplant. 

-Important identified 
risks (Immune-related 
adverse reactions, 
Infusion-related 
reactions)  
-Important potential 
risks (Immune-related 
adverse events- GI 
perforation secondary to 
colitis, For hematologic 
malignancies: increased 
risk of severe 
complications of 
allogeneic SCT in 
patients who have 
previously received 
pembrolizumab; 
Immunogenicity) 

Started Final Study 
Report  
Mar 2019 

Clinical Trial 
A Phase II Clinical 
Trial of MK-3475 
(Pembrolizumab) 
in Subjects with 
Relapsed or 
Refractory (R/R) 
Classical Hodgkin 
Lymphoma (cHL) 
(P087)  
(Category 3) 

To determine the safety and 
tolerability of pembrolizumab. 

-Important identified 
risks (Immune-related 
adverse reactions, 
Infusion-related 
reactions)  
-Important potential 
risks (Immune-related 
adverse events- GI 
perforation secondary to 
colitis, For hematologic 
malignancies: increased 
risk of severe 
complications of 
allogeneic SCT in 
patients who have 
previously received 
pembrolizumab; 
Immunogenicity) 

Started Final Study 
Report 
Aug 2021 

Clinical Trial 
A Phase III, 
Randomized, 
Open-label, 
Clinical Trial to 
Compare 
Pembrolizumab 
with Brentuximab 
Vedotin in 
Subjects with 
Relapsed or 
Refractory 
Classical Hodgkin 
Lymphoma (P204)  
(Category 3) 

To compare PFS as assessed 
by blinded independent 
central review according to 
the IWG response criteria 
between treatment arms. 

-Important identified 
risks (Immune-related 
adverse reactions, 
Infusion-related 
reactions)  
-Important potential 
risks (Immune-related 
adverse events- GI 
perforation secondary to 
colitis, For hematologic 
malignancies: increased 
risk of severe 
complications of 
allogeneic SCT in 
patients who have 
previously received 
pembrolizumab; 

Started Final Study 
Report 
Apr 2021 
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Table 2: Ongoing and Planned Additional Pharmacovigilance Studies / Activities in the Pharmacovigilance 
Plan:  Imposed Activities, Specific Obligations and Required Activities (Categories 1 - 3) 

Study/activity 
Type, title and 

category Objectives * 
Safety concerns 

addressed 

Status 
(planned/ 
started) 

Date for 
submission 
of interim 

or final 
reports 

Immunogenicity) 
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Table 2: Ongoing and Planned Additional Pharmacovigilance Studies / Activities in the Pharmacovigilance 
Plan:  Imposed Activities, Specific Obligations and Required Activities (Categories 1 - 3) 

Study/activity 
Type, title and 

category Objectives * 
Safety concerns 

addressed 

Status 
(planned/ 
started) 

Date for 
submission 
of interim 

or final 
reports 

Clinical trial 
A Phase I/II Study 
of Pembrolizumab 
(MK-3475) in 
Children with 
advanced 
melanoma or a 
PD-L1 positive 
advanced, 
relapsed or 
refractory solid 
tumor or 
lymphoma (P051)  
(Category 3) 

To define the rate of dose-
limiting toxicities (DLTs) at 
the maximum tolerated dose 
(MTD) or maximum 
administered dose (MAD) of 
pembrolizumab when 
administered as monotherapy 
to children from 6 months to 
< 18 years of age pooled 
across all indications 
including advanced 
melanoma or a PD-L1 positive 
advanced, relapsed or 
refractory solid tumor or 
lymphoma. 

Important identified 
risks (Immune-related 
adverse reactions, 
Infusion-related 
reactions)  
-Important potential 
risks (Immune-related 
adverse events- GI 
perforation secondary to 
colitis) 
-Safety in pediatric 
patients  

Started Final Study 
Report 
July 2019 

*Only the first primary objective was included (additional information can be found in Annex 6). 
 

Risk minimisation measures 

No changes to the risk minimisation measures were proposed which is considered acceptable at this 
stage. 

Table 3: Summary of Safety Concerns and Risk Minimization Activities 

Safety Concern 
Routine Risk Minimization 

Measures 
Additional Risk Minimization 

Measures 

Important Identified Risks: Immune-Related Adverse Reactions 

Immune-related Pneumonitis The risk of the immune-related 
adverse reaction of pneumonitis 
associated with the use of 
pembrolizumab is described in the 
SmPC, Section 4.2, 4.4, 4.8 and 
appropriate advice is provided to 
the prescriber to minimize the risk. 

Educational materials 

Immune-related Colitis The risk of the immune-related 
adverse reaction of colitis 
associated with the use of 
pembrolizumab is described in the 
SmPC, Section 4.2, 4.4, 4.8 and 
appropriate advice is provided to 
the prescriber to minimize the risk. 

Educational materials 

Immune-related Hepatitis The risk of the immune-related 
adverse reaction of hepatitis 
associated with the use of 
pembrolizumab is described in the 
SmPC, Section 4.2, 4.4, 4.8 and 
appropriate advice is provided to 
the prescriber to minimize the risk. 

Educational materials  
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Table 3: Summary of Safety Concerns and Risk Minimization Activities 

Safety Concern 
Routine Risk Minimization 

Measures 
Additional Risk Minimization 

Measures 

Immune-related Nephritis The risk of the immune-related 
adverse reaction of nephritis 
associated with the use of 
pembrolizumab is described in the 
SmPC, Section 4.2, 4.4, 4.8 and 
appropriate advice is provided to 
the prescriber to minimize the risk. 

Educational materials 

Immune-related Endocrinopathies 
-Hypophysitis (including 
hypopituitarism and secondary 
adrenal insufficiency) 
- Thyroid Disorder ( 
Hypothyroidism, 
Hyperthyroidism, thyroiditis) 
- Type 1 Diabetes Mellitus 

The risk of the immune-related 
endocrinopathies [Hypophysitis 
(including hypopituitarism and 
secondary adrenal insufficiency); 
Thyroid Disorder ( Hypothyroidism, 
Hyperthyroidism, thyroiditis); Type 
1 Diabetes Mellitus] associated with 
the use of pembrolizumab is 
described in the SmPC, Section 4.2, 
4.4 and 4.8 and appropriate advice 
is provided to the prescriber to 
minimize the risk. 

Educational materials 

Severe Skin Reactions including 
SJS and TEN 

The risk of severe skin reactions 
including SJS and TEN associated 
with the use of pembrolizumab is 
described in the SmPC, Section 4.2, 
4.4, 4.8 and appropriate advice is 
provided to the prescriber to 
minimize the risk. 

Educational materials  

Other Immune-related adverse 
reactions 
-Uveitis, Myositis, Pancreatitis, 
Myocarditis, Guillain-Barre 
Syndrome, Solid organ transplant 
rejection following 
pembrolizumab treatment in 
donor organ recipients 

The risk of other immune-related 
adverse reactions (uveitis, myositis, 
pancreatitis, myocarditis  Guillain-
Barre syndrome, Solid organ 
transplant rejection following 
pembrolizumab treatment in donor 
organ recipients) associated with 
the use of pembrolizumab is 
described in the SmPC, Section 4.4, 
4.8 (myocarditis is also described in 
Section 4.2) and appropriate advice 
is provided to the prescriber to 
minimize the risk. 

Educational materials 

Important Identified Risks: Infusion-Related Reactions 

Infusion-Related Reactions The risk of infusion-related 
reactions associated with the use of 
pembrolizumab is described in the 
SmPC, Section 4.2, 4.4, 4.8 and 
appropriate advice is provided to 
the prescriber to minimize the risk. 

Educational materials 

Important Potential Risks: Immune-Related Adverse Events 
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Table 3: Summary of Safety Concerns and Risk Minimization Activities 

Safety Concern 
Routine Risk Minimization 

Measures 
Additional Risk Minimization 

Measures 

Gastrointestinal perforation 
secondary to colitis 

The risk of the immune-related 
adverse event of gastrointestinal 
perforation secondary to colitis 
associated with the use of 
pembrolizumab is described in the 
SmPC, Section 4.4, 4.8 and 
appropriate advice is provided to 
the prescriber to minimize the risk. 

None  

For Hematologic malignancies: 
increased risk of severe 
complications of allogeneic SCT in 
patients who have previously 
received pembrolizumab 

For Hematologic malignancies: the 
increased risk of severe 
complications of allogeneic SCT in 
patients who have previously 
received pembrolizumab is 
described in the SmPC, Section 4.4, 
4.8 and appropriate advice is 
provided to the prescriber to 
minimize the risk. 

Educational materials 

Important Potential Risks: Immunogenicity 

Immunogenicity The risk of immunogenicity 
associated with the use of 
pembrolizumab is described in the 
SmPC, Section 4.8. 

None 

Missing Information 

Safety in patients with moderate 
or severe hepatic impairment and 
patients with severe renal 
impairment 

The missing information of safety in 
these patients is described in the 
SmPC, Section 4.2, 4.4. 

None 

Safety in patients with active 
systemic autoimmune disease 

The missing information of safety in 
patients with active systemic 
autoimmune disease is described in 
the SmPC, Section 4.4, 5.1. 

None 

Safety in patients with HIV or 
Hepatitis B or Hepatitis C 

The missing information of safety in 
patients with patients with HIV or 
Hepatitis B or Hepatitis C is 
described in the SmPC, Section 4.4, 
5.1. 

None 

Safety in Pediatric patients The missing information of safety in 
pediatric patients is described in the 
SmPC, Section 4.2.  

None 

Reproductive and lactation data Use during pregnancy and use in 
nursing mothers is described in the 
SmPC, Section 4.6, 5.3. 

None 

Long term safety None None 

Safety in various ethnic groups None None 

Potential pharmacodynamic 
interaction with systemic 
immunosuppressants 

The missing information of potential 
pharmacodynamic interaction with 
systemic immunosuppressants is 
described in the SmPC, Section 4.4, 
4.5. 

None 
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Table 3: Summary of Safety Concerns and Risk Minimization Activities 

Safety Concern 
Routine Risk Minimization 

Measures 
Additional Risk Minimization 

Measures 

Safety in patients with previous 
hypersensitivity to another 
monoclonal antibody 

The missing information of safety in 
patients with previous 
hypersensitivity to another 
monoclonal antibody is described in 
the SmPC, Section 4.4, 5.1. 

None 

Safety in patients with severe 
(grade 3) immune-related (ir)AEs 
on prior ipilimumab (ipi) requiring 
corticosteroids for > 12 weeks, or 
life-threatening irAEs on prior ipi, 
or with ongoing ipi-related AEs 

The missing information of safety in 
patients with severe (grade 3) 
immune-related (ir)AEs on prior 
ipilimumab (ipi) requiring 
corticosteroids for > 12 weeks, or 
life-threatening irAEs on prior ipi, or 
with ongoing ipi-related AEs is 
described in the SmPC, Section 4.4, 
5.1. 

None 

 

2.7.  Update of the Product information 

As a consequence of this new indication, sections 4.1, 4.2, 4.4, 4.8 and 5.1 of the SmPC have been 
updated and the Package Leaflet has been updated accordingly. (See attachment) 

2.7.1.  User consultation 

A justification for not performing a full user consultation with target patient groups on the package leaflet 
has been submitted by the applicant. The justification can be considered in principle acceptable due to the 
limited changes to the package leaflet. However, a request to provide an overview of all changes of the 
SmPC affecting the package leaflet since the last consultation with target patients groups was carried out   
through the ongoing Var II/23 (extension of indication in Urothelial Cancer), considering that several 
modification have been implemented based on variations since the readability test was performed. 

3.  Benefit-Risk Balance 

3.1.  Therapeutic Context 

3.1.1.  Disease or condition 

This extension of indication application is, in combination with pemetrexed/carboplatin chemotherapy, for 
the first-line treatment of patients with metastatic non-squamous NSCLC.  

The aim of therapy in this setting is to prolong progression free-survival and overall survival, with no 
addition of major treatment-related toxicity.  

3.1.2.  Available therapies and unmet medical need 

The prognosis of advanced NSCLC is poor, with an untreated median OS of 4 months and a metastatic 5-
year survival rate of <5%. 

Platinum-based doublet chemotherapy (four to a maximum of six cycles) is still the standard of care for 
the first line treatment of NSCLC not harbouring EGFR activating mutations and ALK translocations, with 
no major differences in efficacy across combinations. The strategy of maintenance treatment, either as 
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maintained use of an agent included in first-line treatment (“continuation maintenance”) or as 
introduction of a new agent after 4 cycles of platinum-based chemotherapy (“switch maintenance”) has 
been explored and an improvement has been reported with pemetrexed (both continuation and switch 
maintenance, only in non-squamous histology) and erlotinib (switch maintenance in patients with stable 
disease after first-line chemotherapy). 

Pembrolizumab as monotherapy is a treatment option for first line treatment in patients with metastatic 
PD-L1 strongly positive (TPS≥50%) NSCLC. A clinically significant improvement was reported with 
pembrolizumab compared to platinum-doublets chemotherapy, with a PFS gain of 4.3 months and 40% 
decreased risk of death. 

3.1.3.  Main clinical studies 

The efficacy of pembrolizumab 200 mg every 3 weeks, combined to chemotherapy 
(pemetrexed/carboplatin) as first line treatment of metastatic non-squamous NSCLC, has been evaluated 
based on comparative data versus chemotherapy alone, in a total of 123 patients randomized in Cohort 
G1 of a multi-cohorts phase I/II study KN021. The study primary endpoint was ORR and PFS was 
considered as a key secondary endpoint. 

Data from the 24 non-squamous, previously untreated, metastatic NSCLC patients, enrolled in the dose-
finding Cohort C of KN021 study, were submitted as supportive. 

3.2.  Favourable effects 

A confirmed ORR of 56.7% was reported in the pembrolizumab combination arm compared to 30.2% in 
the control group, with an estimated ORR difference slightly smaller than that pre-defined (30%).  The 
median time to response was shorter with the combination (1.6 months) than with chemotherapy alone 
(2.7 months), and responses were longer in the pembrolizumab combined arm, with a median duration 
not reached (1.4+, 18.6+) compared to 16.2 months (2.8, 20.7+). In addition, the rate of patients with 
response duration lasting ≥6 Months was 90% vs 73% in the combination regimen and in the 
chemotherapy alone arm, respectively. 

A benefit in PFS was reported with the pembrolizumab/chemotherapy combination (HR 0.49, 95% CI 
0.29-0.83, p=0.00352) in the ITT population.  

An updated analysis (data cutoff date: 31 May 2017) confirmed the benefit in terms of ORR (56.7% vs 
31.7%) and PFS (HR 0.54, 95% CI 0.33-0.88, p=0.00673). A trend in OS favouring the experimental arm 
compared to the chemo alone arm (HR 0.59, 95% CI 0.34-1.05, p=0.03436) is reported despite a not 
negligible rate of patients in the control arm (40/63, 63.5%) receiving subsequent therapy with a PD-
1/PD-L1 inhibitor (pembrolizumab, nivolumab or durvalumab). A benefit in PFS2 was also reported (HR 
0.56, 95% CI 0.35-0.92, p=0.00960). 

Results according to PD-L1 expression were provided, showing responses regardless of PD-L1 status 
(although more pronounced in strongly positive). A statistically significant gain in terms of PFS was 
observed for PD-L1 strongly positive (TPS≥50%) and PD-L1 negative (TPS<1%) patients. 

3.3.  Uncertainty in the knowledge about the beneficial effects 

Even though data from Study KN021 seem to suggest a benefit of the pembro combination over 
chemotherapy in the overall study population, available data do not allow drawing firm conclusions 
regarding a possible association between tumour PD-L1 expression levels and efficacy. In particular, no 
clear benefit of the combination over chemotherapy was observed in PD-L1 TPS ≥1% patients, with a 
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similar PFS rate at 6 months (69.3% vs 70.8%, respectively). Interim analyses for studies KN189 and 
KN042, currently planned , should be provided by the MAH.     

Even acknowledging the clinical relevance of the benefit observed in PD-L1 TPS <1% patients, the 
unexpected poor outcome in the chemotherapy arm needs to be further evaluated and the compliance by 
age to chemotherapy in this subgroup should be discussed by the MAH. 
 

3.4.  Unfavourable effects 

The addition of pembrolizumab to backbone pemetrexed/carboplatin resulted in a higher rate of Grade ≥3 
drug-related AEs (39.8% vs 25.8%), SAEs (43.4% vs 27.4%) and serious drug-related AEs (26.5% vs 
9.7%). However, a similar rate of patients discontinued treatment due to drug-related AEs in the two 
subgroups (13.3% with the combination and 12.9% with chemotherapy alone). 

Compared to the reference dataset of pembrolizumab monotherapy, the combination regimen was 
characterized by an increased rate of AEs, in particular considering drug-related AEs (95.2% vs 73.7%), 
Grade ≥3 drug-related AEs (39.8% vs 13.8%), serious drug-related AEs (26.5% vs 10%), discontinuation 
due to drug-related AEs (13.3% vs 5.2%). 

The most frequently reported drug-related AEs were Fatigue (59%), Nausea (48.2%), Anaemia (32.5%), 
Rash (25.3%) and Diarrhea (21.7%) with pembrolizumab combined to pemetrexed/carboplatin, while in 
the chemotherapy alone group Anaemia (53.2%), Nausea (43.5%), Fatigue (40.3%), and Vomiting 
(17.7%) were more commonly observed. 

Drug-related SAEs most common with the pembro-chemo combination were Acute kidney injury, 
Cellulitis, Fatigue, Pyrexia, Rash, and Sepsis, each registered in no more than 2 patients (2.4%). 

3.5.  Uncertainty in the knowledge about the unfavourable effects 

A limited safety database, including a total of 83 patients treated in Cohorts G1 and C of KN021 study, 
has been submitted.  

Single toxicities (e.g. some infection events) were reported with higher incidences for the combination 
therapy as compared to both, pembrolizumab monotherapy and chemotherapy alone. However given the 
small numbers it is not possible to draw meaningful conclusions. Overall the safety database appears too 
limited to finally assess whether there may be toxicities with higher incidences than what would be 
expected by the addition of both individual components.      

 

3.6.  Effects Table 

Table: Effects Table for Keytruda in combination with pemetrexed and carboplatin for the of first-line 
treatment of patients with metastatic non-squamous NSCLC. 

Study KEYNOTE-021 Cohort G1 (data cut-off: 31 May 2017) 

Effect Short 
Description Unit 

pembro 200 mg 
pemetrexed/ 
carboplatin 

 
 

pemetrexed/ 
carboplatin 

 

Uncertainties/ 
Strength of evidence 

Ref 
 

 
Favourable Effects 
 
ORR 
(primary 

Confirmed  
CR + PR 
 

 
% 

(95% CI) 

 
56.7 

(43.2, 69.4) 

 
31.7 

(20.6, 44.7) 

 
 
Even if  submitted data 
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endpoint) 
 

BIRC per 
RECIST 1.1 

 are promising, the 
benefit of adding 
pembrolizumab to 
pemetrexed /carboplatin 
is not clearly 
demonstrated. Results 
from studies KN189 and 
KN042 should be 
provided. 
 
 
 
 
 
 
58% of patients in the 
chemotherapy arm 
received anti PD-1/anti 
PD-L1 after progression. 
 
 
 
 

 
 
 
 
 
 
CSE 

 
PFS 
 

survival 
without 
progression 
from 
randomization 
to PD or 
death 
whichever 
occurred first 
 
BIRC per 
RECIST 1.1 
 

 
 

months 
(95% CI) 

 
 

19.0 
(8.5,…) 

 
 

8.9 
(6.2, 11.8) 

 
 

HR(95% CI) 
0.54 (0.33, 0.88) 

 
p-value: 0.00673 

OS 
 

duration of 
survival from 
randomization 
to death 
regardless of 
cause  
 

 
months 

(95% CI) 

 
Not Reached 

(22.8,…) 

 
20.9 

(14.9,…) 

Response 
duration 

Duration of 
CR/PR until 
documented 
PD 
 
BIRC per 
RECIST 1.1 

months 
(range) 

 
Not Reached 

 (1.4+-22.7+) 
 

 
Not Reached 
 (2.8-23.7+) 

 
Unfavourable Effects  
Tolerability 
 

 KN021 C+G1 
pembro/chemo  

KN021 G1 
Chemo alone 

 
 
 
 
 
 
 
 
 
A limited safety 
database (83 patients) 
has been submitted. 
 
With the exception of 
Anaemia,  the 
incidence of most 
common AEs was 
higher in the 
pembro/chemo 
combination group. 
 
No new safety 
concerns 

 
(1) 

drug related AEs % 95.2 90.3 
drug related  Gr≥3 AE % 39.8 25.8 
drug related SAEs % 26.5 9.7 
death drug related  % 1.2 3.2 
discontinuation  drug 
related AEs 

% 13.3 12.9 

discontinuation  drug 
related SAEs 

% 7.2 4.8 

Drug-
related AEs 

Incidence of Fatigue % 59.0 40.3 
Incidence of Nausea % 48.2 43.5 
Incidence of 
Anaemia 

% 32.5 53.2 

Incidence of Rash % 25.3 14.5 
Incidence of 
Diarrhoea 

% 21.7 11.3 

Incidence of 
Vomiting 

% 20.5 17.7 

 Incidence of ALT/AST 
increased 

% 20.5 11.3  

 Incidence of 
Constipation 

% 18.1 9.7   

 Incidence of Oedema 
peripheral 

% 13.3 3.2   

 Incidence of Pruritus % 13.3 3.2   
 Incidence of Alopecia % 12.0 3.2   

CSE: Clinical Summary of Efficacy; Pooled data from Cohort G1 and Cohort C of KN021 study 
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3.7.  Benefit-risk assessment and discussion 

3.7.1.  Importance of favourable and unfavourable effects 

An improvement of anticancer activity is expected based on immunotherapy and chemotherapy 
combination. Indeed, besides cytotoxic effects, chemotherapy also acts through immunological effects, 
including reduction of T-regulatory cell activity and enhancement of cross presentation of tumour 
antigens. 

An increased ORR and a statistically significant improvement in PFS were reported with the addition of 
pembrolizumab to backbone chemotherapy in first line metastatic non-squamous NSCLC, supported by 
OS data favouring the pembro combo arm (HR 0.59, 95% CI 0.34-1.05, p=0.03436) despite 63.5% of 
patients in the control arm receiving subsequent therapy with a PD-1/PD-L1 inhibitor. The combined 
regimen was overall more toxic than chemotherapy alone and pembrolizumab monotherapy, even though 
the addition of pembrolizumab does not seem to compromise the standard chemotherapy program. 
Indeed, although the higher rate, the type of the most common drug-related AEs reported with the 
combined regimen was consistent with the known safety profile of any single agent individually, and no 
new safety issues were identified. 

As the MAH pointed out, the clinical development of Keytruda for NSCLC was biomarker-based for 
monotherapy and non-biomarker-based for combination treatments. This is not questioned, in principle. 
It is also acknowledged that, due to the parallel development of different therapeutic approaches it is not 
possible to generate data of direct comparisons for all of them. On the other hand, it is essential to put 
results of studies supporting a new indication in the context of available therapeutic treatment options, 
especially when a worst tolerability appears evident, and data are available only from an exploratory 
study with the results from the confirmatory trial still pending, as it is in this case. 

Pembrolizumab as single-agent is approved in EU for the first-line treatment of PD-L1 ≥50% metastatic 
NSCLC based on results from study KN024, showing a clear benefit over platinum-containing 
chemotherapy in terms of both PFS (HR 0.50; 95% CI 0.37, 0.68) and OS (HR 0.60; 95%CI 0.41, 0.89), 
and a more favourable safety profile. 

Study KN021 was not designed to address the efficacy of pembro combo in this subset of patients, and a 
very limited number of PD-L1 strongly-positive patients  were included in the trial (all cohorts), of whom 
only 45 were treated with combination (20 in cohort G1). Taking into account the relatively limited data, 
and the intrinsic limitations of cross-trial comparison, it cannot be firmly concluded that the combination 
is more efficacious than the monotherapy, although a higher response rate has been reported with the 
combination. 

3.7.2.  Balance of benefits and risks 

These are the first data related to the combined association of pembrolizumab and chemotherapy that 
have been submitted. The safety profile of the combined regimen is worse compared to both 
pembrolizumab monotherapy and chemotherapy alone, even if toxicity was as expected and no new 
safety signal was reported.  

Overall, the combination of pembrolizumab and chemotherapy appears more efficacious than 
chemotherapy. However, the concerns expressed regarding the lack of an outstanding benefit of the 
combination over chemotherapy in subjects PD-L1 TPS ≥1% still remain, since at the updated analysis 
the median PFS, and the PFS rate at 6 months is quite similar.  
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3.7.3.  Additional considerations on the benefit-risk balance  

Not applicable. 

3.7.4.  Conclusions  

Overall, data from Study KN021 suggest a benefit of the pembro combination over chemotherapy. 
However, based on available data that do not allow drawing firm conclusion with regard to many relevant 
aspects, it would seem wise to wait for the top-line results from studies KN189 and KN042. Interim 
analyses for these studies are currently planned , and the MAH is therefore asked to provide these data 
as available, in order to allow a more informed evaluation of the B/R (Study KN189), and a better 
contextualization (Study KN042), of the sought indication.  

4.  Recommendations 

The application for:  
Extension of Indication to include 1st line treatment of metastatic non-squamous non-small cell lung 
cancer (NSCLC) in combination with platinum-pemetrexed chemotherapy based on the results from study 
KEYNOTE-021 (cohort G); a Phase 1/2, open-label trial of pembrolizumab in combination with 
chemotherapy or immunotherapy in patients with locally advanced or metastatic NSCLC. 
As a consequence sections 4.1, 4.2, 4.4, 4.8 and 5.1 of the SmPC have been updated and the Package 
Leaflet has been updated accordingly. 
An updated RMP version 9.0 was provided as part of the application. 
 

 is not approvable since  major objection and other concerns have been identified, which preclude a 
recommendation at the present time.  
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Annex 1: 2nd Request for Supplementary Information 

Benefit risk 

Major Objection 

1. Available data do not allow drawing firm conclusion on the benefit risk of pembrolizumab 
combined to chemotherapy in the treatment as first line treatment of metastatic non-squamous 
NSCLC. Interim analyses for studies KN189 and KN042 are currently planned and the MAH is 
therefore asked to provide these data as available, in order to allow a more informed evaluation 
of the B/R (Study KN189), and a better contextualization (Study KN042), of the sought indication.  

Clinical efficacy aspects 

Other concerns 

2. The MAH is requested to provide a sensitivity analysis excluding patients with NOS histology for 
ORR, PFS and OS. 

3. The compliance by age to chemotherapy in the PD-L1<1% group should be discussed by the 
MAH. 

Clinical safety aspects  

Other concerns 

4. Updated results from KN021 (data cut-off date: 31 May 2017) should be provided in a tabular 
format including data from subjects treated with chemotherapy alone (control arm of Cohort G1), 
pooled pembro combo data  (Cohort C+ Cohort G1) and the Reference Safety Dataset. In 
particular, the MAH should submit Tables on AE Summary, AEs with incidence ≥10%, Grade ≥3 
AEs with incidence ≥1%, Drug-related AEs with incidence ≥5%, Drug-related Grade≥3 AEs with 
incidence ≥1%, SAE with incidence ≥1%, Drug-related SAE with incidence ≥1%, AEOSI 
Summary, Important Identified AEOSI and Drug-related AEs resulting in treatment 
discontinuation with incidence ≥1%. 
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Annex 2: Joint Rapporteurs preliminary assessment report of 
the MAH responses to the 1st Request for Supplementary 
Information  
 

Clinical Pharmacology Aspects 
Other Concerns 
 
Question 1 
The PK report and the evaluation presented by the MAH includes descriptive statistics for Cmin and Cmax 
from cycle 1 only and the observed data at steady-state are very limited (only few patients). The MAH is 
requested to justify this lack of information and to provide a complete evaluation of all PK results from 
KN021. This should include descriptive statistics of all later PK sampling time points and a comprehensive 
PK evaluation at steady state from KN021. 
 
Summary of MAH’s response 
The PK report focused on KEYNOTE-021 Cohort G1, in which subjects received the pembrolizumab 200 
mg dose. A limited number of steady state PK data points were available at the time of the pre-specified 
analysis. As requested, the PK analysis has been updated to include additional PK data with a cutoff of 
23-JUN-2017. An updated PK overlay plot for Cohort G1 (200 mg Q3W) is provided in the following Figure 
1, along with descriptive statistics of later PK sampling time points in Table below.  
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A prediction interval for pembrolizumab serum concentrations after the first dose and at steady state 
were generated for pembrolizumab 200 mg Q3W dosing using the established monotherapy population PK 
model. Overlay of observed pembrolizumab serum concentrations from KEYNOTE-021 indicate similarity 
of pembrolizumab concentrations when administered as monotherapy and when coadministered 
with platinum chemotherapy. 
For completeness, PK overlay plots of data from patients dosed with pembrolizumab 2 mg/kg and 10 
mg/kg Q3W in combination with platinum chemotherapy from KEYNOTE-021 Cohort C are presented 
below together with a summary statistics. 
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CHMP Assessment 

The PK report has been updated and the requested data have been provided. 
 
Issue solved. 
 
 
Benefit/Risk 
Major Objections 
Question 2 
Overall, the combination of pembrolizumab and chemotherapy appears more efficacious than 
chemotherapy. However, data are only available from an open label phase II study, and the combined 
regimen appears to be quite more toxic than pembrolizumab as single agent. In addition, it is noted that 
there is no clear benefit of the combination over chemotherapy in PD-L1 TPS ≥1%, with a similar PFS 
rate at 6 months. 

These issues raises concerns, and results need to be put in the context of available scientific evidence 
(including phase 3 KN-189 study) and current treatment landscape. Therefore, the MAH is asked to: 
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i. discuss the results from study KN-021 in the context of the demonstrated OS benefit of single agent 
pembrolizumab over chemotherapy in previously untreated strongly PD-L1 positive (TPS ≥50%) NSCLC 
(already approved indication) providing all available data across trials in previously untreated PD-L1 
strongly positive non-squamous NSCLC patients;  

 

ii. provide top-line results of phase 3 study KN-042 comparing pembrolizumab monotherapy to platinum 
based chemotherapy as first-line treatment in PD-L1 positive (TPS ≥1%) patients, with OS as the primary 
endpoint, and discuss the results in patients with non-squamous histology in comparison to those from 
study KN-021.  

 

iii. acknowledging the clinical relevance of the benefit observed in PD-L1 TPS <1% patients, discuss the 
somewhat unexpected poor outcome in the chemotherapy arm in the context of all available data (even 
from literature), and present baseline characteristics of these patients, and discuss the potential impact 
on the observed treatment effect in this subgroup. 

 
Summary of MAH’s response 

The first-line treatment of advanced NSCLC is rapidly changing with multiple new therapeutic choices 
becoming available for physicians and patients to consider in formulating treatment plans.  

The NSCLC pembrolizumab development program has evolved from initial clinical observations evaluating 
pembrolizumab as monotherapy to more recently clinical observations in combinations with 
chemotherapies, targeted therapies, and other non-PD-1 immunotherapies.  

The monotherapy studies have focused on a biomarker selected PD-L1 positive population (TPS ≥1% and 
TPS ≥50%) population and have used existing treatment standards as controls: 

• previously treated subjects: KEYNOTE-001 and KEYNOTE-010 (TPS ≥1% selection cutpoint) 

• previously untreated subjects: KEYNOTE 001 Cohort F1, KEYNOTE-024 (TPS ≥50% selection cutpoint), 
and KEYNOTE-042 (TPS ≥1% selection cutpoint). 

In contrast to monotherapy, the combination studies involving chemotherapy, IDO-1 inhibitors, and 
others are focused on patients who are not selected by PD-L1 status. This approach is based on initial 
data generated in unselected populations in which the efficacy signal was present in both the PD-L1 
negative and positive populations.  

The MAH considers this dual approach to be valuable in offering each physician and patient choices when 
deciding on treatment, taking into consideration the specific circumstances that may apply at the level of 
the individual patient. At this stage in the development of pembrolizumab in NSCLC, the biomarker-based 
monotherapy program and the non-biomarker-based chemotherapy combination program are proceeding 
on parallel development paths with no head to head comparisons planned. In addition there are a number 
of other PD-1 and PD-L1 development programs that in the near term may produce positive studies using 
other combination approaches (eg, PD-1/-L1 plus CTLA-4 and PD-L1 plus other chemotherapy 
combinations). These programs will not necessarily have direct comparisons to monotherapy or other 
combinations and likely will not seek to demonstrate a contribution from each component of the 
combination. The results of these studies will culminate in multiple potential treatment options for 
physicians and patients, including monotherapy and differing combinations; the data from KEYNOTE-021 
representing one such option. 



 

    
Assessment report  
EMA/687095/2017 Page 98/138     

The MAH agrees that the combination of pembrolizumab and chemotherapy is more efficacious than 
chemotherapy alone based on the findings from KEYNOTE-021 (Cohort G1), a randomized study that 
demonstrated a large, statistically significant, clinically meaningful benefit in both ORR and PFS with the 
addition of pembrolizumab to standard chemotherapy. In updated analysis 2 submitted with this 
response, the OS benefit has further improved with a more prominent late separation of the survival 
curves and a HR of 0.59 (95% CI 0.34-1.05). KEYNOTE-021 Cohort G1 was designed to detect a 
difference in ORR and PFS between pembrolizumab/pemetrexed/carboplatin (pembro combo) and 
pemetrexed/carboplatin (chemo alone) administered to previously untreated subjects with advanced non-
squamous NSCLC, irrespective of tumor PD-L1 status. 

In keeping with the development strategy in NSCLC the study was not designed and therefore not 
powered to analyze biomarker-defined subgroups; any such data can only be considered exploratory in 
nature. Subgroup data from the TPS ≥1% and <1% subgroups were only provided as the 1% cutpoint 
was a stratification factor. In response to the specific comment that the PFS in the PD-L1 positive group 
at 6 months is no different than in the chemo alone arm, it should be noted that for the overall evaluation 
of the treatment effect in updated analysis 2, the HR for this subgroup was 0.76 (95% CI 0.41-1.42) 
favoring the pembro combo arm. 

 
 
 
 
 

Kaplan-Meier Estimates of Progression-Free Survival (Primary Analysis) 
Based on BICR Assessment per RECIST 1.1 

Cohort G1 Subjects with TPS >= 1% 
(ITT Population) 
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Specifically addressing the concerns: 

Discuss the results from study KN-021 in the context of the demonstrated OS benefit of single agent 
pembrolizumab over chemotherapy in previously untreated strongly PD-L1 positive (TPS ≥50%) NSCLC 
(already approved indication) providing all available data across trials in previously untreated PD-L1 
strongly positive non-squamous NSCLC patients.  

In patients with non-squamous NSCLC with a PD-L1 TPS ≥50%, the benefit of the addition of 
pembrolizumab to pemetrexed/carboplatin compared with pembrolizumab monotherapy remains 
undetermined. The following Table summarizes data across trials in previously untreated subjects with 
PD-L1 strongly positive, non-squamous NSCLC.  

 

Clearly, in KEYNOTE-024 the outcomes of previously untreated subjects with NSCLC and a TPS ≥50% 
treated with pembrolizumab monotherapy are significantly better than those treated with chemotherapy 
alone; the KEYNOTE-021 Cohort G1 data in the TPS ≥50% subgroup remain exploratory. 
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Taken together, the results from KEYNOTE-024 and Cohort G1 of KEYNOTE-021 indicate that PD-L1 
testing should be performed on all patients with previously untreated NSCLC as the first step in 
determining the course of treatment. Based on the benefit-risk profile of pembrolizumab monotherapy 
seen in KEYNOTE-024, patients with both squamous and non-squamous NSCLC tumors expressing PD-L1 
with a TPS ≥50% would be most appropriately treated with monotherapy pembrolizumab.  

For patients with non-squamous NSCLC, the combination of pembrolizumab with pemetrexed/carboplatin 
offers another alternative treatment option to standard chemotherapy, irrespective of PD-L1 expression. 
Both options have yielded far better outcomes than previously reported with standard chemotherapy and 
are clinically relevant choices. 

 

Provide top-line results of phase 3 study KN-042 comparing pembrolizumab monotherapy to platinum 
based chemotherapy as first-line treatment in PD-L1 positive (TPS ≥1%) patients, with OS as the primary 
endpoint, and discuss the results in patients with non-squamous histology in comparison to those from 
study KN-021.  

The results of KEYNOTE-042 are not available as the study has not yet reached any of the event-driven 
analysis thresholds. The study commenced recruiting in December 2014 and completed enrollment in 
March 2017.  

 

Acknowledging the clinical relevance of the benefit observed in PD-L1 TPS <1% patients, discuss the 
somewhat unexpected poor outcome in the chemotherapy arm in the context of all available data (even 
from literature), and present baseline characteristics of these patients, and discuss the potential impact 
on the observed treatment effect in this subgroup. 

The baseline characteristics of subjects with PD-L1 TPS <1% are presented in the following Table 15: 
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The main characteristic exhibiting a difference between treatment arms in the TPS <1% subgroup was 
age. The majority (76.2%) of subjects in the pembro combo arm were less than 65 years of age, whereas 
the majority (60.9%) of subjects in the chemo alone arm were over 65 years of age, with median ages of 
58 years and 67 years, respectively. In a comprehensive review of lung cancer in the elderly, Hurria and 
Kris (Ca Cancer J Clin, 2003) discuss age as a prognostic factor in NSCLC outcomes and conclude that 
age is not a significant prognostic factor for OS or response to treatment for patients with NSCLC. In fact, 
in their review, some studies indicated that increased age was associated with an enhanced response to 
chemotherapy. 

Supporting the conclusion that PD-L1 expression is not a predictive marker for survival among patients 
with advanced NSCLC treated with chemotherapy is an analysis by Sorensen et al (Transl Oncol 2016), 
who presented data from 204 advanced NSCLC patients with PD-L1 expression determined by a prototype 
22C3 assay. All patients were treated with chemotherapy alone and no differences in survival were 
demonstrated between PD-L1 subgroups. 

With regard to KEYNOTE-021, the study was not designed and therefore not powered to analyze efficacy 
by subgroups in either the experimental or the control arm and any such analysis is exploratory. The 
outcome differences between TPS subgroups apparent in the pre-specified analysis have narrowed in 
updated analysis 2; additional responses were observed after the pre-specified analysis (1 in the pembro 
combo arm and 2 in the chemo alone arm) and data from updated analysis 2 are discussed here.  

The ORR for the entire pembro combo arm (56.7% [95% CI 43.2-69.4]) and for the PD-L1 TPS <1% 
subgroup of the pembro combo arm (61.9% [95% CI 38.4-81.9]) were similar. 

The ORR for the entire chemo alone arm (31.7% [95% CI 20.6-44.7]) appeared numerically higher than 
the ORR observed for the PD-L1 TPS<1% subgroup of the chemo alone arm (17.4% [95% CI 5.0-38.8]). 
However, the confidence intervals substantially overlap and the apparent difference may be due to the 
small number of subjects in each subgroup. In addition, the median PFS observed in the PD-L1 TPS <1% 
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subgroup of the chemo alone arm (8.3 months [95% CI 2.0-10.3]) was similar to the overall chemo alone 
arm result and was better than the median PFS observed in multiple studies of pemetrexed/platinum 
treatment for advanced, nonsquamous NSCLC and the shape of the PFS curve in the Kaplan-Meier plot 
was consistent with prior studies. 

In conclusion, KEYNOTE-021 Cohort G1 demonstrated a large, statistically significant, clinically 
meaningful benefit in both ORR and PFS with the addition of pembrolizumab to standard chemotherapy in 
a PD-L1 unselected population. Subset analyses in this study remain exploratory. 

Rapporteur assessment 

Pembrolizumab as single-agent is approved in EU for the first-line treatment of metastatic non-small cell 
lung carcinoma (NSCLC) in adults whose tumours express PD-L1 with a ≥50% tumour proportion score 
(TPS) with no EGFR or ALK positive tumour mutations. The approval was based on the results of KN024 
that showed:  

- a clear benefit of pembrolizumab over platinum-containing chemotherapy in terms of both PFS (HR 
0.50; 95% CI 0.37, 0.68) and OS (HR 0.60; 95%CI 0.41, 0.89), that was undisputable even considering 
the non-squamous subgroup;  

- a more favourable safety profile of pembrolizumab as single agent over chemotherapy. 

Taking this into account, the MAH was requested to discuss the results in PD-L1 strongly-positive non-
squamous patients from Study KN021 in comparison with those observed in Study KN024, and across the 
various trials that included a similar patient population.  

The MAH pointed out their approach to the clinical development of Keytruda for NSCLC, which is 
biomarker-based for monotherapy and non-biomarker-based for combination treatments. This is not 
questioned, in principle. It is also acknowledged that, due to the parallel development of different 
therapeutic approaches it is not possible to generate data of direct comparisons for all of them. On the 
other hand, it is essential to put results of studies supporting a new indication in the context of available 
therapeutic treatment options, especially when a worse tolerability appears evident, and data are 
available only from an exploratory study with the results from the confirmatory trial still pending, as it is 
in this case. 

The MAH discussed the results from Study KN-021 in the context of the already approved indication in 
PD-L1 strongly positive.  

Study KN021 was not designed to address the efficacy of pembro combo in this subset of patients, and a 
very limited number of PD-L1 strongly-positive patients  were included in the trial (all cohorts), of whom 
only 45 were treated with combination (20 in cohort G1). Taking into account the relatively limited data, 
and the intrinsic limitations of cross-trial comparison, it cannot be firmly concluded that the combination 
is more efficacious than the monotherapy, although a higher response rate has been reported with the 
combination. 

The MAH itself admits that "patients with both squamous and non-squamous NSCLC tumors expressing 
PD-L1 with a TPS≥50% would be most appropriately treated with monotherapy pembrolizumab". 

Overall, the combination of pembrolizumab and chemotherapy appears more efficacious than 
chemotherapy. However, the concerns expressed regarding the lack of an outstanding benefit of the 
combination over chemotherapy in subjects PD-L1 TPS ≥1% persist, since at the updated analysis the 
median PFS, and the PFS rate at 6 months is quite similar (69.3% with pembro combo and 70.8% with 
chemo alone). The late separation of the K-M curves is acknowledged.  

With regard to the possible explanation for the poor outcome observed with chemotherapy in PD-L1<1% 
subjects, the MAH presented and discussed the baseline characteristics showing a meaningful imbalance 
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essentially with regard to age, with 23.8% of subjects older than 65 years in the experimental arm vs 
60.9 in the control arm. Whether this have influenced the observed result is unclear, and the MAH did not 
discuss the compliance to chemotherapy by age. It is acknowledged, that available data from external 
sources do not suggest that PD-L1 is predictive of outcome on chemotherapy for NSCLC patients, and 
therefore the potential role of chance imbalances in age could have been better examined, and more 
thoroughly discussed. 

In conclusion, it is acknowledged that data from Study KN021 suggest a benefit of the pembro 
combination over chemotherapy. However, based on available data not allowing to draw firm conclusion 
with regard to many relevant aspects, it would seem wise to wait for the top-line results from studies 
KN189 and KN042. Interim analyses for these studies are currently planned  and the MAH is therefore 
asked to provide these data as available, in order to allow a more informed evaluation of the B/R (Study 
KN189), and a better contextualization (Study KN042), of the sought indication.  

Co-Rapp assessment: 

For the overall population the combination of pembrolizumab and chemotherapy appears more efficacious 
than chemotherapy. The updated analysis provided by the MAH strongly support this assessment. With 
the updated follow-up the benefit in terms of ORR and PFS is confirmed. A trend in OS favoring the 
experimental arm compared to the chemo alone arm (HR 0.59, 95% CI 0.34-1.05, p=0.03436) is 
reported despite a not negligible rate of cross-over from patients in the control arm (63.5%) to 
subsequent therapy with a PD-1/PD-L1 inhibitor. With these outstanding results one could discuss the 
approval of the chemo/combo treatment for the overall population considering the time lag for the 
approval and the implication for patients, if the request for first Phase III data persists. Nevertheless 
there remain questions regarding the efficacy and the benefit /risk balance in the different subgroups 
according to PD-L1 expression in view of the existing data for pembrolizumab monotherapy for subjects 
with TPS ≥50% (and the awaited monotherapy data for TPS>1%). The differences in the HRs of TPS PD-
L1<1, PD-L1 >1, PDL1>50% are somehow unexpected and inconsistent. From our point of view this is 
most likely based on the limited sample size. With this limited dataset it is impossible to draw conclusions 
for relevant aspects like the benefit/risk assessment for the PD-L1 strong positive subpopulation.  As 
already pointed out, the prevalence of NSCLC is relatively high and a large number of patients are 
supposed to be treated in the first-line setting with this pembrolizumab/chemotherapy combination, 
therefore approval with data from a the limited number of patients (n=60) treated with this combination 
in only one phase II study remains questionable.  The MAH is therefore asked to submit the requested 
data in their responses to the outstanding questions in the next round. 

CHMP conclusion: Issue not solved. The MAH should provide top-line results of Study KN189 as available. 
If available, top-line results of Study KN042 should be provided as well. 

Question 3  

The sought indication refers to Keytruda administered in combination with platinum-pemetrexed 
chemotherapy. If not otherwise justified by the MAH, the wording of indication should be revised to reflect 
that the pembrolizumab/chemotherapy combination in KN-021 included carboplatin as part of the 
platinum doublet. 

Summary of MAH’s response 

The MAH acknowledges the comment and has revised the wording of the indication to reflect that 
carboplatin was included as part of the platinum doublet. 

CHMP assessment 

The MAH revised the wording as requested. 
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Issue solved. 

Question 4 

Based on inclusion criteria in the provided study protocol, the provision of a tumor biopsy sample for 
assessment of PD-L1 was not required for eligibility, as on the contrary reported in the paper (Langer CJ, 
Lancet Oncol 2016). On the other hands, in Cohort G1 patients were stratified according to PD-L1 status. 
The MAH is asked to clarify. 

Summary of MAH’s response 

The MAH would like to clarify that the provision of tumor tissue was required according to the protocol. 
This requirement was not stated in the inclusion criteria, but was detailed in the study design section of 
the protocol [P021V01MK3475: 16.1.1.4 sect. 2.1]. 

“Participation in this trial will be dependent upon supplying tumor tissue from either a newly obtained 
formalin-fixed specimen, or an older formalin-fixed, paraffin-embedded specimen from locations not 
radiated prior to biopsy. Newly obtained formalin-fixed specimens are strongly encouraged. If new 
scientific data emerge that indicate that an existing biopsy or surgical specimen is suboptimal for 
identification of subjects, only new biopsies will be acceptable for determination of PD-L1 status. The 
specimen will be evaluated at a central laboratory facility for expression status of PD-L1 in a prospective 
manner.” 

CHMP assessment 

The MAH provided the requested clarification 

Issue solved. 

Question 5 

The MAH should clarify the applied randomization scheme providing further details on method applied 
(i.e. if a block randomization was used within each stratum). If this is the case, the MAH should provide 
details on size of blocks and on how they were generated (i.e, through a permuted block design). In 
addition, the list of randomization by chronological inclusion in the two arms should be provided. 

Summary of MAH’s response 

The randomization and stratification scheme was described completely in Sections 5.3 and 5.4 of the 
protocol and in Section 9.4.5 of the study report . 

Randomization occurred centrally using an interactive voice response system/integrated web response 
system (IVRS/IWRS). Four cohorts were randomized: A, B, C, and G. Subjects in Cohorts A, B, and C 
were assigned randomly in a 1:1 ratio to receive chemotherapy plus pembrolizumab 2 mg/kg or 
chemotherapy plus pembrolizumab 10 mg/kg. Subjects in Cohort G1 were assigned randomly in a 1:1 
ratio to receive carboplatin and pemetrexed with or without pembrolizumab 200 mg. Cohort G2 was not 
initiated. 

Randomization of subjects in Cohort G1 was stratified based on negative or positive tumor expression of 
PD-L1. Positive tumor expression of PD-L1 was defined as a Tumor Proportion Score (TPS) ≥1%. The 
negative stratum included subjects with a TPS <1% and subjects with tumor tissue inevaluable for PD-L1. 
A block randomization with blocks of 4 was used within each stratum. 

The list of subjects randomized within each stratum by chronological inclusion in the 2 treatment arms 
has been provided.  
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Please note that a testing block allocation schema was inadvertently used to randomize the first 2 
subjects in each stratum by the IVRS vendor, ALMAC. ALMAC quickly identified the issue, generated a 
formal block allocation schema, and applied it to the subsequent 119 randomized subjects in Cohort G1. 

In the TPS negative stratum, subjects randomized from 31-MAR-2015 through 20-JAN-2016 maintained 
balanced randomization in blocks of 4. In the TPS positive stratum, subjects randomized from 31-MAR-
2015 through 25-JAN-2016 likewise maintained balanced randomization in blocks of 4. Four subjects, 
despite allocation using a testing randomization schema, maintained the balance across the 2 strata. 

The MAH remained blinded to the randomization schedule throughout the trial. 

CHMP assessment 

The MAH provided the requested clarifications. A block randomization with blocks of 4 was used within 
each stratum, with the exception of the first 2 patients in each stratum that were erroneously randomized 
based on a testing block allocation schema: this is however not deemed to be a relevant issue.  

Issue solved. 

Question 6 

The MAH is asked to clarify the number of major protocol deviations and patients affected in Cohorts G1 
and provide an overview of all major deviations. 

Summary of MAH’s response 

The MAH maintains a strict definition of major deviations including any issues regarding consent forms 
and safety reporting as major deviations, even if the incidents were administrative in nature. Importantly, 
no subjects in Cohort G1 or C were excluded from the analyses as none of the protocol deviations were 
considered to have the potential to negatively impact the integrity of the analyses. The rights and safety 
of the subjects were not compromised. There were 58 major protocol deviations documented for 36 
randomized subjects and 4 subjects who were screened but not eligible for randomization. 

Although all subjects provided prospective consent prior to study procedures, the most common protocol 
deviations in Cohorts G1 or C were related to documentation of the ICF process (eg, missing or late 
Investigator signature on the ICF, missing documentation of the IC process in source documents, missing 
signed updated ICFs) and timely reporting of SAEs/ECIs to the Sponsor (ICF documentation: 21 subjects 
at 7 sites; SAE/ECI reporting: 21 subjects at 8 sites). Other deviations included EGFR/ALK results not 
being available at time of randomization (subsequently shown to be negative) or a CT of the pelvis not 
obtained for some time points with no change in subsequent imaging. A listing with detail of each issue 
has been submitted. 

CHMP assessment 

The MAH did not provide the number of major deviations specifically for part G1 of the Study, as 
requested. However, details were provided on the type of deviations and, based on such information, it is 
considered that they are not expected to have impacted the results. 

Issue solved. 

Question 7 

For 8 (12.7%) patients in the chemotherapy arm reported to have NSCLC not otherwise specified 
(NOS)/other (these were only 2 in the experimental arm), the squamous histology cannot be excluded. 
Details on the clinical outcome of these patients should be provided by the MAH. 
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Summary of MAH’s response 

The individual clinical outcomes for the 9 subjects (2 pembro combo, 7 chemo alone) reported to have 
NSCLC NOS are detailed in the following Table. No treatment discontinuation is specified for one subject  
(randomized and not treated) and for another subject (ongoing). 

One additional subject randomized to chemo alone and whose histology was designated as “other” was a 
subject with large cell carcinoma and is not included in Table. 

 

CHMP assessment 

The MAH provided the requested data. It is noted that among the 6 subjects with NOS histology treated 
with chemotherapy (one subject  was not treated), the best response was SD and PFS duration was far 
shorter than the median PFS observed in the control arm for all patients except for one subject. A similar 
finding is observed also in the 2 patients with NOS histology in the experimental arm. All patients treated 
in the control arm died with OS duration usually far shorter than the median OS reported in the updated 
analysis (see Q9). 

To what extent the inclusion of such patients showing poor response to chemotherapy, unfortunately 
much more represented in the control arm (7/63 vs 2/60) might have influenced the study results is hard 
to establish. 
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The MAH is requested to provide a sensitivity analysis excluding patients with NOS histology for ORR, PFS 
and OS. 

Issue not solved.  

Question 8 

The MAH should provide a summary of Objective Response, including for each treatment group 
information on CR/PR.  

Summary of MAH’s response 

 

Please refer to Question 9 for further details on the updated efficacy information. 

CHMP assessment 

The MAH provided the requested data. Only at the updated analysis CR were reported (1 in each arm). 

Issue solved. 

Question 9 

Updated efficacy results from cohort G1, also including PFS2 data, should be provided. 

Summary of MAH’s response 

After an additional 10 months of follow-up beyond the pre-specified analysis, a high level summary of the 
updated efficacy analysis 2 (data cut off of 31 May 2017) of Cohort G1 for ORR, PFS, DOR, and OS and a 
brief comparison to the pre-specified analysis has been submitted. 

Cohort G1 

The median follow-up for subjects in the updated analysis 2 of Cohort G1 was 18.7 months (range 0.8-
29.0), with a minimum of 16 months from the last patient randomized until the data cut-off [Table 20]. 

Objective Response Rate 
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With the added follow-up, 2 additional responses were observed in the chemo alone arm and 1 additional 
response was observed in the pembro combo arm. The between arm difference was similar to the pre-
specified analysis. Additionally, 1 CR developed in each arm. 

Progression-Free Survival 

 

 

The median PFS of the pembro combo arm increased from 13.0 months in the pre-specified analysis to 
19.0 months in updated analysis 2. 
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The Kaplan-Meier plot demonstrated early separation of the curves, sustained from the first assessment 
through the remainder of the evaluation period, and the PFS curve for the pembro combo arm plateaued 
just above the 50% mark after approximately 12 months and declined gradually thereafter: 

 

Duration of Response 

The median DOR was not reached in either the pembro combo arm (range 1.4+ to 22.7+ months) or the 
chemo alone arm (range 2.8 to 23.7+ months). 
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More subjects had an ongoing response in the pembro combo arm (17/34 [50.0%]) than in the chemo 
alone arm (8/20 [40.0%]) at the time of the data cut-off. 

Overall Survival 

In the updated analysis, a definite trend in OS was observed favoring the pembro combo arm compared 
to the chemo alone arm (HR 0.59, 95% CI 0.34-1.05, p=0.03436).  
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Overall, 40 of 63 subjects (63.5%) in the chemo alone arm received subsequent therapy with a PD-1/PD-
L1 inhibitor (pembrolizumab, nivolumab or durvalumab), including 25 who received pembrolizumab as 
part of the study crossover. The crossover rate was 75.5% (40/53) for subjects who discontinued 
treatment in the chemo alone arm in this updated analysis, similar to the rate in the pre-specified 
analysis (74.4% [32/43]).  

The high rate of subsequent PD-1/PD-L1 inhibitor therapy may have an influence on OS results and the 
shape of the Kaplan-Meier curves, resulting in the extremely favorable survival observed in the chemo 
alone arm. Despite the excellent survival observed in the chemo alone arm, a notable OS trend favoring 
the pembro combo arm has emerged supporting the importance of up front combination therapy initially 
shown with ORR and PFS results compared to giving chemotherapy followed by a PD-1/PD-L1 inhibitor at 
the time of progression. 
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With each analysis, an improvement in the OS HR is seen. In the pre-specified analysis, OS was not 
significantly different between treatment arms (HR 0.90, 95% CI 0.42-1.91) and the survival curves on 
the Kaplan-Meier plot were overlapping. In updated analysis 1 (data cutoff date:31 Dec 2016), a trend for 
survival favoring the pembro combo arm (HR 0.69, 95% CI 0.36-1.31) with separation of the survival 
curves was observed. Updated analysis 2 now showed a definitive OS trend favoring the pembro combo 
arm with further separation of the Kaplan-Meier curves. 

Progression-Free Survival 2 

Progression-free survival 2 (PFS2) was defined as the time from randomization to progression after 
nextline therapy (as determined by investigator) or death from any cause. If no data on progression or 
death were available, the date of discontinuation of next-line therapy was used as a surrogate.  

A benefit in PFS2 was observed for the pembro combo arm (HR 0.56, 95% CI 0.35-0.92, p=0.00960). 
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CHMP assessment 

The MAH provided updated results. Overall, with an updated follow-up the benefit in terms of ORR and 
PFS is confirmed. A trend in OS favouring the experimental arm compared to the chemo alone arm (HR 
0.59, 95% CI 0.34-1.05, p=0.03436) is reported despite a not negligible rate of patients in the control 
arm (40/63, 63.5%) receiving subsequent therapy with a PD-1/PD-L1 inhibitor (pembrolizumab, 
nivolumab or durvalumab). A benefit in PFS2 was also reported (HR 0.56, 95% CI 0.35-0.92, 
p=0.00960). 

Please, see the assessment of the response to Q2. 

Issue solved. 

Question 10 

A reduced difference in ORR was reported with pembrolizumab combination compared to chemotherapy 
alone in never smoker patients. The Forest Plot of PFS by subgroup factors should be provided. 

Summary of MAH’s response 
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Of note, any apparent differences are likely due to random variation given the small subsets and wide 
confidence intervals, all of which overlap the overall population HR estimate. Specifically, in the never 
smokers subgroup (pembro combo 15 subjects, chemo alone 9 subjects), the PFS HR is 1.08 (95% CI 
0.29, 4.07) and despite a HR slightly greater than 1.0, the wide confidence interval indicates this 
outcome is consistent with the outcomes of the entire population. 

CHMP assessment 

The MAH provided the requested data. Although it is acknowledged that the numbers are too small to 
draw conclusions, the finding is in line with those reported in Study KN024 and KN010. 

The MAH is requested to include information in the SmPC Section 5.1 on the reduced benefit observed in 
the combo arm compared to chemotherapy in this subgroup of patients 

Issue solved provided that the MAH will include the requested information in Section 5.1. of the SmPC.  

Question 11 

A randomized, open label, placebo-controlled trial of platinum plus pemetrexed chemotherapy with or 
without pembrolizumab (KEYNOTE-189) is at present ongoing. The MAH should provide an update of 
enrollment and estimated timelines for the submission of results. 

Summary of MAH’s response 
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KEYNOTE-189 enrollment was completed as of March 2017; analysis timing is event-driven  

CHMP assessment 

The MAH provided the requested information. 

Please, see the assessment of the response to Q2. The MAH is requested to provide data from the interim 
PFS analysis .  

Issue solved 

Question 12 

The inclusion criteria of Study KN021 accepted all NSCLC histologies for inclusion in the study. 
Nevertheless only Non-squamous NSCLC patients were included in Cohort G1. The MAH is asked to 
comment on this. 

Summary of MAH’s response 

KEYNOTE-021 was a multi-cohort study designed to evaluate pembrolizumab combinations in NSCLC. The 
inclusion criteria indicated acceptance of all histologies; however, in the protocol trial design further 
requirements for each cohort were detailed: 

“Cohorts G1 and G2 – First Line subjects who are EGFR wild type non-squamous histology” 

CHMP assessment 

Issue resolved 

Clinical safety aspects  

Other concerns 

Question 13 

A direct comparison of safety data among KN021, KN024 study, and, if available, KN042 should be 
provided and discussed by the MAH. 

Summary of MAH’s response 

A direct comparison of safety data from studies KEYNOTE-021 and KEYNOTE-024 is provided below. Data 
from KEYNOTE-042 are not yet available. It is worth pointing out that cross trial comparisons have 
limitations and can be considered directional only. 

Overall, the incidence of known AEOSIs for pembrolizumab as well as the incidence of individual AEOSIs 
was comparable between the pembro combo population from KEYNOTE-021 and the pembrolizumab 
monotherapy population from KEYNOTE-024. 

Although the observed rates of other events in the pembro combo population were generally higher than 
those in the pembrolizumab monotherapy population from KEYNOTE-024, this would be anticipated given 
that similar rates for these events were also observed in the chemo alone arm of KEYNOTE-021, 
indicating a contribution from chemotherapy. 

In order to compare data collected over similar follow-up periods, safety data from the pre-specified 
analysis of KEYNOTE 021 are compared with the safety data from KEYNOTE-024. The median and 
minimum follow-up times for the 2 studies using these analyses were similar (KEYNOTE-021 Cohort G1: 
10.6 months and 6 months, respectively; KEYNOTE-024: 11.2 months and 6 months, respectively).  

Overall Adverse Events 
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It is anticipated that the addition of chemotherapy to pembrolizumab would result in higher rates of AEs 
known to be associated with chemotherapy in the pembro combo group compared with subjects 
administered pembrolizumab monotherapy given the contribution from chemotherapy. 

The overall incidence of Grade 3-5 AEs in the pembro combo population was similar to that observed in 
the pembrolizumab monotherapy population from KEYNOTE-024 (57.8% vs 53.2%).  The incidence of 
Grade 3-5 anaemia was higher in the pembro combo population as compared to the pembrolizumab 
monotherapy population from KEYNOTE-024 (13.3% vs. 4.5%); however the incidence was no different 
from that in the chemo alone arm (14.5%). The incidence of Grade 3-5 cellulitis and pneumonia were 
also higher in the pembro combo population compared with the pembrolizumab monotherapy population 
from KEYNOTE-024 (cellulitis: 4.8% v. 0.6%, pneumonia: 4.8% vs 1.9%). Given the small numbers, as 
these rates represent 4 subjects or fewer, it is difficult to draw a meaningful conclusion from this 
observed difference. 

The overall incidence of SAEs in the pembro combo population was similar to that observed in the 
pembrolizumab monotherapy population from KEYNOTE-024 (43.4% vs 44.2%). The incidences of SAEs 
of cellulitis, acute kidney injury, and pneumonia were higher in the pembro combo population compared 
with the pembrolizumab monotherapy population from KEYNOTE-024 (cellulitis: 4.8% vs 0.6%, acute 
kidney injury: 4.8% vs 0.0%, and pneumonia 4.8% vs 1.9%). As noted for Grade 3-5 events, given the 
small numbers it is difficult to draw a meaningful conclusion from this observed difference. 

The overall incidence of AEs resulting in treatment discontinuation was higher in the pembro combo 
population compared with the pembrolizumab monotherapy population from KEYNOTE-024 (16.9% vs 
9.1%).  
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However when comparing SAEs resulting in treatment discontinuation as shown in above Table 26, the 
incidence was similar between the 2 groups (pembro combo: 10.8%, pembrolizumab monotherapy: 
8.4%) as were discontinuations due to death (pembro combo: 3.6%, pembrolizumab monotherapy: 
5.8%). 

Additionally, the numbers of the individual AEs in the pembro combo population resulting in treatment 
discontinuations were small with only 3 AE terms having greater than 1 event (rash 3, acute kidney injury 
2, and pneumonitis 2). 

Adverse Events of Special Interest (AEOSIs) 

The overall incidence of AEOSIs in the pembro combo population was similar to that observed in the 
pembrolizumab monotherapy population from KEYNOTE-024 (27.7% vs 29.2%). 
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The incidence of individual AEOSIs was similar when comparing the pembro combo population from 
KEYNOTE-021 to the pembrolizumab monotherapy population from KEYNOTE-024: colitis (3.6% vs 
1.3%), hypothyroidism (14.5% vs 9.1%), myositis (0.0% vs 1.9%) and pneumonitis (4.8% vs 5.8%). 

Discussion 

The incidence of overall AEs in the pembro combo population from KEYNOTE-021 is similar to that 
observed for the pembrolizumab monotherapy population from KEYNOTE-024. The rates of drug-related 
AEs and discontinuations due to a drug-related AE are higher in the pembro combo population from 
KEYNOTE-021 compared with the pembrolizumab monotherapy population from KEYNOTE-024. This 
contribution from chemotherapy is anticipated, given that the rates of drug-related AEs and 
discontinuations due to a drug-related AE in subjects receiving chemo alone in KEYNOTE-021 Cohort G1 
were similar to those observed in the pembro combo population from KEYNOTE-021. 

The overall incidences of Grade 3-5 AEs and SAEs in the pembro combo population were similar to those 
observed in the pembrolizumab monotherapy population from KEYNOTE-024. The incidences of Grade 3-5 
anaemia, cellulitis, and pneumonia, as well as SAEs of acute kidney injury, cellulitis, and pneumonia, are 
higher in the pembro combo population as compared to the pembrolizumab monotherapy population from 
KEYNOTE- 024. Anaemia (due to myelosuppression) and acute kidney injury are known adverse reactions 
to the chemotherapy components. Given the small numbers of events of cellulitis and pneumonia, it is 
difficult to draw a meaningful conclusion from the observed difference between the groups though it is 
possible that myelosuppression from the chemotherapy components may be a contributory factor. 
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With regard to the AEOSIs for pembrolizumab, the overall incidence of AEOSIs in the pembro combo 
population from KEYNOTE-021 is similar to that previously observed in the pembrolizumab monotherapy 
population from KEYNOTE-024. Furthermore, the incidences of individual AEOSIs were similar between 
the 2 groups. It would appear that the addition of platinum doublet chemotherapy to pembrolizumab did 
not result in a change in the rates of known AEOSIs for pembrolizumab. 

In conclusion, the overall incidence of known AEOSIs for pembrolizumab as well as the incidence of 
individual AEOSIs was comparable between the pembro combo population from KEYNOTE-021 and the 
pembrolizumab monotherapy population from KEYNOTE-024. The observed higher rates of other events 
in the pembro combo population was anticipated given that similar rates for these events were also 
observed in the chemo alone arm of KEYNOTE-021.  

Oncologists are familiar with the long-established toxicity from chemotherapy and are proficient in 
managing these AEs appropriately. Given the intended indication of the pembrolizumab combination as 
treatment for a potentially fatal medical condition, as well as the substantial benefit in PFS provided by 
the combination, these observed higher rates of AEs in the combination population from KEYNOTE-021 as 
compared to the pembrolizumab monotherapy population from KEYNOTE-024 do not alter the positive 
benefit-risk assessment of the combination. 

CHMP assessment 

Taking into account the first-line indication of pembrolizumab as single-agent in patients whose tumours 
express PD-L1 with a ≥50% tumour proportion score (TPS), the MAH was requested to discuss the safety 
of the combination in comparison with those observed in Study KN024 that included a similar patient 
population.  

The MAH provided the requested data. The comparison has been conducted considering 3 patients 
populations, including subjects who received pembro combination (KN021 Cohorts C and G1 pooled), 
pembrolizumab monotherapy (KN024) and chemotherapy alone (KN021 Cohort G1). 

Limitations of cross-trials comparison are acknowledged, as well as the fact that KN024 included about 
18% of patients with squamous histology. However, patients' characteristics were broadly similar in terms 
of cancer stage, prior systemic adjuvant/neo-adjuvant treatments, age, ECOG PS, brain metastases at 
baseline, while female and never smokers were more represented in KN-021. 

Not surprisingly, the combination of pembrolizumab and chemotherapy has a clear worse safety profile 
compared to pembrolizumab as single agent. 

Drug-related AEs were much more frequently reported in the pembro combo population when compared 
to the pembrolizumab monotherapy population (95.2% vs 73.4%) including a higher rate of grade 3-5 
drug-related AEs   (39.8% vs 26.6%)  

Fatigue, nausea, constipation, anemia, and diarrhea were much more frequently reported in the pembro 
combo population when compared to the pembrolizumab monotherapy population: fatigue (71.1% vs 
20.8%), nausea (62.7% vs 19.5%), constipation (54.2% vs 20.8%), anemia (37.3% vs 13.0%), and 
diarrhea (36.1% vs 20.8%).  

Discontinuations due to AEs were more frequently observed with the combination compared to 
pembrolizumab monotherapy (16.9 % vs 9.1%). 

In terms of AEOSI, no new findings emerged. 

The incidences of Grade 3-5 cellulitis, and pneumonia, as well as SAEs of acute kidney injury, cellulitis, 
and pneumonia, are higher in the pembro combo population as compared to the pembrolizumab 
monotherapy population from KEYNOTE- 024 and also higher as compared to the chemotherapy alone 
arm. However it is acknowledged that given the small numbers, as these rates represent 4 subjects or 
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fewer, it is not possible to draw meaningful conclusions from these observed differences. Overall the 
safety data base of the combination therapy appears to be too limited to assess definitely whether there 
may be single toxicities with higher incidences than what would be expected by the addition of both 
individual components.  

In conclusion, even acknowledging the limitations of cross trial comparison, it appears that the 
combination of pembrolizumab and chemotherapy is more toxic than pembrolizumab as single agent. This 
is relevant for the subset of patients already covered by the approved indication of pembrolizumab as 
monotherapy.  

It is however acknowledged that the safety profile reflects the individual profiles of the components, and 
that the worse tolerability is overallthe result of the sum of very well known and characterized adverse 
effect of pembrolizumab, pemetrexed and carboplatin. 

The lack of comparative data of the combination and pembrolizumab monotherapy, the limited safety 
dataset of the combination, and the higher risk of adverse reaction of the combination compared to single 
agent pembrolizumab should be clearly stated in section 4.4 together with a recommendation to carefully 
consider the benefit of the combination in NSCLC patients whose tumours express PD-L1 with a ≥50% 
tumour proportion score (TPS). 

Issue solved provided that requested change in Section 4.4 is implemented. 

Question 14 

Updated safety results from both Cohorts G1 and C of KN021 study should be provided. 

Summary of MAH’s response 

Updated safety data are similar to and consistent with results previously reported. No new safety 
concerns were identified. Small increases in rates in both arms for some AE categories were observed 
commensurate with the additional 10 months of follow-up. The discontinuation rate due to adverse events 
remains low and similar in both arms of Cohort G1 (16.9% pembro combo, 14.5% chemo alone). The 
updated safety profile for subjects treated with pembrolizumab/pemetrexed/carboplatin in Cohorts C and 
G1 is consistent with the previous characterization of the safety profile of the combination. 

Cohort G1 
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Cohort C 
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CHMP assessment 

Updated safety data were provided as requested with additional 10 months follow-up. No new safety 
signs emerged, and the differences are mainly characterized by a slight increase in some AEs, likely due 
to the longer follow-up. 

Issue solved 

Question 15  

The MAH is asked to clarify the different numbers for subjects with SAEs in the pembrolizumab 
monotherapy reference data (n=2,799) in Table 5.3.5.3.3-nsclc: 10 (SAEs n=1,041, 37.2%) and Table 
2.7.4: 8 (SAEs n=739, 26.4%). 

Summary of MAH’s response 

In order to provide a summary without lengthy tables containing multiple zero entries, data in [Table 
2.7.4: 8-nsclc] were filtered to include only events reported in at least one subject in either the 
pembrolizumab combination arm or the chemo alone arm of Cohort G1. The number of SAEs in the 
monotherapy reference data column (n=739) represents the filtered subset of the total monotherapy 
reference SAEs (n=1,041). 

CHMP assessment 

The MAH clarified the discrepancy as requested. 

Issue solved 

Question 16 

No information on previous radiotherapy received by patients in KN-021 study seem to be available in the 
submitted CSR. The MAH should discuss and provide a justification for the  higher rates of hypothyroidism 
(in 14.5% of subjects) and hyperthyroidism (7.2%) among subjects treated with the pembro-chemo 
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combination group compared to those reported from the pembrolizumab monotherapy reference safety 
dataset (hypothyroidism 8.5%, hyperthyroidism 3.4%). 

Summary of MAH’s response 

As indicated, previous radiotherapy information was not included in the KEYNOTE-021 CSR. In order to 
enhance the information, a listing of Cohort G1 subjects who received prior radiation has been provided. 
In the 59 subjects comprising the ASaT population of the pembro combo arm in Cohort G1, there were 15 
subjects who received prior radiation.  

On review of the 11 subjects on the pembro combo arm who developed hypothyroidism or 
hyperthyroidism, 2 subjects had received any prior radiation and 9 subjects had not received any prior 
radiation. Prior radiation in this population does not appear to play a role in the rates of thyroid 
dysfunction observed, despite reports in the literature of prior radiation contributing to thyroid 
dysfunction in tumors other than NSCLC (Carter Y et al, The Oncologist 2014; Kanyilmaz G et al, Med 
Dosim 2017). Newer antineoplastic agents including targeted therapies and immunotherapies are 
associated with thyroid dysfunction in approximately 20%–50% of patients (Hamnvik O-PR et al, J Natl 
Cancer Inst 2011).  

In Cohort G1, updated safety results (Question 14) indicate rates of hypothyroidism of 13.6% in the 
pembro combo arm compared to 3.2% in the chemo alone arm and hyperthyroidism of 8.5% in the 
pembro combo arm vs 1.6% in the chemo alone arm. In the pembro combo arm, these represent 8 
events of hypothyroidism and 5 events of hyperthyroidism, occurring in 11 subjects since 2 subjects 
developed hypothyroidism after experiencing hyperthyroidism.  

All the events were low grade (Grade 1 or 2) and easily managed with appropriate clinical care. These 
rates of thyroid disorders appear numerically higher than those in the reference dataset, however, the 
small number of events in Cohort G1 and the comparison across trials preclude definitive conclusions; 
these observations are exploratory. 

In conclusion the rates of hypothyroidism and hyperthyroidism observed in Cohort G1 are likely no 
different from the rates observed with pembrolizumab monotherapy when the small number of events 
and the background rates in the chemo alone subjects are considered. Prior radiation does not appear to 
be a predisposing factor for thyroid dysfunction in this population. All the events were low grade (Grade 1 
or 2) and easily managed with appropriate clinical care. 

CHMP assessment 

The MAH provided the requested information regarding prior radiotherapy. Based on the data provided 
radiotherapy does not appear to be the cause of the apparent higher  incidences of hypothyroidism and 
hyperthyroidism.  

Based on the currently available data, it remains unclear whether the combination increases the risk of 
thyroid dysfunction. Data from Study KN189 will help to clarify on this issue. In the meanwhile 
information on the higher risk of adverse reaction with pembro combo compared to pembro monotherapy 
should be reported in Section 4.4 (see the answer to Q13) 

Issue solved provided that the requested change to Section 4.4 is implemented as for answer to Q13 

Question 17 

For the patient in Cohort C initially reported to meet the criteria for Hy’s Law, the MAH should provide a 
narrative including laboratory test results and overall safety events reported during treatment. 

Summary of MAH’s response 

The narrative for the subject, as well as additional laboratory results have been provided. 
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The bilirubin level at the peak was 1.3 mg/dL on Day 77, not meeting Hy’s Law criteria of 2x elevation 
above ULN. An erroneous manual CRF entry of the upper limit of normal for bilirubin on 2 occasions led to 
the classification despite normal bilirubin levels. 

CHMP assessment 

The MAH provided the requested information.  

Issue solved 

Question 18  

The MAH is asked to discuss the higher rate of infections in the pembro-chemo combination group 
compared to in the chemotherapy alone group (62.7% vs. 37.1%, Grade 3-5 infection AEs 16.9% vs. 
4.8%, SAEs 14.5% vs. 4.8%). 

Summary of MAH’s response 

In response to this question the MAH has reviewed the rates of infections in the pembro combo arm in 
comparison with the chemo alone arm, specifically comparing all infection events in decreasing frequency, 
all Grade 3-5 infection events, as well as all infection SAEs. 

The rates of individual infection events were generally greater in the pembro combo arm as compared to 
the chemo alone group: 
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 The most frequent events in the pembro combo group were upper respiratory tract infection (URTI), 
urinary tract infection (UTI), cellulitis, sinusitis, and conjunctivitis, with URTI and UTI accounting for a 
third of all infection events. The URTI and UTI events were predominantly Grade 1 or 2. 

As shown in the following Figure, with the exception of URTI and UTI, the confidence intervals of the risk 
difference between the pembro combo and the chemo alone groups for all infection events crossed zero. 
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Therefore a comment as to a risk difference for infection events between the 2 groups can only be made 
for URTI and UTI. The risk of URTI may be higher in the pembro combo group as compared to the chemo 
alone group. Results from other chemotherapy combination trials currently underway will be required to 
confirm or refute this observation. 

 

The rates of individual Grade 3-5 infection events were generally higher in the pembro combo group 
compared with the chemo alone group.  
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The rates of individual infection SAEs were generally higher in the pembro combo group compared with 
the chemo alone group. The most frequent infection SAEs in the pembro combo group were cellulitis (5 
subjects), pneumonia (4 subjects), and sepsis (2 subjects), with the others reported for 1 subject each. 
As shown above, the confidence intervals of the risk difference between the pembro combo and chemo 
alone groups for cellulitis, pneumonia, and sepsis crossed zero. Therefore any conclusion as to a risk 
difference between the 2 groups cannot be made for these events and the observed numerical difference 
in the rates of cellulitis, pneumonia, and sepsis is likely the result of small sample sizes. 

Discussion 

The overall rates of infections, Grade 3-5 infection AEs, as well as infection SAEs were higher in the 
pembro combo group compared with the chemo alone group. URTI and UTI, which together made up 
about a third of all the infection AEs reported in the pembro combo group, appear to be at least in part 
the drivers for this observed difference, also noting that more patients remained on treatment longer in 
the pembro combo arm compared to the chemo alone arm. It is notable that a vast majority of the URTI 
and UTI events were nonserious (Grade 1-2). With regard to the Grade 3-5 infection events and infection 
SAEs, including specifically cellulitis, pneumonia, and sepsis, the observed differences between the 2 
groups are more likely a result of small sample size. 

In conclusion, after a review of the data, the only differences between the pembro combo and the chemo 
alone arms with regard to infection AEs that may not be due to chance are the higher rates of 
predominantly nonserious URTIs and UTIs in the pembro combo arm. Given the intended indication of the 
pembrolizumab combination as treatment for a potentially fatal medical condition, this higher rate of 
nonserious infection AEs does not alter the positive benefit-risk assessment of the combination. 
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CHMP assessment 

The overall rates of infections, Grade 3-5 infection AEs and infection SAEs were higher in the pembro 
combo group compared with the chemo alone group with upper respiratory tract infection (URTI) and 
urinary tract infection (UTI) being the most common and having the highest risk difference between both 
arms. However as already discussed in the response assessment to Q13 the overall small numbers 
preclude a definitive assessment whether these numerical differences are due to chance findings or based 
on an actual higher risk of infections for the combination therapy compared to chemotherapy alone or 
pembrolizumab monotherapy. As pointed out by the MAH results from other chemotherapy combination 
trials currently underway will be required to confirm or refute this observation. In the meanwhile the 
limitations of the currently available safety data for the combination therapy should be addressed in 
section 4.4 (see response assessment to Q13). 

Issue solved. 
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