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AEOSI Adverse event(s) of special interest 

ASaT All subjects as treated 
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CCA Cholangiocarcinoma 
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CTCAE Common Terminology Criteria for Adverse Events 
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OS Overall survival 
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PRO Patient-reported outcome 

Q2W Every 2 weeks 

Q3W Every 3 weeks 

Q6W Every 6 weeks 

QoL Quality of life 

RECIST Response Evaluation Criteria in Solid Tumours 

RSD Reference Safety Dataset 

SAE Serious adverse event(s) 
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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 B.V. 
submitted to the European Medicines Agency on 29 June 2021 an application for a variation. 

The following changes were proposed: 

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 for Keytruda as monotherapy in the treatment of unresectable or metastatic MSI-
H or dMMR colorectal, endometrial, gastric, small intestine, biliary, or pancreatic cancer in adults who 
have received prior therapy. The proposed indication is based on the results from the KEYNOTE-164 
(KN164) and KEYNOTE-158 (KN158) trials. 
As a consequence, sections 4.1, 4.2, 4.8 and 5.1 of the SmPC are updated. The Package Leaflet is 
updated in accordance. An updated version of the RMP (Version 34.1) has been submitted.  

The requested variation proposed amendments to the Summary of Product Characteristics and Package 
Leaflet and to the Risk Management Plan (RMP). 

Information on paediatric requirements 

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included (an) EMA Decision(s) 
P/0043/2018 on the agreement of a paediatric investigation plan (PIP). 

At the time of submission of the application, the PIP P/0043/2018 was not yet completed as some 
measures were deferred. 

The Paediatric Investigation Plan (EMEA-001474-PIP01-13-M01) covering the condition “Treatment of all 
conditions included in the category of malignant neoplasms (except nervous system, haematopoietic and 
lymphoid tissue)” and the final compliance check have been provided in the dossier. Additionally, the PIP 
covering the condition ‘Treatment of Hodgkin Lymphoma’ (EMEA -001474-PIP02-16-M01) and the partial 
compliance check, completed on 1 February 2019, has been also provided for completeness. 

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 application included a critical report addressing the possible similarity with authorised 
orphan medicinal products (Pemazyre).  

Scientific advice 

The MAH received in 2015 EMA-HTA Parallel Scientific Advice for KEYNOTE-158 
(EMEA/H/SAH/039/3/2015/II) and EMA Scientific Advice on MSI-H CRC indication (KEYNOTE-164 and 
KEYNOTE-177) (EMEA/H/SA/2437/8/2015/II).  
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1.2.  Steps taken for the assessment of the product 

The Rapporteur and Co-Rapporteur appointed by the CHMP were: 

Rapporteur: Armando Genazzani  Co-Rapporteur:  Jan Mueller-Berghaus 

Timetable Actual dates 

Submission date 29 June 2021 

Start of procedure 17 July 2021 

CHMP Rapporteur’s preliminary assessment report circulated on 24 September 2021 

PRAC preliminary assessment report circulated on 28 September 2021 

CHMP Co-Rapporteur Critique circulated on 01 October 2021 

PRAC RMP advice and assessment overview adopted by PRAC on 30 September 2021 

Updated CHMP Rapporteur(s) (Joint) Assessment Report circulated on 8 October 2021 

Request for supplementary information adopted by the CHMP on 14 October 2021 

MAH’s responses submitted to the CHMP on 21 December 2021 

CHMP Rapporteur’s preliminary assessment report on the MAH’s responses 
circulated on 

3 February 2022 

2nd Request for supplementary information adopted by the CHMP on 24 February 2022 

MAH’s responses submitted to the CHMP on 1 March 2022 

CHMP Rapporteur’s preliminary assessment report on the MAH’s responses 
circulated on 

11 March 2022 

Updated CHMP Rapporteur’s assessment report on the MAH’s responses 
circulated on 

18 March 2022 

CHMP opinion  24 March 2022 

The CHMP adopted a report on similarity of Keytruda with Pemazyre of the 
authorised orphan medicinal product(s) 24 March 2022 
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2.  Scientific discussion 

2.1.  Introduction 

The scope of this variation is to include a new indication for KEYTRUDA as monotherapy for the treatment 
of unresectable or metastatic microsatellite instability-high (MSI-H) or mismatch repair deficiency (dMMR) 
CRC, endometrial, gastric, small intestine, biliary, or pancreatic cancer in adults who have received prior 
therapy. 

The proposed indication is based on the results from the final analysis of KEYNOTE-164 and interim 
analysis 11 (IA11) of KEYNOTE-158 (Cohort K) trials. KEYNOTE-164 is a single-arm study of 
pembrolizumab as monotherapy in participants with previously-treated locally advanced unresectable or 
metastatic MSI-H/dMMR colorectal cancer (CRC). KEYNOTE-158 is a single-arm basket study of 
pembrolizumab as monotherapy in participants with advanced Non-Colorectal (non-CRC) MSI-H/dMMR 
solid tumours (Cohort K of this study). 

2.1.1.  Problem statement 

Disease or condition 

Targeted conditions are six solid tumours (CRC, endometrial, gastric, small intestine, biliary, and 
pancreatic cancer) with microsatellite instability-high (MSI-H) or mismatch repair deficiency (dMMR) in 
advanced stage following prior treatments.  

State the claimed the therapeutic indication 

“KEYTRUDA as monotherapy is indicated for the treatment of unresectable or metastatic MSI-H or dMMR 
CRC, endometrial, gastric, small intestine, biliary, or pancreatic cancer in adults who have received prior 
therapy.” 

During the procedure, the MAH has updated the indication as follows:  
 
“Keytruda as monotherapy is indicated for the treatment of the following MSI-H or dMMR tumours in 
adults with: 

- unresectable or metastatic colorectal cancer after previous fluoropyrimidine-based 
combination therapy; 

- advanced or recurrent endometrial carcinoma, who have disease progression on or 
following prior treatment with a platinum-containing therapy in any setting and who are not 
candidates for curative surgery or radiation; 

- unresectable or metastatic gastric, small intestine, or biliary cancer, who have disease 
progression on or following at least one prior therapy.” 

Epidemiology  

The prevalence of MSI-H across different tumours varied widely by tumour type and by disease stage.  
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Several tumour types, including endometrial, colorectal, and gastric cancers were consistently found to 
have the highest MSI-H prevalence, generally above 10%1, which includes also the Lynch syndrome 
associated tumour types. For most other cancers, MSI-H prevalence was below 5%2. Among the 6 
tumour types included in the claimed indication, colorectal, endometrial, and gastric cancers (with the 
highest MSI-H prevalence) are also the most frequently diagnosed. Although not frequently diagnosed 
cancers, MSI-H prevalence in small intestine cancer is about 10%, while pancreatic cancer and biliary 
cancer have a low MSI-H prevalence of <3%. Additionally, the prevalence of MSI-H in late-stage disease 
is generally lower than in earlies cancer stages3. 

The epidemiology specific for each selected tumours included in the claimed indication is presented 
below:  

CRC: Overall, colorectal cancer ranks third in terms of incidence (33.6 per 100,000 in Northern Europe) 
and second in terms of mortality4. Less than 30% of CRC have metastases at diagnosis. MSI-H is present 
in approximately 10% to 15% of patients with CRC overall, but it’s less frequent in the more advanced 
stage (4-8%)5 6. 

Endometrial cancer: Endometrial cancer was the second most common and the fourth leading cause of 
death due to gynaecological cancer among women worldwide in 20206, with highest incidence in EU 
observed in Central and Eastern Europe (incidence rate 20.2 per 100,000). Patients are less frequently 
diagnosed at late stage III or IV (<20%, 7-8% with metastases at diagnosis). In sporadic endometrial 
cancer MSI-H is observed in 11% to 32% of the patients, with lower MSI-H prevalence of 6% to 11% in 
patients with advanced stage disease 3 7.  

Gastric Cancer: Gastric cancer is the fifth most frequently diagnosed cancer and the fourth leading 
cause of cancer death, with the highest incidence rates in Eastern Asia in particular, in Europe in Central 
and Eastern Europe (incidence rate 11.3 per 100,000)6. Gastric cancer patients are most commonly 
diagnosed at stage IV (46-57%). MSI-H is present in approximately 9% to 20% of patients with gastric 
cancer. The MSI-H prevalence is the lower the higher the stage is (between 5-8% in stage IV)3 4 8 9. 

Small Intestine Cancer: Small intestine adenocarcinoma is a rare malignancy (incidence rate of 2.4 per 
100,000) that is often diagnosed at an advanced stage10. About 10% of patients with small intestine 
cancer is MSI-H, being 2-6% in patients with advanced stage small intestine cancer as compared with 7-
15% in patients with early-stage disease 5 11. 

 
1 Bonneville R, Krook MA, Kautto EA, Miya J, Wing MR, Chen HZ, et al. Landscape of Microsatellite Instability Across 39 Cancer 
Types. JCO Precision Oncology 2017:1, 1-15. 
2 Hause RJ, Pritchard CC, Shendure J, Salipante SJ. Classification and characterization of microsatellite instability across 18 
cancer types. Nat Med. 2016 Nov;22(11):1342-1350. 
3 Le DT, Durham JN, Smith KN, Wang H, Bartlett BR, Aulakh LK, et al. Mismatch repair deficiency predicts response of solid 
tumours to PD-1 blockade. Science. 2017 Jul;357(6349):409-13. 
4 Global Cancer Observatory (GCO): Cancer Today [Internet]. Lyon (France): International Agency for Research on Cancer 
(IARC). Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for stomach cancer, 
colorectal cancer, pancreatic cancer, and corpus uteri cancer (endometrial cancer). 2020 Dec [cited 2021 Jan 14]. Available 
from: https://gco.iarc.fr/today/home. 
5 Vilar E, Gruber SB. Microsatellite instability in colorectal cancer-the stable evidence. Nat Rev Clin Oncol. 2010 Mar;7(3):153-
62. 
6 Merok MA, Ahlquist T, Royrvik EC, Tufteland KF, Hektoen M, Sjo OH, et al. Microsatellite instability has a positive prognostic 
impact on stage II colorectal cancer after complete resection: results from a large, consecutive Norwegian series. Ann Oncol. 
2013 May;24(5):1274-82. 
7 McMeekin DS, Tritchler DL, Cohn DE, Mutch DG, Lankes HA, Geller MA, et al. Clinicopathologic significance of mismatch repair 
defects in endometrial cancer: an NRG Oncology/Gynecologic Oncology Group study. J Clin Oncol. 2016 Sep 1;34(25):3062-8. 
8 Lorenzi M, Amonkar M, Zhang J, Mehta S, Liaw KL. Epidemiology of microsatellite instability high (MSI-H) and deficient 
mismatch repair (dMMR) in solid tumours: a structured literature review. J Oncol. 2020 Mar 9;2020:1807929. 
9 Corso G, Pedrazzani C, Marrelli D, Pascale V, Pinto E, Roviello F. Correlation of microsatellite instability at multiple loci with 
long-term survival in advanced gastric carcinoma. Arch Surg. 2009 Aug;144(8):722-7. 
10 SEER*Stat [Internet]. Bethesda (MD): National Cancer Institute (NCI). 2020. Cancer stat facts: small intestine cancer; 
[about 17 screens]. Available from: https://seer.cancer.gov/statfacts/html/smint.html. 
11 Xia M, Singhi AD, Dudley B, Brand R, Nikiforova M, Pai RK. Small bowel adenocarcinoma frequently exhibits lynch syndrome-
associated mismatch repair protein deficiency but does not harbor sporadic MLH1 deficiency. Appl Immunohistochem Mol 
Morphol. 2017 Jul;25(6):399-406 
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Pancreatic Cancer: Pancreatic cancer is the twelfth most common cancer in the world, with highest 
incidence rate in Western Europe (8.6 per 100,000 people), but the fourth for mortality6. In 
approximately 70% of the cases, pancreatic cancer is diagnosed at stage IV. The reported prevalence of 
MSI-H in patients with pancreatic cancer is <2%5 12. 

Biliary Cancer: Biliary tract cancer incidence rate varies between 2-5 per 100,000 people. Biliary 
adenocarcinoma includes gallbladder cancer, the most common in the biliary tract. Cholangiocarcinomas 
(CCAs) are a diverse group of malignancies (usually adenocarcinoma) arising from the biliary epithelium, 
typically classified as either intrahepatic or extrahepatic CCA. The reported prevalence of MSI-H in 
patients with biliary cancer is 1% to 3%5. 

Biologic features, aetiology and pathogenesis 

The DNA mismatch repair (MMR) system repairs damaged DNA through base pair and small insertion-
deletion corrections that are erroneously generated during DNA replication. MLH1, MSH2, MSH6 and 
PMS2 proteins are known MMR gene product. Mutations in the MMR genes cause dysfunctional MMR 
proteins incapable of recognising DNA mismatch in coding regions of repetitive nucleotide sequences 
called microsatellites; as a result DNA damage fails to be repaired and may lead to generation of non-
functional protein. This form of genomic instability is called microsatellite instability (MSI)13. Inactivation 
of MMR gene can either be somatic (sporadic) or of germline origin (e.g. Lynch syndrome). Lynch 
syndrome (LS) is a hereditary disorder with an autosomal dominant transmission that primarily 
predisposes to colorectal and endometrial cancer, but is also associated with other extra-colonic 
malignancies, such as stomach, small bowel, pancreatic, bladder, prostate, and biliary tract cancers14. 

MSI-H cancers are usually characterized by a high mutational burden and tumour-specific neoantigen 
load mediated by MSI and common defects in MMR, and can demonstrate highly upregulated expression 
of PD-1 and PD-L1, as well as other immune checkpoints, thereby providing a scientific rationale for PD-1 
blockade with pembrolizumab for the management of patients with MSI-H cancer15. In a series of 11,348 
patients, approximately 70% of MSI-H cases were TMB-high, but only 26% of MSI-H cases were PD-L1 
positive. The overlap between TMB, MSI, and PD-L1 differed among cancer types. Only 0.6% of the cases 
were positive for all three markers16. Not all patients with MSI-H tumours, respond to immunotherapy, 
suggesting that a deeper understanding of immune-related mechanisms in MSI-H is required. 

In literature, some characteristics features have been described for some MSI-H tumours. MSI-H CRC are 
histologically characterized by great production of mucin with extracellular accumulation, signet ring and 
medullary types, often admixed, with increased numbers of tumour-infiltrating lymphocytes and 
prominent Crohn’s-like lymphoid reaction17. Methylation of the MLH1 promoter region in the sporadic 
form is strongly associated with the BRAF V600E gene mutation. The presence of the BRAF V600E 
mutation in CRC essentially excludes Lynch syndrome, except for rare cases associated with PMS2 germ-
line mutation18. Women with endometrial tumours that had MMR defects were likely to have higher-grade 
cancers and more frequent lymphovascular space invasion9. Patients with MSI-H gastric cancer tend to be 

 
12 Hu ZI, Shia J, Stadler ZK, Varghese AM, Capanu M, Salo-Mullen E, et al. Evaluating mismatch repair deficiency in pancreatic 
adenocarcinoma: challenges and recommendations. Clin Cancer Res. 2018 Mar 15;24(6):1326-36. 
13 Abidi, A et al. Challenges of Neoantigen Targeting in Lynch Syndrome and Constitutional Mismatch Repair Deficiency 
Syndrome. Cancers 2021,13, 2345. 
14 Bansidhar B.J. Extracolonic Manifestations of Lynch Syndrome. Clin. Colon Rectal Surg. 2012;25:103–110. 
15 Gubin MM, Zhang X, Schuster H, Caron E, Ward JP, Noguchi T, et al. Checkpoint blockade cancer immunotherapy targets 
tumour-specific mutant antigens. Nature. 2014 Nov 27;515(7528):577-81. 
16 Vanderwalde A, Spetzler D, Xiao N, Gatalica Z, Marshall J. Microsatellite instability status determined by next-generation 
sequencing and compared with PD-L1 and tumour mutational burden in 11,348 patients. Cancer Med. 2018;7(3):746-56. 
Erratum in: Cancer Med. 2018;7:2792. 
17 Gatalica Z et al. High microsatellite instability (MSI-H) colorectal carcinoma: a brief review of predictive biomarkers in the 
era of personalized medicine. Fam Cancer. 2016; 15: 405–412. 
18 Cohen R et al. Clinical and molecular characterisation of hereditary and sporadic metastatic colorectal cancers harbouring 
microsatellite instability/DNA mismatch repair deficiency. Eur J Cancer 2017; 86:266e274. 



 
 

  
Assessment report  
EMA/224161/2022 Page 11/12 

older, female, to have distal tumour location, intestinal type of Lauren classification, and differentiated 
histological type11. 

Clinical presentation, diagnosis and stage/prognosis 

MMR or MSI status can be determined by examining either (1) protein expression by IHC of 4 MMR 
proteins (MLH1/MSH2/MSH6/PMS2) or (2) 3 to 5 tumour microsatellite loci by using a PCR assay. In 
general, tumours are classified as MSI-H (including MMR deficient) when expression of at least 1 of 4 
MMR proteins is not detectable by IHC, or when at least 2 allelic size shifts among 3 to 5 analyzed 
microsatellite markers are detected by PCR. Current MMR/MSI testing with an MMR protein IHC based 
assay, PCR-based MSI loci testing, or a validated NGS panel is recommended by the NCCN, ESMO, and 
ASCO for patients with CRC19 20 21. 

The prognostic effect of MSI-H/dMMR status varies by tumour type and by stage: 

- While MSI-H/dMMR CRC patients with early-stage disease have a survival advantage, patients with MSI-
H/dMMR mCRC have a poorer prognosis and in general a trend toward worse survival outcome compared 
to microsatellite stable mCRC was highlighted22 23 24 25. No unanimous views are found in literature 
though, e.g. Price26 did not detect an association between DFS or OS with MSI status in mCRC patients 
undergoing curative resection. 

- Similarly, MSI-H/dMMR endometrial tumours have been associated with a favorable prognosis value of 
dMMR in early stage, but a poorer survival outcome in some studies in later stages, although there is no 
definitive evidence of a significant association between MMR status and detrimental survival27 28.  

- Patients with MSI-H/dMMR early stage/resected gastric cancer generally have an overall favourable 
prognosis29 30. Less is reported in literature regarding the advanced setting, e.g. the MSI status seems to 
have worse prognostic value31, so the evidence supporting the prognostic value of MSI status in the 
advanced gastric cancer setting are limited to date. 

 
19 National Comprehensive Cancer Network. NCCN clinical practice guidelines in oncology: colon cancer; version 2.2021; 
Plymouth Meeting (PA): National Comprehensive Cancer Network (NCCN); 2021. 198 p. 
20 Van Cutsem E, Cervantes A, Adam R, Sobrero A, Van Krieken JH, Aderka D, et al. ESMO consensus guidelines for the 
management of patients with metastatic colorectal cancer. Ann Oncol. 2016 Aug;27(8):1386-422. 
21 Stoffel EM, Mangu PB, Gruber SB, Hamilton SR, Kalady MF, Lau MW, et al. Hereditary colorectal cancer syndromes: 
American Society of Clinical Oncology Clinical Practice Guideline endorsement of the familial risk-colorectal cancer: European 
Society for Medical Oncology Clinical Practice Guidelines. J Clin Oncol. 2015 Jan 10;33(2):209-17. 
22 Gelsomino F, Barbolini M, Spallanzani A, Pugliese G, Cascinu S. The evolving role of microsatellite instability in colorectal 
cancer: a review. Cancer Treat Rev. 2016;51:19-26. 
23 Venderbosch S, Nagtegaal ID, Maughan TS, Smith CG, Cheadle JP, Fisher D, et al. Mismatch repair status and BRAF 
mutation status in metastatic colorectal cancer patients: a pooled analysis of the CAIRO, CAIRO2, COIN, and FOCUS studies. 
Clin Cancer Res. 2014 Oct 15;20(20):5322-30. 
24 Chong, L, Townsend, A, Young, J, Roy, A, Piantadosi, C, Hardingham, J, et al. Outcomes for Metastatic Colorectal Cancer 
Based on Microsatellite Instability: Results from the South Australian Metastatic Colorectal Cancer Registry. Targeted Oncol 
2019,12:85-91. 
25 Jin Z, Sanhueza CT, Johnson B, Nagorney DM, Larson DW, Mara KC, et al. Outcome of mismatch repair-deficient metastatic 
colorectal cancer: the Mayo Clinic experience. Oncologist. 2018;23:1083-91. 
26 Price TJ, Karapetis CS, Joanne Y, Roy A, Padbury R, Maddern G, et al. Outcomes for metastatic colorectal cancer (mCRC) 
based on microsatellite instability [abstract]. Presented at: American Society of Clinical Oncology (ASCO) 2018 Gastrointestinal 
Cancers Symposium; 2018 Jan 18-20; San Francisco, CA. J Clin Oncol. 2018;36(4 suppl). Abstract no. 759. 
27 Diaz-Padilla I, Romero N, Amir E, Matias-Guiu X, Vilar E, Muggia F, et al. Mismatch repair status and clinical outcome in 
endometrial cancer: a systematic review and meta-analysis. Crit Rev Oncol Hematol. 2013 Oct;88(1):154-67. 
28 Prendergast EN, Holman LL, Liu AY, Lai TS, Campos MP, Fahey JN, et al. Comprehensive genomic profiling of recurrent 
endometrial cancer: implications for selection of systemic therapy. Gynecol Oncol. 2019;154:461-6. 
29 Velho S, Fernandes MS, Leite M, Figueiredo C, Seruca R. Causes and consequences of microsatellite instability in gastric 
carcinogenesis. World J Gastroenterol. 2014 Nov 28;20(44):16433-42. 
30 Pietrantonio, F et al. MSI-GC-01: Individual patient data (IPD) meta-analysis of microsatellite instability (MSI) and gastric 
cancer (GC) from four randomized clinical trials (RCTs). Journal of Clinical Oncology, 2019. 37(4_suppl): p. 66-66. 
31 Kubota Y, Kawazoe A, Sasaki A, Mishima S, Sawada K, Nakamura Y, et al. The impact of molecular subtype on efficacy of 
chemotherapy and checkpoint inhibition in advanced gastric cancer. Clin Cancer Res. 2020 Jul 15;26(14):3784-90. 
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- In small intestine cancer, most literature data are showing an association between dMMR status and 
survival32 33 34 35, while few do not indicate influence on survival36 37. However, almost all available 
literature evidence in small bowel cancer referred to resected disease, while very few cases of MSI-H 
referred to metastatic disease. No conclusion can be drawn on the prognostic value of MSI status in small 
intestine cancer in an advanced setting. The literature data always referred to the histologic type of 
adenocarcinoma.  

- There is limited evidence in the literature to conclude on the prognostic value of MSI status in biliary 
cancer. Some references reported longer OS38 39, other no association with survival 40 41, but the 
conclusion is hampered by the low number of MSI-H patients identified.  

- A more favourable prognosis was seen in pancreatic MSI-H cancer after surgical resection42 43. In the 
meta-analysis by Luchini et al44, potential association between MSI/dMMR and prognosis in PDAC was not 
found, highlighting however that data are too few to draw any definitive conclusion. Evidence is too 
limited to date to conclude on the prognostic value of MSI-H status in pancreatic cancer in the 
advanced/metastatic setting. 

Management 

To date, the only approved treatment options in the EU for patients with MSI-H/dMMR cancers are 
dostarlimab for MSI-H/dMMR recurrent or advanced endometrial cancer that has progressed after 
platinum-based chemotherapy, pembrolizumab in MSI-H/dMMR metastatic colorectal cancer (mCRC) as 
first line treatment, nivolumab in combination with ipilimumab for adult patients with mCRC after prior 
fluoropyrimidine-based combination chemotherapy.  

The approval of dostarlimab in MSI-H/dMMR endometrial cancer in April 2021 was based on results from 
the Phase I GARNET trial in 108 patients, showing an ORR of 43.5% (95% CI 34%, 53.4%), and median 
DOR not reached (range 2.6, 28.1+). The incidence of treatment-related AEs of Grade 3 or higher was 
13.2%45. 

Pembrolizumab was approved in the EU in January 2021 as first line treatment for patients with CRC MSI-
H/dMMR metastatic CRC based on the results of the pivotal phase III study KEYNOTE-177. A total of 307 
patients were randomized to pembrolizumab compared to standard chemotherapy (FOLFOX/FOLFIRI +/- 

 
32 Vanoli A, Grillo F, Guerini C, et al. Prognostic Role of Mismatch Repair Status, Histotype and High-Risk Pathologic Features in 
Stage II Small Bowel Adenocarcinomas. Ann Surg Oncol 2021;28(2):1167-1177. 
33 Aparicio T, Svrcek M, Henriques J, et al. Panel gene profiling of small bowel adenocarcinoma: Results from the NADEGE 
prospective cohort. Int J Cancer 2021, 148(7), 1731-1742. doi:10.1002/ijc.33392. 
34 Colina A, Hwang H, Wang H, et al. Natural history and prognostic factors for localised small bowel adenocarcinoma. ESMO 
Open 2020;5(6), e000960. 
35 Giuffrida P, Arpa G, Grillo F, et al. PD-L1 in small bowel adenocarcinoma is associated with etiology and tumour-infiltrating 
lymphocytes, in addition to microsatellite instability. Mod Pathol 2020;33(7):1398-1409. 
36 Noh B, Hong S, Jun S, et al. Prognostic implications of immune classification in a multicentre cohort of patients with small 
intestinal adenocarcinoma. Pathology 2020;52(2):228-235. 
37 Klose J, Lasitschka F, Horsch C, et al. Prognostic relevance of programmed death-ligand 1 expression and microsatellite 
status in small bowel adenocarcinoma. Scand J Gastroenterol 2020;55(3):321-329. 
38 Cloyd JM, Chun YS, Ikoma N, Vauthey JN, Aloia TA, Cuddy A, et al. Clinical and genetic implications of DNA mismatch repair 
deficiency in biliary tract cancers associated with Lynch syndrome. J Gastrointest Cancer. 2018;49:93-6. 
39 Goeppert B, Roessler S, Renner M, Singer S, Mehrabi A, Vogel MN, et al. Mismatch repair deficiency is a rare but putative 
therapeutically relevant finding in non-liver fluke associated cholangiocarcinoma. Br J Cancer. 2019;120:109-14. 
40 Rashid A, Ueki T, Gao YT, Houlihan PS, Wallace C, Wang BS, et al. K-ras mutation, p53 overexpression, and microsatellite 
instability in biliary tract cancers: a population-based study in China. Clin Cancer Res. 2002 Oct;8:3156-63. 
41 Roa JC, Roa I, Correa P, Vo Q, Araya JC, Villaseca M, et al. Microsatellite instability in preneoplastic and neoplastic lesions of 
the gallbladder. J Gastroenterol. 2005;40:79-86. 
42 Grant RC, Denroche R, Jang GH, Nowak KM, Zhang A, Borgida A, et al. Clinical and genomic characterisation of mismatch 
repair deficient pancreatic adenocarcinoma. Gut. 2021;70:1894-903. 
43 Nakata B, Wang YQ, Yashiro M, Nishioka N, Tanaka H, Ohira M, et al. Prognostic value of microsatellite instability in 
resectable pancreatic cancer. Clin Cancer Res. 2002 Aug;8:2536-40. 
44 Luchini C, Bibeau F, Ligtenberg MJL, et al. ESMO recommendations on microsatellite instability testing for immunotherapy in 
cancer, and its relationship with PD-1/PD-L1 expression and tumour mutational burden: a systematic review-based approach. 
Ann Oncol. 2019;30(8):1232-43. 
45 European Medicine Agency: EMA/176464/2021 – EPAR Jemperli, https://www.ema.europa.eu/en/documents/assessment-
report/jemperli-epar-public-assessment-report_en.pdf, September 2021.  

https://www.ema.europa.eu/en/documents/assessment-report/jemperli-epar-public-assessment-report_en.pdf
https://www.ema.europa.eu/en/documents/assessment-report/jemperli-epar-public-assessment-report_en.pdf
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cetuximab or bevacizumab). Pembrolizumab showed statistically significant PFS improvement over 
standard chemotherapy [HR 0.60 (95%CI 0.45), 0.80, p=0.0002, median PFS 16.5 (95%CI 5.4, 32.4) vs 
8.2 (95%CI 6.1, 10.2)], supported by a favourable OS trend [HR 0.77 (95% CI 0.54, 1.09), p=0.0694, 
median OS NR vs 34.8 months (95%CI 26.3, NR)] and higher ORR (43.8% vs 33.1%) with durable 
responses (median DOR NR vs 10.6 months)46. 

The combination nivolumab and ipilimumab in MSI-H/dMMR CRC was approved in June 2021 based on 
the results of the single arm phase 2 study CheckMate 142. Based on 119 patients, the combination 
showed an ORR of 61.3% (95%CI 52, 70.1) by BICR, with median DOR not reached. Grade 3-4 drug-
related AEs occurred in 31.9% of the population47.   

Where there is no approved MSI-H-specific therapy, patients with MSI-H cancer are managed with the 
same Standard of Care (SOC) treatments that are used to treat other cancers regardless the molecular 
alteration. The MAH has provided a summary of efficacy results for the currently available and 
recommended treatment in the 2L+ setting relative to the 6 tumour types selected (see tables below). To 
further contextualize the results of pembrolizumab, the MAH has conducted a systematic literature review 
(SLR) and meta-analysis to provide a better estimate of the efficacy of historical comparator. All analyses 
have been provided for an MSI unselected population due to the general lack of data in this particular 
subset. The methodology of the SLR/meta-analysis is considered appropriate. It is to note however that 
the meta-analysis is heterogeneous, especially for the selection of included studies. The results of such 
meta-analyses, although cannot be regarded as strong evidence, are considered a useful indication to 
contextualize the data provided within each tumour type.  

Table 1: Range of Efficacy Outcomes Reported in Phase 3 Clinical Studies 

Tumour types 
Line of therapy 

ORR  
(%) 

DOR 
(months) 

PFS 
(months) 

OS 
(months) 

Reference 

Metastatic or advanced CRC 

Phase 3 2L (9 studies) 3.3-24.2 5.5-5.7 2.5-8.4 10.0-21.5  

Phase 3 3L (9 studies) 1.0-22.9 2.0-11.4 1.5-4.4 6.1-10.4  

Metastatic or advanced endometrial 

Phase 3 2L (1 study) 15.2-15.7 NR 3.4-4.0 10.9-12.3  

Metastatic or advanced gastric  

Phase 3 2L (13 
studies) 

0-28.0 2.8-5.2 2.1-4.8 3.6-14.0  

Phase 3 3L (1 study) 2.2-4.3 5.5 1.4-2.7 4.6-5.0  

Metastatic or advanced small intestine 

Phase 2/3 2L NR NR NR NR  

Retrospective study (1 
study) 

20 NR 3.2 10.5  

Metastatic or advanced pancreatic 

Phase 3 2L (6 studies) 1.0-20.6 NR 1.5-3.9 3.3-9.9   

Metastatic or advanced biliary 

 
46 European Medicine Agency: EMA/CHMP/33664/2021 – EPAR Keytruda, 
https://www.ema.europa.eu/en/documents/variation-report/keytruda-h-c-3820-ii-0091-epar-assessment-report-
variation_en.pdf, September 2021.   
47 European Medicine Agency: EMA/314215/2021 – EPAR Opdivo, https://www.ema.europa.eu/en/documents/variation-
report/opdivo-h-c-3985-ws-1840-epar-assessment-report-variation_en.pdf, September 2021.   

https://www.ema.europa.eu/en/documents/variation-report/opdivo-h-c-3985-ws-1840-epar-assessment-report-variation_en.pdf
https://www.ema.europa.eu/en/documents/variation-report/opdivo-h-c-3985-ws-1840-epar-assessment-report-variation_en.pdf
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Tumour types 
Line of therapy 

ORR  
(%) 

DOR 
(months) 

PFS 
(months) 

OS 
(months) 

Reference 

Phase 3 2L (1 study) 5  NR 4.0  5.3-6.2  

Abbreviations: 2L=Second line; 3L=Third line; CRC=Colorectal carcinoma; DOR=Duration of response; NR=Not 
reported; ORR=Objective response rate; OS=Overall survival; PFS=Progression-free survival. 

 

Table 2: Range of Efficacy Outcomes Reported in Phase 3 Clinical Studies Assessing Standard 
of Care Therapies per ESMO Guideline 

Tumour types 
Line of therapy 

SOC therapies per ESMO 
guideline 

ORR  
(%) 

DOR 
(months) 

PFS 
(months) 

OS 
(months) 

References 

Metastatic or advanced CRC 

Phase 3 2L FOLFOX or CAPOX or FOLFIRI 
+/-bevacizumab; or aflibercept or 
ramucirumab with FOLFIRI; 
cetuximab or panitumumab 

3.3-24.2 5.5-5.7 2.5-8.4 10.0-21.5  

Phase 3 3L+ Regorafenib/TAS-102 1.0-4.0 2.0-4.8 1.9-3.2 6.4-8.8  

Metastatic or advanced endometrial 

Phase 3 2L None N/A N/A N/A N/A N/A 

Metastatic or advanced gastric 

Phase 3 2L taxane (docetaxel, paclitaxel) or 
irinotecan or ramucirumab as 
single agent or combo with 
paclitaxel 

0-28.0 2.8-5.2 2.1-4.8 5.2-14.0  

Phase 3 3L+ None N/A N/A N/A N/A N/A 

Metastatic or advanced small intestine 

Phase 3 2L None N/A N/A N/A N/A N/A 

Metastatic or advanced pancreatic 

Phase 3 2L 5FU/folinic acid/oxaliplatin; 
Nanoliposomal irinotecan/5FU  

1.0-16.0 NR 1.5-3.1 3.3-9.9   

Metastatic or advanced biliary 

Phase 3 2L None N/A N/A N/A N/A N/A 

Abbreviations: 2L=Second line; 3L=Third line; CRC=Colorectal carcinoma; DOR=Duration of response; N/A=Not 
applicable; NR=Not reported; ORR=Objective response rate; OS=Overall survival; PFS=Progression-free survival 

 

Results of Systematic Literature Review and Meta-Analysis of Standard Therapies 

Main results are summarized below.  

In addition, the MAH provided a summary of the available literature data for immunotherapy in MSI-H 
selected solid tumours.  
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Colorectal cancer 

Table 3: Comparison of Efficacy Between SLR/meta-analysis and KEYNOTE-164 (CRC) 

 CRC 

 SLR/meta-analysis KEYNOTE-164 a 
 Unselected 

Population 
I/O (mono) in 

MSI-H/dMMR 
Population 

Cohort A Cohort B 

ORR, % (95% CI) 17.5 (14.2, 21.0) 36.5 (29.4, 43.8) 32.8 (21.3, 46.0) 34.9 (23.3, 48.0) 
Median PFS, months 
(95% CI) 

6.0 (5.6, 6.7) 8.3 (4.1, 10.7) 2.3 (2.1, 8.1) 4.1 (2.1,18.9) 

PFS rate, % at 6 Months  50.1 54.7 42.6 48.9 
PFS rate, % at 12 
Months  

18.5 39.9 34.4 40.6 

PFS rate, % at 24 
Months 

3.1 21.3 31.0 36.7 

Median OS, months 
(95% CI) 

13.1 (12.1, 14.0) 18.1 (12.4-19.1) 31.4 47.0 (19.2, NR) 

OS rate, % at 6 Months 79.8 79.4 86.9 84.1 
OS rate, % at 12 Months  59.0 65.1 72.1 76.2 
OS rate, % at 24 Months  23.5 38.6 55.3 63.0 

Abbreviations: I/O=immunotherapy; NA=not available NR=not reached ORR=objective response rate; OS=overall survival; 
PFS=progression-free survival. 

 

Figure: Meta-Analysis of Objective Response for Colorectal Cancer ≥2L Immunotherapies 
(Monotherapy) Among Clinical Trials (MSI-H/dMMR Population) 
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Endometrial cancer 

Table 4: Comparison of Efficacy Between SLR/meta-analysis and KEYNOTE-158 (Endometrial 
Cancer) 

 Endometrial 
 

 SLR/meta-analysis  KEYNOTE-158a 

ORR, % (95% CI) 14.6 (10.7, 18.9) 50.6 (39.4, 61.8) 
Median PFS, months (95% CI) 3.2 (2.8, 3.9) 13.1 (4.9, 25.7) 
PFS rate, % at 6 Months  25.5 60.0 
PFS rate, % at 12 Months  10.3 50.9 
PFS rate, % at 24 Months 0.2 39.0 
Median OS, months (95% CI) 11.2 (8.3, 12.3) NR (48.0, NR) 
OS rate, % at 6 Months 70.9 85.5 
OS rate, % at 12 Months  45.9 73.3 
OS rate, % at 24 Months  13.1 67.2 

Abbreviations: NR=not reached; ORR=objective response rate; OS=overall survival; PFS=progression-free survival. 

a Database cutoff date: 15OCT2021; 

Figure: Meta-analysis of Objective Response for Endometrial Cancer ≥2L Immunotherapies 
(Monotherapy) among Clinical Trials and Observational Studies (MSI-H/dMMR Population) 

 

Gastric cancer 

Table 5: Comparison of Efficacy Between SLR/meta-analysis and KEYNOTE-158 (Gastric 
Cancer) 

 Gastric 
 

 SLR/meta-analysis  KEYNOTE-158 a 
ORR, % (95% CI) 15.0 (12.7, 17.5) 37.3 (24.1, 51.9) 
Median PFS, months (95% CI) 3.5 (3.2, 3.7) 4.1 (2.1, 24.6) 
PFS rate, % at 6 Months  25.7 47.1 
PFS rate, % at 12 Months  7.1 41.1 
PFS rate, % at 24 Months  0.6 38.5 
Median OS, months (95% CI) 7.9 (7.4, 8.5) 26.9 (6.6, NR) 
OS rate, % at 6 Months 62.5 66.7 
OS rate, % at 12 Months  30.4 54.8 
OS rate, % at 24 Months  6.7 50.0 

Abbreviations: NR=not reached; ORR=objective response rate; OS=overall survival; PFS=progression-free survival. 

a  Database cutoff date: 15OCT2021 
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Biliary cancer 

Table 6: Comparison of Efficacy Between SLR/meta-analysis and KEYNOTE-158 (Biliary 
Cancer) 

 Biliary 
 

 SLR/meta-analysis  KEYNOTE-158 a 
ORR, % (95% CI) 6.6 (4.1, 9.7) 40.9 (20.7, 63.6) 
Median PFS, months (95% CI) 3.1 (2.5, 3.8) 4.2 (2.1, 24.9) 
PFS rate, % at 6 Months  26.7 45.5 
PFS rate, % at 12 Months  6.9 36.4 
PFS rate, % at 24 months NA b 31.8 
Median OS, months (95% CI) 6.8 (5.9, 7.5) 19.4 (6.5, 44.8) 
OS rate, % at 6 Months 55.3 81.8 
OS rate, % at 12 Months  24.6 63.6 
OS rate, % at 24 Months  2.0 50.0 

Abbreviations: NR=not reached; ORR=objective response rate; OS=overall survival; PFS=progression-free survival. 
a Database cutoff date: 15OCT2021. 
 

Small intestine cancer 

Table 7: Comparison of Efficacy Between SLR/meta-analysis and KEYNOTE-158 (Small 
Intestine/Small Bowel Adenocarcinoma) 

 Small Intestine/Small Bowel Adenocarcinoma 
 SLR/meta-analysis 48 KEYNOTE-158 a 

ORR, % (95% CI) 20 (N/A) 55 (35.3, 74.5) 
Median PFS, months (95% CI) 3.2 (2.1, NR) 23.4 (4.3, NR) 
Median OS, months (95% CI) 10.9 (7.0, NR) NR (16.2, NR) 

Abbreviations: N/A=not applicable; NR=not reached; ORR=objective response rate; OS=overall survival; PFS=progression-free 
survival.  

a Database cutoff date: 15OCT2021; 

Pancreatic cancer 

Table 8: Comparison of Efficacy Between SLR/meta-analysis and KEYNOTE-158 (Pancreatic 
Adenocarcinoma) 

 Pancreatic 
 

 SLR/meta-analysis  KEYNOTE-158a 

ORR, % (95% CI) 6.8 (4.5, 9.4) 18.2 (5.2, 40.3) 
Median PFS, months (95% CI) 2.8 (2.4, 3.3) 2.1 (1.9, 3.4) 
PFS rate, % at 6 Months  23.2 20.8 
PFS rate, % at 12 Months  6.8 15.6 
PFS rate, % at 24 Months 0.5 10.4 
Median OS, months (95% CI) 6.2 (5.3, 7.1) 3.7 (2.1, 9.8) 
OS rate, % at 6 Months 51.9 36.4 
OS rate, % at 12 Months  20.7 22.7 
OS rate, % at 24 Months  3.1 22.7 

Abbreviations: ORR=objective response rate; OS=overall survival; PFS=progression-free survival.  
a   Database cutoff date: 15OCT2021; 

 

 
48 Overman MJ, Adam L, Raghav K, Wang J, Kee B, Fogelman D, et al. Phase II study of nab-paclitaxel in refractory small 
bowel adenocarcinoma and CpG island methylator phenotype (CIMP)-high colorectal cancer. Ann Oncol. 2018;29(1):139-44. 
Erratum in: Ann Oncol. 2019;30:495. 
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Real-world Evidence 

The associated lack or limited MSI-H/dMMR testing across various cancers prior to global approval of 
immunotherapies for specific or multiple MSI-H/dMMR cancers has presented a challenge with gathering 
real-world evidence on clinical outcomes for SOC treatments for MSI-H/dMMR cancers. The real-world 
evidence on clinical outcomes for SOC and immunotherapies for MSI-H/dMMR cancers is limited and 
mostly pertaining colon cancer, and has been summarized by the MAH below.  

A retrospective study conducted in 18 centers in France included MSI-H/dMMR metastatic CRC patients 
diagnosed between 2007 and 201749. Overall, 342 patients with MSI-H/dMMR metastatic CRC were 
included, of which 220 (64.3%), 136 (39.8%) and 56 (16.4%) patients received 1L, 2L and 3L 
chemotherapy with or without targeted therapy, respectively. The primary endpoint was PFS in patients 
receiving 1L chemotherapy. PFS and OS were also reported across various lines. Median PFS and OS on 
1L chemotherapy plus targeted therapy were 6.0 months (95% CI: 5.0, 7.8) and 26.3 months (95% CI: 
21.5, 35.2), respectively. Median PFS and OS in the 2L setting for chemotherapy with or without targeted 
therapy were 4.4 months (95% CI: 3.5, 5.4) and 21.6 months (95% CI: 14.2, 25.3), respectively. For 3L 
chemotherapy with or without targeted therapy, median PFS and OS were 3.6 months (95% CI: 2.3, 4.6) 
and 13.7 months (95% CI: 8.6, 20.8), respectively. 

Another retrospective chart review study conducted at 2 tertiary French University hospitals evaluated 
real-world clinical outcomes in patients diagnosed with stage IV MSI-H/dMMR CRC and treated with 2 or 
more prior lines of SOC therapy50. Key exclusion criterion was prior or current treatment for 3L with 
immune checkpoint inhibitors. OS from the start of 3L treatment (index date) was reported along with 
BORR, CR and PR. For the 36 MSI-H/dMMR mCRC patients that were included, the median OS for patients 
receiving 3L chemotherapy-based treatments was 9.0 months (95% CI: 4.0, 14.1). Median OS decreased 
to 4.1 months (95% CI: 4.0, 9.0) when survival data of patients receiving immune checkpoint inhibitors 
at fourth or later lines was censored at progression date of prior treatment line. For 3L treatment BORR 
was 5.7% (2 patients with PRs).  

Another study representing real-world evidence for immunotherapies, assessed clinical outcomes in 
patients with MSI-H solid tumours treated with pembrolizumab monotherapy after May 2017, following 
the FDA approval51. Patients with MSI-H solid tumours were selected from the US Flatiron Health-
Foundation Medicine clinico-genomic database, a nationwide de-identified electronic health record -
derived database linked to comprehensive genomic profiling data. Time to treatment discontinuation and 
OS from first pembrolizumab use were estimated with KM analyses of all patients and those with the most 
common tumour types. A total of 129 MSI-H patients across 33 tumour types, with CRC (N=36) and 
endometrial cancer (N=39) being the most common, received pembrolizumab. Median OS exceeded 1 
year across all tumour types, including CRC, endometrial, and other tumours (see table below). 

  

 
49 Tougeron D, Sueur B, Zaanan A, de la Fouchardiere C, Sefrioui D, Lecomte T, et al. Prognosis and chemosensitivity of 
deficient MMR phenotype in patients with metastatic colorectal cancer: an AGEO retrospective multicenter study. Int J Cancer. 
2020;147:285-96. 
50 Cohen R, Andre T, Roset M, Amonkar M, Renna P, Lara N, et al. Real-world clinical outcomes for third-line standard of care 
regimens in deficient mismatch repair or microsatellite instability-high metastatic colorectal cancer in France [abstract]. 
Presented at: European Society for Medical Oncology (ESMO) 22nd World Congress on Gastrointestinal Cancer; 2020 Jul 1-4; 
[online meeting]. Ann Oncol. 2020;31(suppl 3):S170-1. 
51 Snow T, Swaminathan A, Snider J, Schrock AB, Li G, Alexander BM, et al. Characteristics and outcomes of real-world (RW) 
patients (pts) with microsatellite instability-high (MSI-H) solid tumours treated with pembrolizumab monotherapy (P)after FDA 
approval [abstract]. Presented at: 2020 American Society of Clinical Oncology (ASCO) Virtual Scientific Program; 2020 May 
29-31; [online meeting]. J Clin Oncol. 2020;38(15 suppl). Abstract no.3060. 
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Table 9: Real-world Effectiveness of Pembrolizumab Across 33 MSI-H tumour types34 

 N Median TTD, 
month [95% CI] 

Median OS, 
month [95% CI] 

12-month OS, 
% [95% CI] 

All tumours 129 5.5 [4.1-7.6] NR [14.6-NR] 62.7 [53.3-73.7] 

CRC 36 4.5 [2.8-9.2] NR [12.9-NR] 71.8 [55.0-93.7] 

Endometrial 39 6.2 [3.0-11.0] NR [11.0-NR] 58.4 [42.9-79.5] 

Other tumours a 54 6.1 [2.8-8.2] 17.3 [9.9-NR] 60.3 [46.7-78.0] 
Abbreviations: CI=confidence interval; CRC=colorectal cancer; OS=overall survival; TTD=Time to treatment discontinuation. 
a Tumours included (largest to smallest N): gastric, occult/unknown primary, prostate, esophageal/gastroesophageal junction, 

breast, hepatobiliary, small intestine, non-small cell lung, pancreatic, ovarian. 

2.1.2.  About the product 

Keytruda (pembrolizumab) is a humanized mAb IgG4/kappa isotype directed against PD-1. By blocking 
the interaction between PD-1 and its ligands PD-L1/2, pembrolizumab enhances T cell lymphocyte activity 
with consequent stimulation of the immune-mediated anti-tumour activity. Pembrolizumab also 
modulates the level of IL-2, TNFα, IFNγ, and other cytokines. The antibody potentiates existing immune 
responses in the presence of antigen only; it does not non-specifically activate T cells. 

In the EU, pembrolizumab is currently approved (as monotherapy and in combination with other agents) 
for the treatment of melanoma, NSCLC, RCC, HNSCC, urothelial cancer, esophageal cancer, triple 
negative breast cancer, endometrial carcinoma and cHL. In January 2021 pembrolizumab as monotherapy 
was approved for the first-line treatment of metastatic microsatellite instability-high (MSI-H) or mismatch 
repair deficient (dMMR) colorectal cancer in adults. 

2.1.3.  The development programme/compliance with CHMP 
guidance/scientific advice 

• EMA-HTA Parallel Scientific Advice for KEYNOTE-158, 06-OCT-2015 (EMEA/H/SAH/039/3/2015/II):  

- The proposal to conduct a basket study in multiple rare tumours was discussed, which was considered 
“acceptable by the CHMP at this stage, based on available data showing the potential broad activity of 
pembrolizumab across histologies, and the potential to identify predictive biomarkers of clinical utility 
across histologies. While exploratory in nature, it cannot be excluded in principle that such a study could 
be considered for registration, taking into account the rarity and the poor treatment alternatives. 
However, provided that convincing results will emerge from the proposed study in the selected tumours, 
it will mostly depend on the type and strength of background information available at the time of filing, 
coming from the overall clinical development plan.”  

- It was discussed that “before starting such a basket trial in rare tumours, moreover aimed to support a 
regulatory approval, one (or more?) biomarker with proven predictive value regardless of histology are 
already identified in more common malignancies” and the MAH was “strongly encouraged to use 
predictive biomarker data from the extensive (external) pembrolizumab development programme to 
inform the basket study, in addition to the data generated from within the current basket study”.  

- With regard to rare tumours, it was “recommended that TTP on prior treatment is carefully captured in 
order to allow for intra-patient comparisons that could further support the efficacy of pembrolizumab in 
these rare tumours”. Such analysis has been provided (see clinical efficacy section).  
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- The CHMP further noted that, “whilst the exploratory nature of the trial at inception is well understood, 
it is likely to be necessary, at some point, to more closely define the hypothesis that is subject to 
‘confirmatory ‘test’’, i.e. that at some point before full recruitment a decision to draw inferences based on 
histology-selected / histology-unselected / biomarker-selected /biomarker-unselected populations should 
be taken and ‘confirmed’ prospectively as the study continues.” The study seems however to be 
exploratory in nature with any confirmatory part missing.  

- The CHMP finally commented that “The strength of evidence supporting the use of the predictive 
biomarker(s) is fundamental for the interpretation of study results. Of note ORR may be a poor overall 
measure of patient benefit probably underestimating the effects on PFS/OS.” In order to “understand the 
prevalence of these biomarkers of interest and their association with OS to further characterize the 
prognostic value of these biomarkers”, the MAH proposed “a retrospective molecular epidemiology study 
from Danish National Registries and prospective/retrospective data from EORTC SPECTA (Screening 
Patients for Efficient Clinical Trial Access)”. This was considered acceptable, although recommended that 
data used are not too far back. The MAH informed that the molecular epidemiology studies from Danish 
National Registries and EORTC SPECTA were cancelled for reasons beyond the control of the MAH. As a 
result, no data were available from these sources. 

- PRO were also discussed, but the CHMP highlighted that “the interpretation of data will be limited by the 
uncontrolled setting and the rather heterogeneous patient population that will be enrolled in the study”. 

 

• EMA Scientific Advice on MSI-H CRC indication (KEYNOTE-164 and KEYNOTE-177), 22-OCT-2015 
(EMEA/H/SA/2437/8/2015/II):   

Regarding KEYNOTE-164, CHMP highlighted that “the number of patients (60) appears limited, and there 
is a risk for overestimation of the response particularly since this is a single-arm trial, so an increase in 
the sample size could be considered. To grant an indication, a truly high rate of durable responses with 
an acceptable safety profile is expected”. At the time of the Advice, KEYNOTE-177 was proposed to 
extend an MSI-H CRC indication in first line; however, pembrolizumab monotherapy has been already 
approved in EU in 1L based on KEYNOTE-177 results (January 2021).  

2.1.4.  General comments on compliance with GCP 

The Clinical trials were performed in conformance with applicable country or local requirements regarding 
ethical committee review, informed consent, and other statutes or regulations regarding the protection of 
the rights and welfare of human participants in biomedical research as claimed by the MAH. Clinical trials 
carried out outside of the European Union meet the ethical requirements of Directive 2001/20/EC as 
claimed by the MAH.  

The assessment of KN158 and KN164 did not raise concern over GCP compliance leading to request for 
GCP inspection.   

2.2.  Non-clinical aspects 

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

2.2.1.  Ecotoxicity/environmental risk assessment 

According to the Guideline on the Environmental Risk Assessment of Medicinal Products for Human Use 
(EMEA/CHMP/SWP/4447/00) proteins are exempted from the submission of ERA studies because they are 
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unlikely to result in significant risk to the environment. Pembrolizumab is a protein, therefore an ERA has 
not been submitted by the MAH. This is acceptable. 

2.3.  Clinical aspects 

2.3.1.  Introduction 

GCP 

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

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 

Pembrolizumab PK disposition has been characterized via pooled population PK analyses using serum 
concentration-time data contributed from subjects across various clinical studies using a time-dependent 
PK (TDPK) model. The PK reference dataset for monotherapy includes all available PK data from subjects 
enrolled on KEYNOTE-001, KEYNOTE-002, KEYNOTE-006, KEYNOTE-010, and KEYNOTE-024, with an 
overall sample size of 2993. This serves as the PK reference analysis to support descriptions of 
pembrolizumab pharmacokinetics in the EU SmPC. 

Based on the existing robust characterization of pembrolizumab PK, a comparison of observed PK for the 
current indication, MSI-H cancer, with the predictions from the TDPK reference model is provided with this 
EoI. 
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Absorption 

Pembrolizumab is dosed via the intravenous route and therefore is immediately and completely 
bioavailable. 

Distribution 

Consistent with a limited extravascular distribution, the volume of distribution of pembrolizumab at 
steady state is small (6.0 L; coefficient of variation [CV]: 20%). As expected for an antibody, 
pembrolizumab does not bind to plasma proteins in a specific manner. 

Elimination 

Pembrolizumab CL is approximately 23% lower (geometric mean, 195 mL/day [CV%: 40%]) after 
achieving maximal change at steady state compared with the first dose (252 mL/day [CV%: 37%]); this 
decrease in CL with time is not considered clinically meaningful. The geometric mean value (CV%) for the 
terminal half-life is 22 days (32%) at steady-state. 

Pharmacokinetic in Subjects with MSI-H Cancer 

The updated clinical pharmacology results specific to this submission include: 
•PK data from subjects with MSI-H cancer from KEYNOTE-158 and KEYNOTE-164, receiving pembrolizumab 
200 mg Q3W as monotherapy agent.  
•A comparison of KN158 and KN164 observed PK data with reference model (TDPK) predicted PK. 
 
PK Data KEYNOTE-158 
 
KEYNOTE-158 is an ongoing, non-randomized, single arm, multi-site, open-label study of pembrolizumab 
in previously treated participants who have locally advanced unresectable or metastatic rare cancers for 
whom prior standard first-line treatment had failed. Eligible participants received pembrolizumab 200 mg 
IV Q3W. 
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The Pharmacokinetic objective of study KEYNOTE-158 was to evaluate serum concentrations of 
pembrolizumab in patients with unresectable or metastatic, microsatellite-instability–high cancer (MSI-H) 
(KEYNOTE 158). 

The table below shows an Overview of Pembrolizumab Cohorts Included in KEYNOTE-158 PK Analysis: 
 
Table 1: Overview of Pembrolizumab Cohorts Included in KEYNOTE-158 PK Analysis 
 

 
 
Among 93 subjects providing PK sampling, 92 subjects with evaluable samples were considered in the final 
analysis and 10 samples were excluded from pembrolizumab PK analysis. 
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PK sample schedule in KEYNOTE-158: Predose pembrolizumab serum concentrations (Ctrough) were 
obtained within 24 hours prior to dosing at Cycles 1 and 4. Postdose serum concentrations (Cmax) were 
drawn within approximately 30 minutes after the end of the infusion in Cycle 1. 
 
Phoenix™ WinNonlin® (Version 6.3.0.395) software was used for pharmacokinetic analysis. 
Summary statistics of the observed pembrolizumab trough (pre-dose) and post-dose concentrations in 
MSI- H subjects from KN0158 study are presented in the table below: 

 

 

The following figures show the individual and Arithmetic Mean (SE) Pembrolizumab Concentration - 
Time Profiles Following Multiple I.V. Doses of 200 mg Q3W: 
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The observed and predicted pembrolizumab concentration-time profiles following 200 mg Q3W 
administration after 1rst dose and at Cycle 4 (9 weeks) are illustrated in the following figure: 

 

PK Data KEYNOTE-164 
KEYNOTE-164 is an open-label, single-arm, multicenter, multicohort, Phase 2 study of pembrolizumab in 
previously treated participants with locally advanced unresectable or metastatic (Stage IV) MSI-H CRC. 
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The pharmacokinetics objective of this study was to evaluate pembrolizumab serum concentrations from 
KEYNOTE-164 mismatched repair (MMR) deficient or microsatellite-instability high (MSI-H) colorectal 
carcinoma (CRC) subjects. 

The table below shows an Overview of Pembrolizumab Cohorts Included in KEYNOTE-164 PK Analysis: 
 

 
 
 
PK sample schedule in KEYNOTE-164: Predose pembrolizumab serum concentrations (Ctrough) were 
obtained within 24 hours prior to dosing at Cycles 1, 2, 4, 6, 8 and every 4 cycles (12 weeks) thereafter. 
Postdose serum concentrations (Cmax) were drawn within approximately 30 minutes after the end of the 
infusion in Cycle 1 and Cycle 8. Additional PK samples were drawn at 24 hours (day 1), between 72 and 
168 hours (3-7 days) and 336 hours (day 14) after Cycle 1 dosing. 
 
Phoenix™ WinNonlin® (Version 6.3.0.395) software was used for pharmacokinetic analysis. 
Summary statistics of the observed pembrolizumab trough (pre-dose) and post-dose concentrations 
following Administration of Multiple I.V. Doses 200 mg Q3W in KEYNOTE-164 are presented in the table 
below: 
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The following figures show the individual and mean Ctrough concentration-time profiles: 
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The observed and predicted pembrolizumab concentration-time profiles following 200 mg Q3W 
administration after 1rst dose and at and after cycle 8 (21 weeks) are illustrated in the following figure: 
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PK Comparison with monotherapy indications  
A comparison of KEYNOTE-158 and KEYNOTE-164 observed concentration values with other monotherapy 
indications: KEYNOTE-024, KEYNOTE-045, KEYNOTE-052, KEYNOTE-055, and KEYNOTE-087 has been also 
provided, as shown in the following table and graph: 
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The observed pembrolizumab serum concentrations from KEYNOTE-158 and KEYNOTE-164 in subjects with 
MSI-H cancer generally fall within the range of predicted concentrations, both after first dose and at steady 
state (at and after cycle 8) indicating that the definitive population TD PK model provides an adequate 
representation of the pembrolizumab pharmacokinetics in this population, in addition to other indications. 

2.3.3.  Pharmacodynamics 

Dose regimen selection 

Pembrolizumab is approved at a 2 mg/Kg, 200 mg Q3W and 400 mg Q6W dosing regimens for use in 
multiple indications globally as monotherapy as well as in combination with small molecule or chemotherapy  
 
A dosing regimen of 200 mg Q3W or 400 mg Q6W is recommended for pembrolizumab in the treatment of 
adult subjects with MSI-H cancer.  
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PK/PD modelling: No new information regarding PK/PD modelling for pembrolizumab is available within 
this extension of indication. 

Immunogenicity 

The existing immunogenicity assessment for pembrolizumab for the monotherapy setting is based on a 
sufficiently large dataset of patients across several indications, with very low observed rates of total 
treatment ADA across different pembrolizumab regimens (1.4 – 3.8%) as well as of neutralizing antibodies 
(0.4 – 1.6%). This analysis has not demonstrated impact on efficacy or safety, as currently summarized in 
the USPI and EU SmPC. This low rate of immunogenicity has been shown to be consistent across tumour 
type and no clinically meaningful consequences have been observed in the subjects with a positive 
immunogenicity reading. Based on the existing robust characterization of immunogenicity potential, 
alignment has been obtained with the US FDA and EMA that the current assessment of immunogenicity for 
pembrolizumab is adequate for non-adjuvant monotherapy settings. 

No new ADA data are provided in this submission based on the robust characterization of immunogenicity 
potential with trials in non-adjuvant monotherapy setting. 

2.3.4.  Discussion on clinical pharmacology 

The updated clinical pharmacology results specific to this submission include: 
1) PK data from subjects with MSI-H cancer from KEYNOTE-158 and KEYNOTE-164, receiving 

pembrolizumab 200 mg Q3W as monotherapy agent.  
2) A comparison of KN158 and KN164 observed PK data with reference model (TDPK) predicted PK. 

 
The MAH presented a clinical pharmacology report on a total of 93 patients recruited in study KEYNOTE-
158 with a cut-off date of 28-April-2017 and 60 patients in study KEYNOTE-164 with a cut-off date of 10 
February 2017.  
 
The reference PK/PD model is used to support pembrolizumab submission also in this therapeutic indication. 
 
Observed Pembrolizumab (MK-3475) concentration-time profiles at 200 mg Q3W in subjects with MSI-H 
cancer in KEYNOTE-158 were in line with the model predicted median concentrations based on Population 
PK Model using the reference dataset both at cycle 1 (after first dose) and cycle 4 (up to day 84). However, 
it is of note that in KEYNOTE-158, concentrations at cycle 4 are not likely to have reached the steady state 
(half- life 22 days). 
 
PK samples in KEYNOTE-164 were collected also at cycle 8 and beyond (at steady state) and the observed 
Pembrolizumab (MK-3475) concentration-time profiles in this study were in line with the model predicted 
median concentrations and 90% prediction interval (PI) at cycle 1 (after first dose) and at steady state at 
cycle 8 and beyond (at and after 21 weeks). 
 
Summarizing, the PK in subjects with MSI-H cancer in both trials follows a similar profile as predicted based 
on the TDPK reference model over the dosing interval, both after first dose as well as at steady state (cycle 
8 and beyond). The majority of the observed concentrations both at Cycle 1 and steady-state generally lay 
within 90% of prediction interval of the reference PK model, with only a few outliers. 
 
A comparison of KEYNOTE-158 and KEYNOTE-164 observed concentration values with other monotherapy 
indications such as KEYNOTE-024, KEYNOTE-045, KEYNOTE-052, KEYNOTE-055, and KEYNOTE-087 were 
provided. The comparison trough box plots and tables with statistical analysis showed that pembrolizumab 
serum concentration are similar among different tumour types. 
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No dose finding study was conducted for pembrolizumab monotherapy for treatment of unresectable or 
metastatic MSI-H or dMMR colorectal, endometrial, gastric, small intestine, biliary, or pancreatic cancer in 
adults. The investigated dose and schedule of pembrolizumab monotherapy in the above reported indication 
is the same as that approved for other monotherapy indications: 200 mg IV infusion over 60 minutes Q3W. 
This is considered acceptable. 
No new information regarding PK/PD modelling for pembrolizumab is available within this extension of 
indication. 

No additional assessments of the immunogenicity were performed. The observed incidences indicate a low 
potential of pembrolizumab to elicit anti-drug antibody formation. 

2.3.5.  Conclusions on clinical pharmacology 

The clinical pharmacology profile of pembrolizumab in patients with unresectable or metastatic MSI-H or 
dMMR colorectal, endometrial, gastric, small intestine, biliary, or pancreatic cancer who have received 
prior therapy is consistent with historical data. 

2.4.  Clinical efficacy 

The efficacy data in this submission are based on the data from 2 global single arm studies, KEYNOTE-
158 (Cohort K) and KEYNOTE-164. All patients received pembrolizumab 200 mg Q3W IV.  

2.4.1.  Dose response study(ies) 

No dose-response studies were submitted as part of this application. 

 

2.4.2.  Main study(ies) 

 

KEYNOTE-164 

Title of Study: A Phase II Study of Pembrolizumab (MK-3475) as Monotherapy in Subjects with 
Previously Treated Locally Advanced Unresectable or Metastatic (Stage IV) Mismatched Repair 
Deficient or Microsatellite Instability-High Colorectal Carcinoma (KEYNOTE-164) 

 

  



 
 

  
Assessment report  
EMA/224161/2022 Page 34/35 

Figure: KEYNOTE-164 study design 

 

Abbreviations: CRC=Colorectal carcinoma; ECOG=Eastern Cooperative Oncology Group; IV=Intravenous; 

MMR=Mismatch repair; MSI-H=Microsatellite instability-high; PD=Progressive disease; PS=Performance status; 

Q3W=Every 3 weeks; Q9W=Every 9 weeks; RECIST=Response Evaluation Criteria in Solid Tumours. 

KEYNOTE-164 is an open-label, single-arm, multicenter, multicohort, Phase 2 study of pembrolizumab in 
previously treated participants with locally advanced unresectable or metastatic (Stage IV) MSI-H CRC. 

Eligible participants were enrolled into one of 2 cohorts: 

• Cohort A: Participants with locally advanced unresectable or metastatic dMMR or MSI-H CRC who had 
been previously treated with at least 2 lines of standard of care therapies, which must have included 
fluoropyrimidine, oxaliplatin, and irinotecan. 

• Cohort B: Participants with locally advanced unresectable or metastatic dMMR or MSI-H CRC who had 
been previously treated with at least 1 line of systemic standard of care therapy (fluoropyrimidine + 
oxaliplatin or fluoropyrimidine + irinotecan ± antivascular endothelial growth factor [anti-VEGF]/ 
epidermal growth factor receptor [EGFR] monoclonal antibody [mAb]). 

Study participants 

Key inclusion criteria: 

• Locally confirmed dMMR or MSI-H CRC 

• A histologically proven locally advanced unresectable or metastatic (Stage IV) CRC  
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• Previous treatment with standard of care therapies: at least 2 lines of fluoropyrimidine, oxaliplatin, and 
irinotecan (Cohort A) and at least 1 line of systemic fluoropyrimidine + oxaliplatin or fluoropyrimidine + 
irinotecan ± anti-VEGF/EGFR mAb (Cohort B) 

• An ECOG PS of 0 or 1 

• A life expectancy of greater than 3 months 

• At least 1 measurable lesion by RECIST 1.1 as determined by central review for response assessment 

• Demonstrated adequate organ function as defined in the study protocol 

Key exclusion criteria: 

• An active autoimmune disease that had required systemic treatment in the past 2 years (ie, with use of 
disease-modifying agents, corticosteroids, or immunosuppressive drugs) 

• A diagnosis of immunodeficiency or receipt of systemic steroid therapy or any other form of 
immunosuppressive therapy within 7 days prior to the first dose of study treatment 

• Known active CNS metastases and/or carcinomatous meningitis 

• Prior mAb, chemotherapy, targeted small molecule therapy, or radiation therapy within 2 weeks prior to 
study Day 1 or participant who had not recovered (ie, ≤Grade 1 or at baseline) from AEs due to a 
previously administered agent 

• Received prior therapy with an anti-PD-1, anti-PD-L1, or anti-PD-L2 agent. 

Treatments 

Patients received Pembrolizumab 200 mg Q3W IV Day 1 of each 3-week cycle for up to a maximum of 35 
cycles (approximately 2 years).  

Treatment was continued until confirmed radiographic PD (irPD). If radiologic imaging identifies PD, 
tumour assessment should be repeated ≥4 weeks later in order to confirm PD with the option of 
continuing treatment while awaiting radiologic confirmation of progression. 

Discontinuation of treatment may be considered for subjects who have attained a confirmed CR (assessed 
by the site) that have received at least 8 trial treatments (approx. 6 months) of pembrolizumab and had 
at least 2 treatments with pembrolizumab beyond the date when the initial CR was declared. Subjects 
who stop then experience radiographic disease progression may be eligible for up to 17 additional 
treatments (approx. 1 year) with pembrolizumab in the Second Course Phase at the discretion of the 
investigator.  

Imaging assessment 

The first on study imaging assessment should be performed at 9 weeks from the date of allocation. 
Subsequent tumour imaging should be performed Q9W for the first year, and then Q12W thereafter, or 
more frequently if clinically indicated until PD. 
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Objectives and endpoints 

Primary Objective(s) Primary Endpoint(s) 

(1) Objective (Cohort A): To evaluate the 
objective response rate (ORR) per RECIST 1.1 
assessed by independent radiologist review (IRC) 
of the 200 mg Q3W dose of pembrolizumab in 
participants with locally advanced unresectable or 
metastatic mismatch repair deficiency (dMMR) or 
microsatellite instability-high (MSI-H) colorectal 
carcinoma (CRC) and who have been previously 
treated with standard of care therapies, which 
must have included fluoropyrimidine, oxaliplatin, 
and irinotecan. 

ORR is defined as the proportion of participants in 
the analysis population who have a complete 
response (CR) or partial response (PR). 

(2) Objective (Cohort B): To estimate the ORR 
per RECIST 1.1 assessed by IRC of the 200 mg 
Q3W dose of pembrolizumab in participants with 
locally advanced unresectable or metastatic dMMR 
or MSI-H CRC and who have been previously 
treated with at least 1 line of systemic standard of 
care therapy (fluoropyrimidine + oxaliplatin or 
fluoropyrimidine + irinotecan ± anti-VEGF/EGFR 
mAb). 

ORR is defined as the proportion of participants in 
the analysis population who have a CR or PR. 

Secondary Objective(s) Secondary Endpoint(s) 

In both Cohort A and Cohort B separately:  

(1) Objective: To determine safety and 
tolerability of pembrolizumab. 

Safety and tolerability will be assessed by clinical 
review of all relevant parameters including 
adverse experiences (AEs), laboratory tests, vital 
signs, etc. 

(2) Objective: To evaluate duration of response 
(DOR), disease control rate (DCR), and 
progression-free survival (PFS) per RECIST 1.1 
assessed by IRC and overall survival (OS). 

DOR (for participants who demonstrate CR or PR) 
is defined as time from first documented evidence 
of CR or PR until disease progression or death due 
to any cause, whichever occurs first. DCR is 
defined as the percentage of participants who 
have achieved confirmed CR or PR or have 
demonstrated stable disease (SD) for at least 24 
weeks prior to any evidence of progression. 

PFS is defined as the time from first day of study 
treatment to the first documented disease 
progression or death due to any cause, whichever 
occurs first. 

OS is defined as the time from first day of study 
treatment to death due to any cause. 
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Participants without documented death at the 
time of analysis are censored at the date of the 
last follow-up. 

Sample size 

The overall sample size is approximately 120. 

Cohort A: With a sample size of 60, the study has 93% power to reject the null hypothesis of ORR=15% 
with a one-sided type I error rate of 2.5% if the true ORR is 35%. The historical response rate is less 
than 5% in CORRECT study (regorafenib vs placebo). At alpha level of 2.5% using exact method based on 
binomial distribution, the boundary to demonstrate statistical success corresponds to an approximate 
observed ORR ≥26.7% (16/60) at α = 2.5% (one-sided). 

Cohort B: The historical response rate is about 20% for subjects with locally advanced unresectable or 
metastatic MMR deficient or MSI high CRC and have been previously treated with at least one line of 
systemic standard of care therapy. With a sample size of 60, if there are at least 19 responders observed, 
the lower bound of the 95% confidence interval for ORR will be above 20%. 

Randomisation and blinding (masking) 

This is a single arm open-label study. 

Statistical methods 

Population: The ASaT population was used for analysis of ORR, DOR, PFS and OS, and consists of all 
subjects who received at least one dose of study treatment. 

Efficacy analyses: The primary efficacy endpoint is ORR per RECIST 1.1 assessed by central imaging 
vendor. In Cohort A, the point estimate, 95% confidence interval, and p-value for testing the response 
rate is greater than 15% were provided using exact binomial method proposed by Clopper and Pearson 
(1934).  

In Cohort B, the point estimate and 95% confidence interval were provided using exact binomial method 
proposed by Clopper and Pearson (1934). 

Subjects in the primary analysis population (ASaT) without ORR data were counted as non-responder. 

For DCR, the point estimate, 95% confidence interval will be provided using exact binomial method 
proposed by Clopper and Pearson (1934). Subjects in the analysis population (ASaT) with missing DCR 
are considered as disease not under control. 

For DOR, Kaplan-Meier (KM) curves and median estimates from the KM curves were provided as 
appropriate. 
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Table 10: analysis strategy for efficacy variables 

 

 

Censoring rules for DOR: 

Table 11: censoring rule for DOR 

 

Interim analyses: For Cohort A, an interim analysis for efficacy analysis of ORR was initially planned when 
the first 40 subjects have been followed up for at least 18 weeks. However, due to the rapid enrollment of 
the remaining subjects in Cohort A, it was decided to be conducted after all 61 subjects enrolled in Cohort 
A had been followed up for at least 18 weeks. With this change, the group sequential approach based on 
the first 40 subjects as originally planned was no longer applicable. 
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There was no interim analysis planned for Cohort B. 

Final analysis: The final analysis was to be performed when all patients have been followed up for at least 
6 months. If data is not mature, additional analysis was planned to be performed when all patients have 
had longer follow-up time or have discontinued study therapy. In that case, the originally planned final 
analysis was to be considered supportive. 

Multiplicity: Cohort A and Cohort B were evaluated independently. No multiplicity adjustment in each 
cohort. 

Subgroup analyses: The estimate of the treatment effect for the primary endpoint was estimated and 
plotted within each category of the following classification variables: 

- Age category (≤65 vs. >65 years) 

- Sex (Female vs. Male) 

- Race (white vs. non-white) 

The consistency of the treatment effect was assessed descriptively via summary statistics by category for 
the classification variables listed above. 

Recruitment 

First participant first visit for KEYNOTE-164 was 14-SEP-2015. This study was conducted at 34 sites in 10 
countries. The data cut-off date for KEYNOTE-164 in this submission is 09-SEP-2019. As of the data cutoff 
date, 61 participants were enrolled in Cohort A (participants previously treated with ≥2 lines of prior 
therapy) and 63 in Cohort B (participants previously treated with ≥1 line of prior therapy). The median 
follow-up time was 31.4 months (range: 0.2 to 47.8 months) at the time of analysis. Updated data with 
data cut-off date 19 Feb 2021 were provided during the procedure.  

Conduct of the study 

Protocol amendments 

Main changes in the planned conduct of the KEYNOTE-164 study implemented by protocol amendments 
are shown in the table 12 below: 

Original protocol (21-May-
2015) 

 

General Amendment No.1 
(08-Jul-2015) 

The indication statement has been updated to reflect clinical practice 

Allow enrollment flexibility when defining previous treatments. 

General Amendment No.2 
(19-Oct-2015) 

To further clarify prior treatments a subject should have received in order 
to be eligible for participation in the study. 

Add clarification that tumour tissue is not mandatory. 

Interim analysis for futility removed. 

Updated definition of DOR. 

General Amendment No.3 
(24-Mar-2016)  

Addition of a second cohort (Cohort B) of 60 subjects to evaluate 
pembrolizumab 200 mg Q3W in subjects with CRC who have undergone 1 
line of systemic treatment (fluoropyrimidine + oxaliplatin or 
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fluoropyrimidine + irinotecan +/- anti-VEGF/EGFR monoclonal antibody). 
The first cohort will be designated Cohort A. 

Added requirement to provide tissue sample in cohort B (optional in 
cohort A). 

General Amendment No.4 
(04-Jan-2017) 

Since the originally planned final analysis does not provide adequate data 
maturity, the protocol was amended to allow additional follow-up analysis 
to be performed. 

Multiplicity adjustment for Cohort A is removed as no longer applicable as 
the planned interim analysis was done after the enrolment of all 61 
patients and no more after 40 subjects due to fast recruitment.  

Country-specific 
Amendment No.5 (06-
Mar-2017) 

Alignment with France-specific template requirements 

General Amendment No.6 
(13-Oct-2017) 

The study was updated to recruit additional subjects with MSI-H mCRC to 
receive pembrolizumab in combination with MK-4280 (anti-LAG-3) in 3 
cohorts (C-E) with 30-60 subjects each. 

General Amendment No.7 
(03-Jan-2018) 

Alignment of dose modification language with the most current label and 
safety information for pembrolizumab. 

Pharmacokinetic/ADA evaluation and blood collection for these samples 
were removed. 

General Amendment No.8 
(13-Nov-2019) 

To allow participants access to an extension study. 

 

Protocol deviations 

Important protocol deviations were reported for 9 (14.8%) participants in Cohort A. Of these, 2 
participants had protocol deviations considered to be clinically important: one participant developed study 
specific discontinuation criteria but was not discontinued from the study, and 1 participant did not have 
locally confirmed MSI-H or dMMR Stage IV CRC. The other important protocol deviations were related to 
safety reporting not within the timelines. Important protocol deviations were reported for 5 (7.9%) 
participants in Cohort B, none was considered to be clinically important. 

No participant’s data were excluded from analyses due to an important protocol deviation. No important 
protocol deviations were classified as a serious GCP compliance issue. 
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KEYNOTE-158 (Cohort K) 

Title of Study: A Clinical Trial of Pembrolizumab (MK-3475) Evaluating Predictive Biomarkers 
in Subjects with Advanced Solid Tumours (KEYNOTE-158) 

 

*Selection of BMx(s) for biomarker enrichment may occur after interim analyses. Abbreviations: BMx=Biomarker; 

CRC=Colorectal carcinoma; GEP=Gene expression profile; MSI-H=Microsatellite instability-high; PD L1=Programmed 

Cell Death-Ligand 1; Q3W=Every 3 weeks; RECIST=Response Evaluation Criteria in Solid Tumours. For Cohort M, 

MSI= MSI-H excluded. 

KEYNOTE-158 is an open-label, single-arm, multicenter, multicohort, Phase 2 study of pembrolizumab in 
previously treated participants with advanced solid tumours evaluated for predictive biomarkers. Cohort K 
enrolled any participant with an advanced solid tumour that was MSI-H (with the exception of CRC, which 
was being evaluated in KEYNOTE-164).  

The MAH informed that the enrollment for Chinese Cohort L was initiated in May 2020 and included 5 
patients, so no additional data in MSI-H tumours are expected from this cohort.  

 

Study participants 

Key Inclusion criteria: 

• ≥18 years of age on the day of signing informed consent. 

• Had a histologically or cytologically-documented, advanced (metastatic and/or unresectable) solid 
tumour that was incurable and for which prior standard first-line treatment had failed. 

• Had any advanced solid tumour (except CRC), which was MSI-H (Cohort K). Note: following 
enrollment of the initial approximately 100 subjects in this cohort, subsequent enrollment will be 



 
 

  
Assessment report  
EMA/224161/2022 Page 42/43 

limited such that a total of no more than approximately 20 subjects with any single specific tumour 
type are enrolled in this MSI-H cancer cohort. The IVRS system will be used to determine if subjects 
with an MSI-H tumour of a particular type may be enrolled. 

• Had submitted an evaluable tissue sample for biomarker analysis from a tumour lesion not previously 
irradiated. 

• Had a tumour that was positive for one or more of the pre-specified primary biomarker(s), as 
assessed by the central laboratory. 

• Had radiologically measurable disease based on RECIST 1.1 confirmed by independent central 
radiologic review. 

• Had a performance status of 0 or 1 on the ECOG Performance Scale. 

• Life expectancy of at least 3 months. 

• Demonstrated adequate organ function. 

Key Exclusion criteria: 

• Had participated in any other pembrolizumab (MK-3475) trial, or received prior therapy with an anti-
PD-1, anti-PD-L1, anti-PD-L2, or any other immune-modulating mAb. 

• Had a diagnosis of immunodeficiency or was receiving systemic steroid therapy or any other form of 
immunosuppressive therapy within 7 days prior to the first dose of trial treatment. 

• Had an active autoimmune disease that had required systemic treatment in the past 2 years. 

• Had a prior anti-cancer mAb within 4 weeks prior to study Day 1 or had not recovered (ie, ≤ Grade 1 
or at baseline) from an AE due to mAbs administered more than 4 weeks earlier. 

• Had prior chemotherapy, targeted small molecule therapy, or radiation therapy within 2 weeks prior 
to study Day 1 or had not recovered (ie, ≤ Grade 1 or at baseline) from an AE due to a previously 
administered agent. 

• Had a known additional malignancy within 2 years prior to enrollment. 

• Had known active CNS metastases and/or carcinomatous meningitis. 

Treatments 

Patients in Cohort K received pembrolizumab 200 mg Q3W IV Day 1 of each 3-week cycle for up to a 
maximum of 35 cycles (approximately 2 years).  

Treatment was continued until radiologic disease progression was confirmed by local site assessment. For 
subjects who have initial radiological evidence of radiological PD by RECIST 1.1 as determined by the site, 
the investigator may elect to continue a subject on study treatment until repeat imaging is obtained 
(irRECIST-based management) if the subject is clinically stable, based on clinical factors including 
performance status, clinical symptoms, and laboratory data.  

Discontinuation of treatment may be considered for subjects who have attained a confirmed CR and have 
been treated for at least 24 weeks, receiving at least 2 doses of pembrolizumab and at least 80% of the 
planned dose beyond the date when the initial CR was declared. Subjects who stop trial treatment with 
SD, PR, or CR, may be eligible for up to 1 year of pembrolizumab if they experience disease progression 
after stopping pembrolizumab, at discretion of the investigator (Retreatment).  
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Imaging assessment 

The initial tumour imaging was performed after tissue collection and within 28 days prior to the date of 
Cycle 1 Day 1. The central imaging vendor confirmed presence of measurable disease. Tumour 
assessment imaging was performed at 9 weeks after Cycle 1 Day 1, and then every 9 weeks thereafter, 
or more frequently if clinically indicated. After 12 months, imaging frequency was reduced to every 12 
weeks. Local site investigator assessments will be used for subject management. 

Objectives and endpoints 

The table 13 below shows objectives and endpoints for the current protocol analysed in this interim 
analysis which is focused on Cohort K (MSI-H) only. 

Primary Objective(s) Primary Endpoint(s) 

Objective (2): To evaluate the ORR to 
pembrolizumab, based on RECIST 1.1 as assessed 
by independent central radiologic review, in 
biomarker-selected subjects with any one of 
multiple types of advanced (metastatic and/or 
unresectable) solid tumours (Groups A through 
K). The primary biomarkers to be evaluated are 
(1) tumour expression of PD-L1 by 
immunohistochemistry (IHC) (Groups A through 
J), (2) tumour gene expression profile (GEP) by 
RNA analysis (Groups A through J), and (3) 
tumour MSI-H (Groups A through K). 

Note: GEP by RNA analysis was not evaluated in 
this interim analysis. PD-L1 by IHC was assessed 
only for participants with MSI-H tumours. 

The primary efficacy endpoint ORR is defined as 
the proportion of subjects in the analysis 
population (ASaT) who have a confirmed complete 
response (CR) or partial response (PR).  

Response for the primary analysis will be 
determined by independent central radiologic 
review, with confirmatory assessment as required 
per RECIST 1.1. 

Secondary Objective(s) Secondary Endpoint(s) 

Objective (4): To determine the safety and 
tolerability of pembrolizumab. 

Safety assessments included adverse events, 
serious adverse events, and adverse events of 
special interest. 

Objective (5): To evaluate DOR, (based on 
RECIST 1.1 as assessed by Institutional Review 
Committee [IRC]) in subjects receiving 
pembrolizumab and the relationship between DOR 
and tumour MSI-H status. 

DOR is defined as the time from first documented 
evidence of CR or PR until disease progression or 
death due to any cause (whichever occurs first). 

Objective (6): To evaluate PFS (based on 
RECIST 1.1 as assessed by IRC) in subjects 
receiving pembrolizumab and the relationship 
between PFS and tumour MSI-H status. 

PFS is defined as the time from allocation to the 
first documented disease progression or death due 
to any cause (whichever occurs first). 

Objective (7): To evaluate OS in subjects 
receiving pembrolizumab and the relationship 
between tumour MSI-H status. 

OS is defined as the time from allocation to death 
due to any cause. 
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Sample size 

For patients in Group K (MSI-H), the study originally planned to enroll up to approximately 100 subjects 
with MSI-H advanced solid tumours with the exception of colorectal carcinoma (CRC). The patients 
enrolled in Group A-J with MSI-H were included in Group K for the purpose of analysis. An initial interim 
analysis was performed when 19 subjects in Group K had been followed for a minimum of 9 weeks. This 
interim analysis pooled data from patients with MSI-H across Groups A to K and was performed to 
support the filing of a supplemental biologics licensing application (sBLA) to FDA for pembrolizumab 
monotherapy in the treatment of subjects with MSI-H cancer. 

To further evaluate efficacy of subjects with MSI-H cancer across a broad range of tumour types, the 
protocol was amended (Amendment 07) to expand the enrollment in Cohort K to approximately 350 
subjects. 

Randomisation and blinding (masking) 

This is a single arm open label study.  

Statistical methods 

Population: for KEYNOTE-158, the primary population for the analysis of efficacy was based on the ASaT 
population consisting of all participants who have received at least one dose of study treatment with a 
minimum of 6 months follow-up. 

Efficacy analyses: ORR includes complete response and partial response which both need to be confirmed. 
Subjects with Not Evaluable (NE), unknown or missing responses were considered non-responders; i.e. 
they were included in the denominator when calculating the percentage. The best confirmed overall 
response is the best confirmed response recorded from the start of treatment until disease progression or 
start of new anti-cancer therapy, whichever is earlier. It was planned to provide a point estimate and 
exact 95% Clopper-Pearson confidence interval. No hypothesis and no threshold for the primary endpoint 
ORR was formulated.  

Interim analysis: It was planned to conduct multiple interim analyses based on the primary endpoint with 
the opportunity to modify the planned sample size.  The trial is still ongoing. It was stated in the clinical 
study report that the report is based on the eleventh interim analysis.  

Multiplicity: It was planned, to review the data by the study team on an ongoing basis without multiplicity 
control. 
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Table 13’: Analysis strategy for key efficacy endpoints 

 

Censoring rules for DOR: 

Table 14: censoring rule for DOR 

 

Patient reported outcome (PRO): PRO were exploratory objectives in KN158, and thus no formal 
hypotheses were formulated. The PRO instruments used were EORTC QLQ-C30, and EuroQoL EQ-5D. The 
PRO data were summarized within each cohort, across cohorts (overall, in CR/PR, SD, and PD 
subgroups). The primary time point of interest for PRO endpoints was Week 9.  

Recruitment 

First participant first visit for KEYNOTE-158 was on 01-FEB-2016. A total of 351 participants with 26 
tumour types were allocated to Cohort K across 54 study sites in 18 countries at CCOD of 05-OCT-2020. 
Patients affected by one of the 5 tumour type proposed for the indication (i.e. MSI-H endometrial, gastric, 
small intestine, biliary, or pancreatic cancer) were 179 (50.9%). All received at least 1 dose of study 
intervention. Updated data with data cut-off date 15 Oct 2021 were provided during the procedure.  
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Conduct of the study 

Protocol amendments 

Changes in the planned conduct of the KEYNOTE-158 study implemented by protocol amendments are 
shown in the table below: 

 

 

Part of the study was conducted during the COVID-19 pandemic. The Sponsor continued to follow its 
SOPs for study conduct, monitoring, and oversight, using a risk-based approach, consistent with Health 
Authority (FDA, EMA) guidance, to assess and mitigate the impact of the pandemic on study conduct in 
order to 1) ensure the safety of study participants, study staff, and health care providers, 2) maintain 
compliance with GCP principles, and 3) minimize risks to study data integrity. Contingency measures 
were implemented as per the Sponsor’s SOP. Exceptions and deviations from SOPs were documented. 
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Protocol deviations 

Important protocol deviations (i.e. those that may significantly impact the quality or integrity of key study 
data or that may significantly affect a participant’s rights, safety, or well-being) were reported for 14 
participants in this study. Of these, 1 participant had an important protocol deviation that was considered 
to be clinically important (a participant who develop an adverse event for which the protocol instructs 
study treatment discontinuation, but were not discontinued). All other important protocol deviations were 
related to safety reporting outside the timelines outlined in the protocol. Protocol deviations associated 
with the COVID-19 pandemic were reported for 37 participants and were considered to be not important. 
No participant’s data were excluded from analyses due to protocol deviation. 

Results 

Participant flow/patient disposition  

CRC 
 
KEYNOTE-164 - Cohort A: Of 74 participants screened, 61 were enrolled and received at least 1 dose of 
study treatment. The 13 participants who were not enrolled were screen failures (did not meet 
inclusion/exclusion criteria).  

 
KEYNOTE-164 - Cohort B: Of 74 participants screened, 63 were enrolled and received at least 1 dose of 
study treatment. The 11 participants who were not enrolled were screen failures (did not meet 
inclusion/exclusion criteria).  
 
Table 15: Disposition of Subjects – CRC – KEYNOTE-164 Cohort A+B (ASaT Population)  
 

 MK-3475 200 mg  
.- n  (%)  

 Subjects in population                                 124                                                                              

 Trial Disposition                                
 Discontinued                                           69                                      (55.6)                                    
   Adverse Event                                        4                                       (3.2)                                     
   Death                                                57                                      (46.0)                                    
   Lost To Follow-Up                                    2                                       (1.6)                                     
   Withdrawal By Subject                                6                                       (4.8)                                     
 Ongoing                                                55                                      (44.4)                                    

 Subject Study Medication Disposition             
 Completed                                              38                                      (30.6)                                    
 Discontinued                                           85                                      (68.5)                                    
   Adverse Event                                        10                                      (8.1)                                     
   Non-Compliance With Study Drug                       2                                       (1.6)                                     
   Physician Decision                                   5                                       (4.0)                                     
   Progressive Disease                                  58                                      (46.8)                                    
   Withdrawal By Subject                                10                                      (8.1)                                     
 Treatment Ongoing                                      1                                       (0.8)                                     
 Each subject is counted once for Trial Disposition, Subject Study Medication Disposition based on the latest corresponding 

disposition record.   (Database Cutoff Date: 09SEP2019). 

 
non-CRC 
The overall population included in KEYNOTE-158 Cohort K was composed by 351 subjects. 
At the data cut-off date of 05 Oct 2020, of those, the population relevant for the indication (i.e. including 
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5 MSI-H cancer types – endometrial, gastric, small intestine, pancreatic, or biliary) consists of 179 
participants, corresponding to 50.9% of the overall patients in the cohort. In the overall cohort, 718 
patients were not enrolled, 684 due to screen failure, main reason being not submitting tissue from the 
same single tumour specimen used for prior MSI testing for subsequent retrospective MSI testing.  
An updated analysis with data cut-off date 15 Oct 2021 was submitted during the procedure. The 
population relevant for the indication including the 5 MSI-H cancer types included a total of 205 patients 
(additional subjects have been included in endometrial, gastric and small intestine cohorts).   
 
Tables 16: Disposition of Subjects by tumour types - KEYNOTE-158 Cohort K (ASaT Population) 
 

 
Initial submission (cut-off date 05 Oct 2020) 

 
Updated data (cut-off date 15 Oct 2021) 

 
Endometrial 

 

  
 
Gastric 
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Pancreatic 

  
 
Small intestine 

 
 

  
 
Biliary/Cholangiocarcinoma 

 

  

 

Baseline data 

CRC 
 
Table 17: Subject Characteristics – CRC – KEYNOTE-164 Cohort A+B (ASaT Population) 
UPDATED data cut-off date 19 Feb 2021 

 MK-3475 200 mg  
 n  (%)  

 Subjects in population                                                            124                                                                                         

 Gender                                                                      
   Male                                                                            69                                                (55.6)                                     
   Female                                                                          55                                                (44.4)                                     



 
 

  
Assessment report  
EMA/224161/2022 Page 50/51 

 Age (Years)                                                                 
   <=65                                                                            83                                                (66.9)                                     
   >65                                                                             41                                                (33.1)                                     
                                                                                                                                                                              
   Mean                                                                            56.1                                                                                        
   SD                                                                              14.9                                                                                        
   Median                                                                          55.5                                                                                        
   Range                                                                           21 to 84                                                                                    

 Race                                                                        
   Asian                                                                           33                                                (26.6)                                     
   Black Or African American                                                       7                                                 (5.6)                                      
   White                                                                           84                                                (67.7)                                     

 Ethnicity                                                                   
   Hispanic Or Latino                                                              4                                                 (3.2)                                      
   Not Hispanic Or Latino                                                          119                                               (96.0)                                     
   Not Reported                                                                    1                                                 (0.8)                                      

 ECOG PS                                                                     
   0                                                                               51                                                (41.1)                                     
   1                                                                               73                                                (58.9)                                     

 Cancer Stage                                                                

   IV                                                                              124                                               (100.0)                                    

 Metastatic Staging                                                          
   M0                                                                              4                                                 (3.2)                                      
   M1                                                                              120                                               (96.8)                                     

 History of Brain Metastases                                                 

   No                                                                              124                                               (100.0)                                    

 MSI-High Status*                                                            
   POSITIVE                                                                        123                                               (99.2)                                     
   NEGATIVE                                                                        1                                                 (0.8)                                      

 KRAS                                                                        
   MUTANT                                                                          39                                                (31.5)                                     
   WILD TYPE                                                                       74                                                (59.7)                                     
   UNDETERMINED                                                                    11                                                (8.9)                                      

 NRAS                                                                        
   MUTATION DETECTED                                                               7                                                 (5.6)                                      
   MUTATION NOT DETECTED                                                           56                                                (45.2)                                     
   UNDETERMINED                                                                    61                                                (49.2)                                     

 BRAF                                                                        
   MUTANT                                                                          15                                                (12.1)                                     
   WILD TYPE                                                                       61                                                (49.2)                                     
   UNDETERMINED                                                                    48                                                (38.7)                                     
RAS 
  MUTANT   44   (35.5)  
  WILD TYPE   38   (30.6)  
  UNDETERMINED   42   (33.9)  

 Prior Adjuvant or Neoadjuvant Therapy                                       
   Yes                                                                             38                                                (30.6)                                     
   No                                                                              86                                                (69.4)                                     

 Number of Prior Therapy for Recurrent or Metastatic Disease                 
   1                                                                               30                                                (24.2)                                     
   2                                                                               48                                                (38.7)                                     
   3                                                                               22                                                (17.7)                                     
   4                                                                               11                                                (8.9)                                      
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   5 OR GREATER                                                                    13                                                (10.5)                                     

 Baseline Tumour Size (mm) based on IRC Assessment per RECIST 1.1             
   Subjects with data                                                              124                                                                                         
   Mean                                                                            98.2                                                                                        
   SD                                                                              78.9                                                                                        
   Median                                                                          77.0                                                                                        
   Range                                                                           10.4 to 407.6                                                                               
 *MSI status by PCR test or IHC test at local site laboratory. 
 (Database Cutoff Date: 19FEB2021). 

 
non-CRC  
 
Table 18: Summary of Demographic and Baseline Characteristics by tumour type in KEYNOTE-
158 (ASaT Population, regardless follow-up time) – UPDATED data cut-off date 15 Oct 2021 
 

Endometrial Gastric 
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Small intestine 

 
 
 
 
 
Pancreatic 
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Biliary/Cholangiocarcinoma 
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Small intestine: For the 2 participants with small intestine cancer who had not received prior therapy, 1 
had surgery only and was enrolled as, per the investigator, no alternative therapy was available. For the 
other participant, although the Sponsor declined eligibility, this participant was enrolled, as per the 
investigator, no alternative therapy was available. These 2 cases were reported as not important protocol 
deviations. All but one participant had metastatic cancer. 

Biliary: Two participants had not received prior lines of therapy. One participant had declined 
chemotherapy, and one participant was not eligible for cisplatin-based chemotherapy due to prediction of 
acute renal toxicity; both were reported as not important protocol deviations. 

 

Prior treatments 

CRC 

Table 19: Number of Prior Lines of Therapy for Recurrent or Metastatic Disease KEYNOTE-164 
(ASaT Population) 

Number of Prior Lines of 
Therapy* 

Cohort A Cohort B 

1 6 (9.8) 24 (38.1) 

2 28 (45.9) 20 (31.7) 

>=3 27 (44.3) 19 (30.2) 
*Participants with prior adjuvant therapy for advanced disease were counted as having 1 prior line of therapy. 
(Database Cutoff Date: 09SEP2019). 
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Table 20: Subjects With Specific Prior Oncologic Therapies KEYNOTE-164, Cohort A (ASaT 
Population) 

 MK-3475 200 mg 
 n           (%)   

 Subjects in population                                                                                61                                                                                                   
 With one or more systemic therapies                                                                   61       (100.0)                                                                                     
 Chemotherapy                                                                                          61       (100.0)                                                                                     
 Biologics                                                                                             53       (86.9)                                                                                      
 Other                                                                                                 16       (26.2)                                                                                      

 Summary of Prior Systemic Oncologic Therapies                                                                                                                                                                

 Chemotherapy                                                                                            61       (100.0)                                                                                      
 Fluoropyrimidine (S1, 5FU or capecitabine)                                                            61       (100.0)                                                                                     
 Prior Oxaliplatin                                                                                     58       (95.1)                                                                                      
 Prior irinotecan                                                                                      58       (95.1)                                                                                      
 detoxifying agent for antineoplastic                                                                  47       (77.0)                                                                                      

 Biologics                                                                                               53       (86.9)                                                                                       
 Anti-EGFR                                                                                             31       (50.8)                                                                                      
   Cetuximab (or Erbitux)                                                                              25       (41.0)                                                                                      
   Panitumumab (or Vectibix)                                                                           10       (16.4)                                                                                      
 Anti-angiogenic                                                                                       45       (73.8)                                                                                      
   Bevacizumab (or Avastin)                                                                            45       (73.8)                                                                                      
   Ziv-Aflibercept (or Zaltrap)                                                                        4       (6.6)                                                                                        

 Other                                                                                                   16       (26.2)                                                                                       
 Regorafenib (or Stivaga)                                                                              5       (8.2)                                                                                        
 Trifluridine/tipirafcil (or Lonsurf)                                                                  3       (4.9)                                                                                        
 Other including experimental therapies                                                                9       (14.8)                                                                                       
Every subject is counted a single time for each applicable row and column. 
(Database Cutoff Date: 09SEP2019). 

Source: [P164V04MK3475: analysis-adsl] [P164V04MK3475: tabulations-cmplus] 
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Table 21: Subjects With Specific Prior Oncologic Therapies KEYNOTE-164, Cohort B (ASaT 
Population) 

 MK-3475 200 mg 
 n           (%)   

 Subjects in population                                                                                63                                                                                                   
 With one or more systemic therapies                                                                   63       (100.0)                                                                                     
 Chemotherapy                                                                                          63       (100.0)                                                                                     
 Biologics                                                                                             44       (69.8)                                                                                      
 Other                                                                                                 11       (17.5)                                                                                      

 Summary of Prior Systemic Oncologic Therapies                                                                                                                                                                

 Chemotherapy                                                                                            63       (100.0)                                                                                      
 Fluoropyrimidine (S1, 5FU or capecitabine)                                                            63       (100.0)                                                                                     
 Prior Oxaliplatin                                                                                     61       (96.8)                                                                                      
 Prior irinotecan                                                                                      41       (65.1)                                                                                      
 detoxifying agent for antineoplastic                                                                  52       (82.5)                                                                                      

 Biologics                                                                                               44       (69.8)                                                                                       
 Anti-EGFR                                                                                             19       (30.2)                                                                                      
   Cetuximab (or Erbitux)                                                                              7       (11.1)                                                                                       
   Panitumumab (or Vectibix)                                                                           13       (20.6)                                                                                      
 Anti-angiogenic                                                                                       34       (54.0)                                                                                      
   Bevacizumab (or Avastin)                                                                            34       (54.0)                                                                                      
   Ziv-Aflibercept (or Zaltrap)                                                                        1       (1.6)                                                                                        

 Other                                                                                                   11       (17.5)                                                                                       
 Regorafenib (or Stivaga)                                                                              5       (7.9)                                                                                        
 Trifluridine/tipirafcil (or Lonsurf)                                                                  2       (3.2)                                                                                        
 Other including experimental therapies                                                                7       (11.1)                                                                                       
 Every subject is counted a single time for each applicable row and column. 
 (Database Cutoff Date: 09SEP2019). 

Source: [P164V04MK3475: analysis-adsl]  

 

NON-CRC 

Table 22: Frequency Table of Prior Line of Systemic Therapy (Baseline MSI-H) (MK3475 200mg 
Q3W) KEYNOTE-158 (ASaT Population) 

 No Line of Prior 
Therapy  

One Line of Prior 
Therapy  

Two or More 
Lines of Prior 

Therapy  

Total  

 n  (%)  n  (%)  n  (%)  n  
 Tumour Type  
 Cholangiocarcinoma   2  (9.1)   11  (50.0)   9  (40.9)   22  
 Endometrial   0  (0.0)   44  (53.0)   39  (47.0)   83  
 Gastric   0  (0.0)   28  (54.9)   23  (45.1)   51  
 Pancreatic   0  (0.0)   6  (27.3)   16  (72.7)   22  
 Small Intestine   2  (7.4)   15  (55.6)   10  (37.0)   27  
 (Database Cutoff Date: 15OCT2021). 
 [P158V09MK3475: adam-adsl] 
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Table 23: Frequency Table of Prior Oncologic Surgery (Baseline MSI-H) (MK3475 200mg Q3W)  
(ASaT Population) 

 Yes  No  Total  
 n  (%)  n  (%)  n  
 Tumour Type  
 Cholangiocarcinoma   9  (40.9)   13  (59.1)   22  
 Endometrial   71  (85.5)   12  (14.5)   83  
 Gastric   33  (64.7)   18  (35.3)   51  
 Pancreatic   11  (50.0)   11  (50.0)   22  
 Small Intestine   12  (44.4)   15  (55.6)   27  
 (Database Cutoff Date: 15OCT2021). 
 [P158V09MK3475: adam-adsl] 

 

Table 24: Frequency Table of Prior Radiation Therapy (Baseline MSI-H) (MK3475 200mg Q3W) 
(ASaT Population)   

 Yes  No  Total  
 n  (%)  n  (%)  n  
 Tumour Type  
 Cholangiocarcinoma   3  (13.6)   19  (86.4)   22  
 Endometrial   54  (65.1)   29  (34.9)   83  
 Gastric   14  (27.5)   37  (72.5)   51  
 Pancreatic   6  (27.3)   16  (72.7)   22  
 Small Intestine   2   (7.4)   25  (92.6)   27  
 (Database Cutoff Date: 15OCT2021). 
 [P158V09MK3475: adam-adsl] 

 

Table 25: Frequency Table for Prior Systemic Treatment of Subjects with 5 Tumour Types 
(Baseline MSI-H) (MK3475 200mg Q3W) (ASaT Population) 

Prior Systemic Treatment  Tumour Type  
 n (%)  
 Cholangiocarcinoma (N=22) 

Gemcitabine and Cisplatin 14 (63.6) 
Gemcitabine and Oxaliplatin 5 (22.7) 

Gemcitabine and Capecitabine 0 
Other chemo 1 (4.5) 

Total prior systemic therapy 20 (91%) 
 Endometrial (N=83) 

Carboplatin 75 (90.4) 
Cisplatin 2 (2.4) 

Other chemo 6 (7.2) 
Total prior systemic therapy 83 (100%) 

 Gastric (N=51) 
Fluorouracil-containing Regimen 28 (54.9) 

Paclitaxel or Carboplatin 9 (17.6) 
Capecitabine and Oxaliplatin 9 (17.6) 

Other chemo 5 (9.8) 
Total prior systemic therapy 51 (100%) 

 Pancreatic (N=22) 
Gemcitabine 15 (68.2) 

FOLFIRINOX or modified FOLFIRINOX 7 (31.8) 
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Capecitabine 0 
Other chemo 0 

Total prior systemic therapy 22 (100%) 
 Small Intestine (N=27) 

Oxaliplatin and Fluorouracil and Leucovorin 16 (59.3) 
Irinotecan and Fluorouracil and Leucovorin 1 (3.7) 

Other chemo 8 (29.6) 
Total prior systemic therapy 25 (93%) 

 (Database Cutoff Date: 15OCT2021). 
 [P158V09MK3475: adam-adsl] 

 

Numbers analysed 

The study population analysed for efficacy representing the sought indication includes a total of 303 
patients, as follows: 

- 124 MSI-H/dMMR CRC patients from KEYNOTE-164, including Cohort A (n=61) + Cohort B (n=63) 
(ASaT population, i.e. all patients received at least one study treatment) 

- 179 MSI-H/dMMR non-CRC patients from KEYNOTE-158 Cohort K, including 5 tumour types 
(endometrial n=68, gastric n=42, small intestine n=25, biliary n=22, pancreas n=22) (ASaT 
population for Efficacy Analysis, i.e. all patients received at least one study treatment and have at least 6 
months of follow-up at the data cut-off date of 05 Oct 2020). 

Table 26: Summary of Follow-up Duration by Tumour Type (KN158 and KN164) (MK3475 
200mg Q3W) (ASaT Population for Efficacy Analysis)  

Tumour Type N  Follow-up duration (months)†  
   Median (Range)  Mean (SD)  
 COLORECTAL                          124                                    36.1 (0.1, 47.8)                                    27.2 (15.6)                                    
 ENDOMETRIAL                         68                                     16.6 (1.5, 51.7)                                    24.4 (18.4)                                    
 GASTRIC                             42                                     9.9 (1.1, 54.5)                                     19.8 (19.2)                                    
 SMALL INTESTINE                     25                                     18.3 (4.2, 55.4)                                    27.0 (17.5)                                    
 CHOLANGIOCARCINOMA                  22                                     19.4 (1.1, 48.5)                                    21.8 (15.7)                                    
 PANCREATIC                          22                                     3.7 (0.4, 55.6)                                     13.0 (17.7)                                    
 † Follow-up duration is defined as the time from first dose to the date of death or the database cutoff date if the subject is still alive. 
 Subjects who received at least one dose of MK-3475 in KN158 with MSI-H tumours in cohort K with 6 months follow-up and 

KN164 are included. 
 KN164 Database Cutoff Date: 09-SEP-2019 
 KN158 Database Cutoff Date: 05-OCT-2020 

Outcomes and estimation 

Table 27: Summary of Efficacy Results for KEYNOTE-164 (CRC) and KEYNOTE-158 (non-CRC) 
for tumour types included in the claimed indication (KN164 Database Cutoff Date: 09-SEP-
2019; KN158 Database Cutoff Date: 05-OCT-2020) 

 CRC 
(N=124) 

Endometrial 
(N=68) 

Gastric 
(N=42) 

Small Intestine 
(N=25) 

Biliary 
(N=22) 

Pancreatic 
(N=22) 

       
Primary Outcome: ORR (IRC per RECIST 1.1) 

ORR, % 
(95% CI) 

42 (33.9) 
(25.6, 42.9) 

33 (48.5) 
(36.2, 61.0) 

13 (31.0) 
(17.6, 47.1) 

12 (48.0) 
(27.8, 68.7) 

9 (40.9) 
(20.7, 63.6) 

4 (18.2) 
(5.2, 40.3) 
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DCR, % 
(95% CI) 

67 (54.0) 
(44.9, 63.0) 

46 (67.6) 
(55.2, 78.5) 

20 (47.6) 
(32.0, 63.6) 

19 (76.0) 
(54.9, 90.6) 

12 (54.5) 
(32.2, 75.6) 

7 (31.8) 
(13.9, 54.9) 

Secondary Outcome: DOR (Confirmed CR or PR, IRC per RECIST 1.1) 
Number of 
responders 

42 33 13 12 9 4 

Median DOR, 
months (range)  

NR 
(3.9+ -41.2+) 

NR 
(2.9 - 47.1+) 

NR 
(6.3 - 51.1+) 

NR 
(2.1+ - 41.8+) 

30.6 
(6.2 - 40.5+) 

NR 
(8.1 - 24.3+) 

Secondary Outcome: PFS (IRC per RECIST 1.1) 
Median PFS, 
months (95% CI) 

4.0 
(2.1, 7.4) 

13.1 
(4.9, 34.4) 

3.2 
(2.1, 12.9) 

23.4 
(4.3, NR) 

4.2 
(2.1, 24.9) 

2.1 
(1.9, 3.4) 

PFS rate, % at 12 
Months  

37.5 51.8 37.8 55.3 36.4 15.6 

PFS rate, % at 24 
Months  

33.8 39.6 35.3 49.1 31.8 10.4 

Secondary Outcome: OS 

Median OS, 
months (95% CI) 

36.1 
(24.0, NR) 

NR 
(32.4, NR) 

11.0 
(5.8, 31.5) 

NR 
(16.2, NR) 

19.4 
(6.5, NR) 

3.7 
(2.1, 9.8) 

 
OS rate, % at 12 
Months  

74.2 73.6 49.5 79.6 63.6 22.7 

OS rate, % at 24 
Months  

59.1 66.9 47.0 58.7 50.0 22.7 

• Overall Response Rate (primary endpoint) 

Table 28: Summary of Best Objective Response Based on RECIST1.1 per Central Radiology 
Assessment by Tumour Type (KN158 and KN164) (MK3475 200mg Q3W) (ASaT Population for 
Efficacy Analysis) 

Tumour Type   Objective Complete Partial Stable Disease Progressive Non- No 
   Response Response Response Disease Control Disease evaluable Assessment 
   (CR+PR) (CR) (PR) (SD) (CR+PR+SD) (PD) (NE)   
 N n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 
   95% CI†  95% CI†  95% CI†  95% CI†  95% CI†  95% CI†  95% CI†  95% CI†  
 COLORECTAL                                         124        42 (33.9)                 11 (8.9)                  31 (25.0)                 25 (20.2)                 67 (54.0)                 53 (42.7)                 4 (3.2)                   0 (0.0)                   
   (25.6, 42.9)              (4.5, 15.3)               (17.7, 33.6)              (13.5, 28.3)              (44.9, 63.0)              (33.9, 51.9)              (0.9, 8.1)                (0.0, 2.9)                
 ENDOMETRIAL                                        68         33 (48.5)                 10 (14.7)                 23 (33.8)                 13 (19.1)                 46 (67.6)                 19 (27.9)                 1 (1.5)                   2 (2.9)                   
   (36.2, 61.0)              (7.3, 25.4)               (22.8, 46.3)              (10.6, 30.5)              (55.2, 78.5)              (17.7, 40.1)              (0.0, 7.9)                (0.4, 10.2)               
 GASTRIC                                            42         13 (31.0)                 4 (9.5)                   9 (21.4)                  7 (16.7)                  20 (47.6)                 15 (35.7)                 1 (2.4)                   6 (14.3)                  
   (17.6, 47.1)              (2.7, 22.6)               (10.3, 36.8)              (7.0, 31.4)               (32.0, 63.6)              (21.6, 52.0)              (0.1, 12.6)               (5.4, 28.5)               
 SMALL INTESTINE                                    25         12 (48.0)                 4 (16.0)                  8 (32.0)                  7 (28.0)                  19 (76.0)                 5 (20.0)                  0 (0.0)                   1 (4.0)                   
   (27.8, 68.7)              (4.5, 36.1)               (14.9, 53.5)              (12.1, 49.4)              (54.9, 90.6)              (6.8, 40.7)               (0.0, 13.7)               (0.1, 20.4)               
CHOLANGIOCARCINOMA                                 22         9 (40.9)                  3 (13.6)                  6 (27.3)                  3 (13.6)                  12 (54.5)                 8 (36.4)                  0 (0.0)                   2 (9.1)                   
   (20.7, 63.6)              (2.9, 34.9)               (10.7, 50.2)              (2.9, 34.9)               (32.2, 75.6)              (17.2, 59.3)              (0.0, 15.4)               (1.1, 29.2)               
 PANCREATIC                                         22         4 (18.2)                  1 (4.5)                   3 (13.6)                  3 (13.6)                  7 (31.8)                  8 (36.4)                  0 (0.0)                   7 (31.8)                  
   (5.2, 40.3)               (0.1, 22.8)               (2.9, 34.9)               (2.9, 34.9)               (13.9, 54.9)              (17.2, 59.3)              (0.0, 15.4)               (13.9, 54.9)              
 † Based on binomial exact confidence interval method. 
 Only confirmed responses are included. 
 'No Assessment' counts subjects who had a baseline assessment evaluated by the investigator assessment but no post-baseline assessment on the data cutoff date 

including missing, discontinuing or death before the first post-baseline scan. 
 Subjects who received at least one dose of MK-3475 in KN158 with MSI-H tumours in cohort K with 6 months follow-up and KN164 are included. 
 KN164 Database Cutoff Date: 09-SEP-2019 
 KN158 Database Cutoff Date: 05-OCT-2020 

For CRC in Keynote-164, ORR was similar regardless line of therapy: ORR was 32.8% (95%CI 21.3, 46) in Cohort 
A, with 20 patients with objective response, of those 3 participants (4.9%) had CR. ORR was 34.9% (95%CI 23.3, 
48) in Cohort B with 22 responding patients, of those 8 subjects (12.7%) achieved CR. 
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Figure: Forest Plot of Objective Response Rate by Tumour Type Based on RECIST 1.1 per Central 
Radiology Assessment (KN158 and KN164) (MK3475 200mg Q3W) (ASaT Population for Efficacy 
Analysis) 

 

Only confirmed responses are included. KN164 Database Cutoff Date: 09-SEP-2019. KN158 Database Cutoff Date: 05-OCT-2020 

 

Figures: Waterfall Plots of Best Tumour Change from Baseline Based on RECIST 1.1 Per Central 
Radiology Assessment by tumour types (ASaT Population for Efficacy Analysis) 

CRC (Keynote-164 Cohort A) CRC (Keynote-164 Cohort B)  
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Cholangiocarcinoma (Keynote-158) Pancreatic (Keynote-158)  

  

 

 

ORR by subgroups 

Figures: Forest Plot of Objective Response Rate Based on RECIST 1.1 per Central Radiology 
Assessment by tumour type (ASaT Population for Efficacy Analysis) 

Endometrial (Keynote-158) Gastric (Keynote-158) 

  

 

Small intestine (Keynote-158) Cholangiocarcinoma (Keynote-158) 
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Pancreatic (Keynote-158)  

 

 

 

 

The MAH has provided ORR by metastatic sites and mutational status for CRC patients enrolled in 
KEYNOTE-164 study (data not shown). No consistent trend can be observed and definitive conclusions are 
difficult to be made due to the small sample size within each subgroup. 

• Duration of Response (secondary endpoint) 

Table 29: Summary of Time to Response and Response Duration Based on RECIST1.1 per 
Central Radiology Assessment by Tumour Type (KN158 and KN164) (MK3475 200mg Q3W) 
(Responders) 

Tumour Type N   Number of 
Subjects 

Time to Response† (Months) Response Duration‡ 

   with Response†    (Months) 
     Mean (SD) Median (Range)  Median (Range)  
 COLORECTAL           124   42              6.2 (6.3)        4.1 (1.8-31.3) NR (3.9+ - 41.2+)    
 ENDOMETRIAL          68    33              3.3 (2.2)        2.1 (1.3-10.6) NR (2.9 - 47.1+)     
 GASTRIC              42    13              3.1 (1.1)        2.4 (1.9-4.8)  NR (6.3 - 51.1+)     
 SMALL INTESTINE      25    12              3.4 (3.1)        2.1 (1.9-12.9) NR (2.1+ - 41.8+)    
CHOLANGIOCARCINOMA   22    9               3.0 (1.1)        2.4 (1.9-4.2)   30.6 (6.2 - 40.5+)  
 PANCREATIC           22    4               2.1 (0.1)        2.1 (1.9-2.1)  NR (8.1 - 24.3+)     
 † Includes subjects with confirmed complete response or partial response. 
 ‡ From product-limit (Kaplan-Meier) method for censored data. 
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 “+” indicates there is no progressive disease by the time of last disease assessment. 
 NR = Not reached. 
 KN164 Database Cutoff Date: 09-SEP-2019 
 KN158 Database Cutoff Date: 05-OCT-2020 

 

CRC 

Table 30: Summary of Time to Response and Response Duration in Subjects with Confirmed 
Response Based on IRC Assessment per RECIST 1.1 (ASaT Population) 

Response Evaluation MK-3475 200 mg   
                                                              (N=124)                        
 Number of Subjects with Response†     42                             
 Time to Response† (Months)                                           
  Mean (SD)                                                   6.2 (6.3)                      
  Median (Range)                                               4.1 (1.8 - 31.3)              
                                                                                             
 Response Duration‡ (Months)                                          
  Median (Range)                                              Not reached (3.9+ - 41.2+)     
                                                                                             
 Number (%‡ ) of Subjects with Response                                
     ≥6 Months (%)                                 39(97.6)                       
     ≥12 Months (%)                                34(95.0)                       
     ≥18 Months (%)                                31(95.0)                       
     ≥24 Months (%)                                25(95.0)                       
     ≥36 Months (%)                                8(95.0)                        
 † Analysis on time to response and response duration are based on subjects with a best objective response as confirmed complete 

response or partial response only. 
 ‡ From product-limit (Kaplan-Meier) method for censored data. 
 “+” indicates there is no progressive disease by the time of last disease assessment. 
 (Database Cutoff Date: 09SEP2019). 

 

Median DOR was Not reached (range 6.2 - 41.2+) in Cohort A for the 20 patients with confirmed 
response, with 95% of subjects with response ≥12 months. Median DOR was also Not reached (range 
3.9+ - 37.1+) in Cohort B for the 22 patients with confirmed response, with 95.2% of subjects with 
response ≥12 months.  

 

  

(Database Cutoff Date: 09SEP2019) 
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Small intestine 

 

 

Pancreatic 

 

 

Biliary 
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• Progression Free Survival (secondary endpoint) 

Table 31: Summary of Progression-Free Survival (PFS) Based on RECIST 1.1 per Central 
Radiology Assessment by Tumour Type (KN158 and KN164) (MK3475 200mg Q3W) (ASaT 
Population for Efficacy Analysis) 

 COLORECTAL  ENDOMETRIAL  GASTRIC  CHOLANGIO 
CARCINOMA  

PANCREATIC  SMALL 
INTESTINE  

 (N=124)  (N=68)  (N=42)  (N=22)  (N=22)  (N=25)  
 Number (%) of PFS Events                                             83 (66.9)                                    39 (57.4)                                     29 (69.0)                                     17 (77.3)                                     19 (86.4)                                    12 (48.0)                                    
 Person-Months                                                        1644                                         978                                           591                                           269                                           111                                          462                                          
 Event Rate/100 Person-Months 

(%)                                     
5.0                                          4.0                                           4.9                                           6.3                                           17.1                                         2.6                                          

 Median PFS (Months)§                          4.0                                          13.1                                          3.2                                           4.2                                           2.1                                          23.4                                         
 95% CI for Median PFS§                        (2.1,7.4)                                    (4.9,34.4)                                    (2.1,12.9)                                    (2.1,24.9)                                    (1.9,3.4)                                    (4.3,NR)                                     
 PFS rate at 6 Months in % §                   45.8                                         61.8                                          42.9                                          45.5                                          20.8                                         68.0                                         
 PFS rate at 12 Months in % §                  37.5                                         51.8                                          37.8                                          36.4                                          15.6                                         55.3                                         
 PFS rate at 18 Months in % §                  35.7                                         44.7                                          35.3                                          31.8                                          10.4                                         55.3                                         
 PFS rate at 24 Months in % §                  33.8                                         39.6                                          35.3                                          31.8                                          10.4                                         49.1                                         

  Progression-free survival is defined as time from randomization to disease progression, or death, whichever occurs first. 
 § From product-limit (Kaplan-Meier) method for censored data. 
 Subjects who received at least one dose of MK-3475 in KN158 with MSI-H tumours in cohort K with 6 months follow-up and KN164 are included. 
 NR = Not reached. 
 KN164 Database Cutoff Date: 09-SEP-2019 
 KN158 Database Cutoff Date: 05-OCT-2020 

 

Figure: Kaplan-Meier Estimates of Progression-Free Survival Based on RECIST 1.1 per Central 
Radiology Assessment by Tumour Type (KN158 and KN164) (MK3475 200mg Q3W) (ASaT 
Population for Efficacy Analysis) 

 

 

 



 
 

  
Assessment report  
EMA/224161/2022 Page 67/68 

• Overall Survival (secondary endpoint) 

Table 32: Summary of Overall Survival by Tumour Type (KN158 and KN164) (MK3475 200mg 
Q3W) (ASaT Population for Efficacy Analysis) 

 COLORECTAL  ENDOMETRIAL  GASTRIC  CHOLANGIO 
CARCINOMA  

PANCREATIC  SMALL 
INTESTINE  

 (N=124)  (N=68)  (N=42)  (N=22)  (N=22)  (N=25)  
 Death (%)                                                           63 (50.8)                                    23 (33.8)                                      26 (61.9)                                     15 (68.2)                                    17 (77.3)                                    9 (36.0)                                       
 Median Survival 

(Months)§                    
36.1                                         Not reached                                    11.0                                          19.4                                         3.7                                          Not reached                                    

 95% CI for Median 
Survival§                  

(24.0,NR)                                    (32.4,NR)                                      (5.8,31.5)                                    (6.5,NR)                                     (2.1,9.8)                                    (16.2,NR)                                      

 OS rate at 6 Months in % §                   85.5                                         85.3                                           61.9                                          81.8                                         36.4                                         92.0                                           
 OS rate at 12 Months in % 

§                  
74.2                                         73.6                                           49.5                                          63.6                                         22.7                                         79.6                                           

 OS rate at 18 Months in % 
§                  

65.8                                         71.7                                           47.0                                          50.0                                         22.7                                         70.5                                           

 OS rate at 24 Months in % 
§                  

59.1                                         66.9                                           47.0                                          50.0                                         22.7                                         58.7                                           

 OS: Overall survival. 
 § From product-limit (Kaplan-Meier) method for censored data. 
 Subjects who received at least one dose of MK-3475 in KN158 with MSI-H tumours in cohort K with 6 months follow-up and KN164 are included. 
 NR = Not reached. 
 KN164 Database Cutoff Date: 09-SEP-2019 
 KN158 Database Cutoff Date: 05-OCT-2020 

 

Figure: Kaplan-Meier Estimates of Overall Survival by Tumour Type (KN158 and KN164) 
(MK3475 200mg Q3W) (ASaT Population for Efficacy Analysis) 
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An exploratory analysis of median TTP on the last prior therapy versus median PFS on pembrolizumab 
therapy was conducted. TTP on the last prior therapy was defined as the time from the start of last prior 
therapy to the progression/recurrence. If there was no progression/ recurrence reported prior to initiation 
of pembrolizumab, the participant’s data was censored at the start of experimental pembrolizumab 
therapy. 

Table: TTP on Prior Therapy vs PFS on Pembrolizumab Therapy (KEYNOTE-158) 

 

 

Figure: Kaplan-Meier Plots of TTP on Prior Therapy and PFS on Pembrolizumab Therapy 
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(KEYNOTE-158) 
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UPDATED RESULTS 

CRC 

No new patients have been presented for MSI-H/dMMR CRC but an updated analysis with longer follow-
up at the data cut-off date 19 Feb 2021 has been provided. 

For CRC, follow-up durations at the updated data cut-off date (19 Feb 2021) were 31.4 and 52.7 months 
for Cohort A (3L+) and Cohort B (2L+), respectively. 

Table 33: Summary of Best Overall Response (Confirmed) Based on IRC Assessment per 
RECIST 1.1 (KEYNOTE-164, ASaT Population) 

Response Evaluation MK-3475 200 mg   
  

 COHORT A (3L+) (N=61)   COHORT B (2L+) (N=63)   
 n   (%) 95% CI†  n   (%) 95% CI†  

 Subjects in population          61                                    63                                    
 Complete Response (CR)          3          4.9        (1.0, 13.7)     9          14.3       (6.7, 25.4)     
 Partial Response (PR)           17         27.9       (17.1, 40.8)    13         20.6       (11.5, 32.7)    
 Objective Response (CR+PR)        20           32.8         (21.3, 46.0)      22           34.9         (23.3, 48.0)     
 Stable Disease (SD)             11         18.0       (9.4, 30.0)     13         20.6       (11.5, 32.7)    
 Disease Control 

(CR+PR+SD)       
 31           50.8         (37.7, 63.9)      35           55.6         (42.5, 68.1)     

 Progressive Disease (PD)        28         45.9       (33.1, 59.2)    25         39.7       (27.6, 52.8)    
 Non-evaluable (NE)              2          3.3        (0.4, 11.3)     3          4.8        (1.0, 13.3)     
 † Based on binomial exact confidence interval method. 
 (Database Cutoff Date: 19FEB2021). 
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Table 34: Summary of Best Overall Response (Confirmed) Based on IRC Assessment per 
RECIST 1.1 (KEYNOTE-164 Cohort A + Cohort B, ASaT Population) 

Response Evaluation MK-3475 200 mg  
 (N=124)  
 n  (%) 95% CI†  

 Subjects in population  124        
 Complete Response (CR)  12  9.7  (5.1, 16.3)  
 Partial Response (PR)  30  24.2  (17.0, 32.7)  
 Objective Response (CR+PR)   42   33.9   (25.6, 42.9)  
 Stable Disease (SD)  24  19.4  (12.8, 27.4)  
 Disease Control (CR+PR+SD)   66   53.2   (44.1, 62.2)  
 Progressive Disease (PD)  53  42.7  (33.9, 51.9)  
 Non-evaluable (NE)  5  4.0  (1.3, 9.2)  
 † Based on binomial exact confidence interval method. 
 (Database Cutoff Date: 19FEB2021). 

 

Table 35: Summary of Time to Response and Response Duration in Subjects with Confirmed 
Response Based on IRC Assessment per RECIST 1.1 (KEYNOTE-164, ASaT Population) 

Response Evaluation MK-3475 200 mg   MK-3475 200 mg   
                                                              COHORT A (3L+) (N=61)   COHORT B (2L+) (N=63)   
 Number of Subjects with Response†     20                             22                             
 Time to Response† (Months)                                                                          
  Mean (SD)                                                   6.9 (6.4)                      5.6 (6.4)                      
  Median (Range)                                               4.7 (1.8 - 24.9)               4.0 (1.8 - 31.3)              
                                                                                                                            
 Response Duration‡ (Months)                                                                         
  Median (Range)                                              Not reached (6.2 - 58.5+)      Not reached (4.4 - 52.4+)      
                                                                                                                            
 Number (%‡ ) of Subjects with Response                                                               
  ≥6 Months (%)                                    20(100.0)                      20(95.5)                       
  ≥12 Months (%)                                   18(95.0)                       16(95.5)                       
  ≥18 Months (%)                                   16(89.7)                       14(95.5)                       
  ≥24 Months (%)                                   13(89.7)                       12(95.5)                       
  ≥36 Months (%)                                   9(89.7)                        12(95.5)                       
 † Analysis on time to response and response duration are based on subjects with a best objective response as confirmed 

complete response or partial response only. 
 ‡ From product-limit (Kaplan-Meier) method for censored data. 
 “+” indicates there is no progressive disease by the time of last disease assessment. 
 (Database Cutoff Date: 19FEB2021). 

 

Table 36: Summary of Time to Response and Response Duration in Subjects with Confirmed 
Response Based on IRC Assessment per RECIST 1.1 (KEYNOTE-164 Cohort A + Cohort B, ASaT 
Population) 

Response Evaluation MK-3475 200 mg  
   (N=124)  
 Number of Subjects with Response†  42  
 Time to Response† (Months)     
  Mean (SD)  6.2 (6.3)  
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  Median (Range)   4.1 (1.8 - 31.3)  
      
 Response Duration‡ (Months)     
  Median (Range)  Not reached (4.4 - 58.5+)  
      
 Number (%‡ ) of Subjects with Response    
  ≥6 Months (%)  40(97.6)  
  ≥12 Months (%)  34(95.1)  
  ≥18 Months (%)  30(92.2)  
  ≥24 Months (%)  25(92.2)  
  ≥36 Months (%)  21(92.2)  
 † Analysis on time to response and response duration are based on subjects with a best objective response 

as confirmed complete response or partial response only. 
 ‡ From product-limit (Kaplan-Meier) method for censored data. 
 “+” indicates there is no progressive disease by the time of last disease assessment. 
 (Database Cutoff Date: 19FEB2021). 

 

Figure: Kaplan-Meier Estimates of Objective Response (Confirmed) Duration Based on IRC 
Assessment per RECIST 1.1 (KEYNOTE-164, ASaT Population) 

COHORT A (3L+)  COHORT B (2L+) COHORT A+B 

   

(Database Cutoff Date: 19FEB2021). 

Table 37: Summary of Progression-Free Survival (PFS) Based on IRC Assessment per RECIST 
1.1 (KEYNOTE-164, ASaT Population) 

 MK-3475 200 mg  MK-3475 200 mg 
 Subjects in population                                               COHORT A (3L+) (N=61)                                            COHORT B (2L+) (N=63)   
 Number (%) of PFS Events                                             44 (72.1)                                    40 (63.5)                                     
 Person-Months                                                        966                                          958                                           
 Event Rate/100 Person-Months (%)                                     4.6                                          4.2                                           
 Median PFS (Months)§                          2.3                                          4.1                                           
 95% CI for Median PFS§                        (2.1,8.1)                                    (2.1,18.9)                                    
 PFS rate at 6 Months in % §                   42.6                                         48.9                                          
 PFS rate at 12 Months in % §                  34.4                                         40.6                                          
 PFS rate at 24 Months in % §                  31.0                                         36.7                                          
 PFS rate at 36 Months in % §                  29.0                                         34.1                                          
 Progression-free survival is defined as time from first day of study treatment to disease progression, or death, 

whichever occurs first. 
 § From product-limit (Kaplan-Meier) method for censored data. 
 (Database Cutoff Date: 19FEB2021). 
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Figure: Kaplan-Meier Estimates of Progression-Free Survival Based on IRC Assessment per 
RECIST 1.1 (KEYNOTE-164, ASaT Population) 

COHORT A (3L+)  COHORT B (2L+) COHORT A+B 

   

Database Cutoff Date: 19FEB2021 
 

Table 38: Summary of Overall Survival (KEYNOTE-164, ASaT Population) 

 MK-3475 200 mg  MK-3475 200 mg 
 Subjects in population                                              COHORT A (3L+) 

(N=61)                                            
COHORT B (2L+) 

(N=63)   
 Number (%) of Events                                                38 (62.3)                                      31 (49.2)                                    
 Person-Months                                                       1998                                           1987                                         
 Event Rate/100 Person-Months (%)                                    1.9                                            1.6                                          
 Median OS (Months)§                          31.4                                           47.0                                         
 95% CI for Median OS§                        (21.4,58.0)                                    (19.2,.)                                     
 OS rate at 6 Months in % §                   86.9                                           84.1                                         
 OS rate at 12 Months in % §                  72.1                                           76.2                                         
 OS rate at 24 Months in % §                  55.3                                           63.0                                         
 OS rate at 36 Months in % §                  48.6                                           52.5                                         
 OS: Overall survival 
 § From product-limit (Kaplan-Meier) method for censored data. 
 (Database Cutoff Date: 19FEB2021). 

 

Table 39: Summary of Overall Survival (KEYNOTE-164 Cohort A + Cohort B, ASaT Population) 

 MK-3475 200 mg  
 Subjects in population  124  
 Number (%) of Events  69 (55.6)  
 Person-Months  3985  
 Event Rate/100 Person-Months (%)  1.7  
 Median OS (Months)§  36.1  
 95% CI for Median OS§  (24.0, NR)  
 OS rate at 12 Months in % §  74.2  
 OS rate at 24 Months in % §  59.1  
 OS rate at 36 Months in % §  50.5  
 OS rate at 48 Months in % §  44.3  
 OS: Overall survival; NR: Not reached. 
 § From product-limit (Kaplan-Meier) method for censored data. 
 (Database Cutoff Date: 19FEB2021). 
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Figure: Kaplan-Meier Estimates of Overall Survival (KEYNOTE-164, ASaT Population) 

COHORT A (3L+)  COHORT B (2L+) COHORT A+B 

   

 (Database Cutoff Date: 19FEB2021) 
Non-CRC 

An updated dataset including 205 MSI-H/dMMR non-CRC patients was provided during the procedure 
at CHMP request (data cut-off date 15 Oct 2021) including endometrial n=83, gastric n=51, small 
intestine n=27, biliary n=22, pancreas n=22 patients (additional patients have been presented in the 
endometrial, gastric and small intestine cohort). All patients have been followed for at least 6 months.  
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Table 40: summary of Efficacy Results in KEYNOTE-158 With an Additional 1-Year of Follow-up 

 Database Cutoff Date 
(05-OCT-2020) 

Database Cutoff Date  
(15-OCT-2021) 

Endometrial n=68 n=83 
ORR, % (95% CI) 48.5 (36.2, 61.0) 50.6 (39.4, 61.8) 
Median DOR, months (range) NR (2.9 – 47.1+) NR (2.9 - 60.4+) 
Extended DOR, % at ≥24 months 67.1 65.4 
Median PFS, months (95% CI) 13.1 (4.9, 34.4) 13.1 (4.9, 25.7) 
PFS rate, % at 24 Months  39.6 39.0 
Median OS, months (95% CI) NR (32.4, NR) NR (48.0, NR) 
OS rate, % at 24 Months  66.9 67.2 

Gastric n=42 n=51 
ORR, % (95% CI) 31.0 (17.6, 47.1) 37.3 (24.1, 51.9) 
Median DOR, months (range) NR (6.3 - 51.1+) NR (6.2 – 63.0 +) 
Extended DOR, % at ≥24 months 83.1 81.3 
Median PFS, months (95% CI) 3.2 (2.1, 12.9) 4.1 (2.1, 24.6) 
PFS rate, % at 24 Months  35.3 38.5 
Median OS, months (95% CI) 11.0 (5.8, 31.5) 26.9 (6.6, NR) 
OS rate, % at 24 Months  47.0 50.0 

Small Intestine n=25 n=27 
ORR, % (95% CI) 48.0 (27.8, 68.7) 55 (35.3, 74.5) 
Median DOR, months (range) NR (2.1+ - 41.8+) NR (3.7+ - 57.3+) 
Extended DOR, % at ≥24 months 88.9 73.1 
Median PFS, months (95% CI) 23.4 (4.3, NR) 23.4 (4.3, NR) 
PFS rate, % at 24 Months  49.1 49.8 
Median OS, months (95% CI) NR (16.2, NR) NR (16.2, NR)  
OS rate, % at 24 Months  58.7 62.7 

Biliary Cancer n=22 n=22 
ORR, % (95% CI) 40.9 (20.7, 63.6) 40.9 (20.7, 63.6) 
Median DOR, months (range) 30.6 (6.2 - 40.5+) 30.6 (6.2 - 46.0+) 
Extended DOR, % at ≥24 months 62.2 62.2 
Median PFS, months (95% CI) 4.2 (2.1, 24.9) 4.2 (2.1, 24.9) 
PFS rate, % at 24 Months  31.8 31.8 
Median OS, months (95% CI) 19.4 (6.5, NR) 19.4 (6.5, 44.8) 
OS rate, % at 24 Months  50.0 50.0 

Pancreatic Cancer n=22 n=22 
ORR, % (95% CI) 18.2 (5.2, 40.3) 18.2 (5.2, 40.3) 
Median DOR, months (range) NR (8.1 - 24.3+) NR (8.1 - 24.3+) 
Extended DOR, % at ≥24 months 50.0 50.0 
Median PFS, months (95% CI) 2.1 (1.9, 3.4) 2.1 (1.9, 3.4) 
PFS rate, % at 24 Months  10.4 10.4 
Median OS, months (95% CI) 3.7 (2.1, 9.8) 3.7 (2.1, 9.8) 
OS rate, % at 24 Months  22.7 22.7 
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Table 41: Summary of Follow-up Duration by Tumour Type (Baseline MSI-H) (MK3475 200mg 
Q3W) (ASaT Population for Efficacy Analysis) – UPDATED cut-off date 15 Oct 2021 

 

 

Table 42: Summary of Best Objective Response Based on RECIST1.1 per Central Radiology 
Assessment by Tumour Type (Baseline MSI-H) (MK3475 200mg Q3W) (ASaT Population for 
Efficacy Analysis) 

Tumour Type   Objective Complete Partial Stable Disease Progressive Non- No 
   Response Response Response Disease Control Disease evaluable Assessment 
   (CR+PR) (CR) (PR) (SD) (CR+PR+SD) (PD) (NE)   
 N n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 
   95% CIa 95% CIa 95% CIa 95% CIa 95% CIa 95% CIa 95% CIa 95% CIa  
 ENDOMETRIAL                                        83         42 (50.6)                 13 (15.7)                 29 (34.9)                 16 (19.3)                 58 (69.9)                 22 (26.5)                 1 (1.2)                   2 (2.4)                   
   (39.4, 61.8)              (8.6, 25.3)               (24.8, 46.2)              (11.4, 29.4)              (58.8, 79.5)              (17.4, 37.3)              (0.0, 6.5)                (0.3, 8.4)                
 GASTRIC                                            51         19 (37.3)                 7 (13.7)                  12 (23.5)                 7 (13.7)                  26 (51.0)                 18 (35.3)                 1 (2.0)                   6 (11.8)                  
   (24.1, 51.9)              (5.7, 26.3)               (12.8, 37.5)              (5.7, 26.3)               (36.6, 65.2)              (22.4, 49.9)              (0.0, 10.4)               (4.4, 23.9)               
 SMALL INTESTINE                                    27         15 (55.6)                 4 (14.8)                  11 (40.7)                 6 (22.2)                  21 (77.8)                 5 (18.5)                  0 (0.0)                   1 (3.7)                   
   (35.3, 74.5)              (4.2, 33.7)               (22.4, 61.2)              (8.6, 42.3)               (57.7, 91.4)              (6.3, 38.1)               (0.0, 12.8)               (0.1, 19.0)               
 CHOLANGIOCARCINOMA                                 22         9 (40.9)                  3 (13.6)                  6 (27.3)                  3 (13.6)                  12 (54.5)                 8 (36.4)                  0 (0.0)                   2 (9.1)                   
   (20.7, 63.6)              (2.9, 34.9)               (10.7, 50.2)              (2.9, 34.9)               (32.2, 75.6)              (17.2, 59.3)              (0.0, 15.4)               (1.1, 29.2)               
 PANCREATIC                                         22         4 (18.2)                  1 (4.5)                   3 (13.6)                  3 (13.6)                  7 (31.8)                  8 (36.4)                  0 (0.0)                   7 (31.8)                  
   (5.2, 40.3)               (0.1, 22.8)               (2.9, 34.9)               (2.9, 34.9)               (13.9, 54.9)              (17.2, 59.3)              (0.0, 15.4)               (13.9, 54.9)              
 a Based on binomial exact confidence interval method. 
 Only confirmed responses are included. 
 'No Assessment' (NA) counts subjects who had a baseline assessment evaluated by the central radiology assessment but no post-baseline 

assessment on the data cutoff date                      including missing, discontinuing or death before the first post-baseline scan. 
 (Database Cutoff Date: 15OCT2021). 

 

Table 43: Summary of Time to Response and Duration of Response Based on RECIST 1.1 per 
Central Radiology Assessment by Tumour Type in Subjects with Confirmed Response (Baseline 
MSI-H) (MK3475 200mg Q3W) (Responders) 

 ENDOMETRIAL   GASTRIC    CHOLANGIO
CARCINOMA    

PANCREATIC    SMALL 
INTESTINE    

 (N=83)   (N=51)     (N=22)     (N=22)     (N=27)     
 Number of subjects with responsea                                                 42                             19                             9                              4                              15                             

 Time to Response (months)                                                                                                                                                                                                                                        
     Mean (SD)                                                                              3.5 (2.6)                      3.5 (1.5)                      3.0 (1.1)                      2.0 (0.1)                      4.2 (4.7)                      
     Median (Range)                                                                          2.1 (1.3-12.7)                 3.8 (1.9-

6.5)                 
 2.4 (1.9-4.2)                  2.1 (1.9-2.1)                  2.1 (1.9-17.9)                

 Response Durationb (months)                                                                                                                                                                                                                             
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     Median (Range)                                                                         NR                             NR                             30.6                           NR                             NR                             
                                                                                            (2.9 - 60.4+)                  (6.2 - 

63.0+)                  
(6.2 - 46.0+)                  (8.1 - 24.3+)                  (3.7+ - 57.3+)                 

 Number (%b) of Subjects with Extended 
Response Duration:                           

                                                                                                                                                                     

     ≥6 months                                                                   38 (90.4)                      19 (100.0)                     9 (100.0)                      4 (100.0)                      12 (92.9)                      
     ≥12 months                                                                  29 (84.9)                      13 (89.5)                      8 (88.9)                       3 (75.0)                       10 (92.9)                      
     ≥18 months                                                                  16 (65.4)                      12 (89.5)                      6 (77.8)                       2 (50.0)                       9 (83.6)                       
     ≥24 months                                                                  13 (65.4)                      10 (81.3)                      4 (62.2)                       1 (50.0)                       7 (73.1)                       
     ≥36 months                                                                  11 (59.9)                      8 (81.3)                       2 (41.5)                       0 (NR)                         7 (73.1)                       
 a Includes subjects with confirmed complete response or partial response. 
 b From product-limit (Kaplan-Meier) method for censored data. 
 "+" indicates there is no progressive disease by the time of last disease assessment. 
 NR = Not Reached. 
 (Database Cutoff Date: 15OCT2021). 

 

Figure: Kaplan-Meier Estimates of Objective Response Duration Based on RECIST 1.1 per 
Central Radiology Assessment in Subjects with Confirmed Response (Baseline MSI-H) 
(MK3475 200mg Q3W) (Responders) 

 

(Database Cutoff Date: 15OCT2021). 
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Table 44: Summary of Progression-Free Survival Based on RECIST1.1 per Central Radiology 
Assessment by Tumour Type (Baseline MSI-H) (MK3475 200mg Q3W) (ASaT Population for 
Efficacy Analysis) 

 ENDOMETRIAL  GASTRIC  CHOLANGIO-
CARCINOMA  

PANCREATIC  SMALL 
INTESTINE  

 (N=83)  (N=51)  (N=22)  (N=22)  (N=27)  
 Number (%) of PFS Events                               51 (61.4)                                      33 (64.7)                                      18 (81.8)                                      19 (86.4)                                     14 (51.9)                                    
 Person-Months                                          1352                                           795                                            304                                            111                                           632                                          
 Event Rate/100 Person-Months 

(%)                       
3.8                                            4.2                                            5.9                                            17.1                                          2.2                                          

 Median PFS (Months)a                          13.1                                           4.1                                            4.2                                            2.1                                           23.4                                         
 95% CI for Median PFSa                        (4.9, 25.7)                                    (2.1, 24.6)                                    (2.1, 24.9)                                    (1.9, 3.4)                                    (4.3, NR)                                    
 PFS rate at 6 Months in % a                   60.0                                           47.1                                           45.5                                           20.8                                          70.4                                         
 PFS rate at 12 Months in % a                  50.9                                           41.1                                           36.4                                           15.6                                          58.8                                         
 PFS rate at 18 Months in % a                  44.8                                           38.5                                           31.8                                           10.4                                          58.8                                         
 PFS rate at 24 Months in % a                  39.0                                           38.5                                           31.8                                           10.4                                          49.8                                         
  Progression-free survival is defined as time from date of first dose to disease progression, or death, whichever occurs first; NR = 

Not reached 
 a From product-limit (Kaplan-Meier) method for censored data. 
 Subjects who received at least one dose of MK-3475 in KN158 with MSI-H tumours in cohort K with 6 months follow-up are 

included. 
 (Database Cutoff Date: 15OCT2021). 

 

Figure: Kaplan-Meier Estimates of Progression-Free Survival Based on RECIST1.1 per Central 
Radiology Assessment by Tumour Type (Baseline MSI-H) (MK3475 200mg Q3W) (ASaT 
Population for Efficacy Analysis) 

 

(Database Cutoff Date: 15OCT2021). 
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Table 45: Summary of Overall Survival by Tumour Type (Baseline MSI-H) (ASaT Population for 
Efficacy Analysis) 

 ENDOMETRI
AL  

GASTRIC  CHOLANGIO-
CARCINOMA  

PANCREATIC  SMALL 
INTESTINE  

 (N=83)  (N=51)  (N=22)  (N=22)  (N=27)  
 Death (%)                                             32 (38.6)                                      29 (56.9)                                    16 (72.7)                                     17 (77.3)                                    10 (37.0)                                      
 Median Survival (Months)a                    Not reached                                    26.9                                         19.4                                          3.7                                          Not reached                                    
 95% CI for Median Survivala                  (48.0,NR)                                      (6.6,NR)                                     (6.5,44.8)                                    (2.1,9.8)                                    (16.2,NR)                                      
 OS rate at 6 Months in % a                   85.5                                           66.7                                         81.8                                          36.4                                         92.6                                           
 OS rate at 12 Months in % a                  73.3                                           54.8                                         63.6                                          22.7                                         77.8                                           
 OS rate at 18 Months in % a                  70.6                                           52.8                                         50.0                                          22.7                                         70.4                                           
 OS rate at 24 Months in % a                  67.2                                           50.0                                         50.0                                          22.7                                         62.7                                           
 OS: Overall survival. 
 a From product-limit (Kaplan-Meier) method for censored data. 
 Subjects who received at least one dose of MK-3475 in KN158 with MSI-H tumours in cohort K with 6 months follow-up are 

included. 
 NR = Not reached. 
 (Database Cutoff Date: 15OCT2021). 

 

Figure: Kaplan-Meier Estimates of Overall Survival Based on RECIST1.1 per Central Radiology 
Assessment by Tumour Type (Baseline MSI-H) (MK3475 200mg Q3W) (ASaT Population for 
Efficacy Analysis) 

 

(Database Cutoff Date: 15OCT2021). 
 

Ancillary analyses 

MSI-H/dMMR tumour types not included in the indication:  

A summary of all cancer types MSI-H/dMMR included in the two pivotal studies KEYNOTE-164 and 
KEYNOTE-158 Cohort K is presented in the table below. MSI-H/dMMR CRC are included in KEYNOTE-164 
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(n=124). A total of 351 participants with 26 MSI-H/dMMR non-CRC tumour types were allocated to 
Cohort K of KEYNOTE-158.  

Table 46: Summary of Cancer Types Pooled Studies (KN158 and KN164) (MK3475 200mg 
Q3W) (ASaT Population for Efficacy Analysis) (tumour types included in the sought indication in 
Italics)  

 KN158 KN164  Total  
 n  (%) n  (%) n  (%) 

  Subjects in population                                                                               321                                            124                                            445                                           
 ADRENOCORTICAL                                                                                        7 (2.2)                                        0 (0.0)                                        7 (1.6)                                       
 ANAL                                                                                                  1 (0.3)                                        0 (0.0)                                        1 (0.2)                                       
 BRAIN                                                                                                 17 (5.3)                                       0 (0.0)                                        17 (3.8)                                      
 BREAST                                                                                                11 (3.4)                                       0 (0.0)                                        11 (2.5)                                      
 CERVICAL                                                                                              8 (2.5)                                        0 (0.0)                                        8 (1.8)                                       
 CHOLANGIOCARCINOMA                                                                                    22 (6.9)                                       0 (0.0)                                        22 (4.9)                                      
 COLORECTAL                                                                                            0 (0.0)                                        124 (100.0)                                    124 (27.9)                                    
 ENDOMETRIAL                                                                                           68 (21.2)                                      0 (0.0)                                        68 (15.3)                                     
 GASTRIC                                                                                               42 (13.1)                                      0 (0.0)                                        42 (9.4)                                      
 HNSCC                                                                                                 1 (0.3)                                        0 (0.0)                                        1 (0.2)                                       
 MESOTHELIOMA                                                                                          6 (1.9)                                        0 (0.0)                                        6 (1.3)                                       
 NASOPHARYNGEAL                                                                                        1 (0.3)                                        0 (0.0)                                        1 (0.2)                                       
 NEUROENDOCRINE                                                                                        12 (3.7)                                       0 (0.0)                                        12 (2.7)                                      
 OVARIAN                                                                                               24 (7.5)                                       0 (0.0)                                        24 (5.4)                                      
 Other                                                                                                 3 (0.9)                                        0 (0.0)                                        3 (0.7)                                       
 PANCREATIC                                                                                            22 (6.9)                                       0 (0.0)                                        22 (4.9)                                      
 PROSTATE                                                                                              8 (2.5)                                        0 (0.0)                                        8 (1.8)                                       
 RENAL                                                                                                 4 (1.2)                                        0 (0.0)                                        4 (0.9)                                       
 RETROPERITONEAL                                                                                       1 (0.3)                                        0 (0.0)                                        1 (0.2)                                       
 SALIVARY                                                                                              4 (1.2)                                        0 (0.0)                                        4 (0.9)                                       
 SARCOMA                                                                                               14 (4.4)                                       0 (0.0)                                        14 (3.1)                                      
 SCLC                                                                                                  6 (1.9)                                        0 (0.0)                                        6 (1.3)                                       
 SMALL INTESTINE                                                                                       25 (7.8)                                       0 (0.0)                                        25 (5.6)                                      
 TESTICULAR                                                                                            1 (0.3)                                        0 (0.0)                                        1 (0.2)                                       
 THYROID                                                                                               6 (1.9)                                        0 (0.0)                                        6 (1.3)                                       
 UROTHELIAL                                                                                            6 (1.9)                                        0 (0.0)                                        6 (1.3)                                       
 VAGINAL                                                                                               1 (0.3)                                        0 (0.0)                                        1 (0.2)                                       
 Subjects who received at least one dose of MK-3475 in KN158 with MSI-H tumours in cohort K with 6 months 

follow-up and KN164 are included. 
 The 'Other' tumour type includes 1 each of appendiceal adenocarcinoma, hepatocellular carcinoma, and carcinoma 

of unknown origin. 
 KN164 Database Cutoff Date: 09-SEP-2019 
 KN158 Database Cutoff Date: 05-OCT-2020 

 

A total of 321 participants of KEYNOTE-158 Cohort K were included in the ASaT population for efficacy 
analysis, i.e. received at least 1 treatment dose and had a follow-up of at least 6 months at the data cut-
off.  For this population, ORR and DOR results by tumour type are shown in the tables below.  
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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 47: Summary of Efficacy for trials KEYNOTE-164 and KEYNOTE-158 – CRC, gastric, small 
intestine, endometrial, biliary and pancreatic MSI-H/dMMR population  

Title: Integrated efficacy analysis of unresectable or metastatic MSI-H/dMMR solid tumours treated 
with pembrolizumab monotherapy  
Study identifier P164V04MK3475 (IND: 123482, EudraCT: 2015-001852-32) 

P158V09MK3475 (IND: 127548, EudraCT: 2015-002067-41) 

Design KEYNOTE-164: open-label, single-arm, multicenter, multicohort, Phase 2 study 
of pembrolizumab in previously treated participants with locally advanced 
unresectable or metastatic (Stage IV) MSI-H CRC. 

KEYNOTE-158: open-label, single-arm, multicenter, multicohort, Phase 2 study 
of pembrolizumab in previously treated participants with advanced solid 
tumours evaluated for predictive biomarkers. Cohort K was initiated to enroll 
any participant with an advanced solid tumour that was MSI-H (except CRC) 
Duration of main phase: 

Duration of Run-in phase: 

Duration of Extension phase: 

Up to 2 years 

NA 

NA 

Hypothesis 

Exploratory: single arm trials 

KEYNOTE-164 (Cohort A): ORR based on RECIST 1.1 assessed by IRC in 
participants with locally advanced unresectable or metastatic dMMR or MSI-H 
CRC is >15; no hypothesis for Cohort B 

KEYNOTE-158: No hypothesis  

Treatments groups 

 

Pembrolizumab 200 mg IV Q3W up to 35 cycles 

N=445 subjects treated 

 KEYNOTE-164: n=124 

 KEYNOTE-158 (Cohort K): n=351  

Endpoints and 
definitions 

 

Primary 
endpoint 

 

ORR 

 

ORR per RECIST 1.1 as assessed by IRC is 
defined as the proportion of participants in the 
analysis population who have a CR or PR. 

Secondary 
Endpoints 

 

DOR DOR per RECIST 1.1 as assessed by IRC is 
defined as the time from first documented 
evidence of CR or PR until disease progression 
or death due to any cause (whichever occurs 
first). 

PFS PFS per RECIST 1.1 as assessed by IRC is 
defined as the time from the first day of study 
treatment to the first documented disease 
progression or death due to any cause 
(whichever occurs first). 

 OS OS is defined as the time from the first day of 
study treatment to death due to any cause. 

Database lock 
 
 
 
 
 
 
 

 

Updated data cut-off date: 15-OCT-2021 for KN158 and 19-FEB-2021 for 
KN164 

 

 
Results and Analysis 

Analysis description Primary Analysis 
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Analysis population and 
time point description 

For KEYNOTE-164, the ASaT population served as the primary population for 
the analysis. For KEYNOTE-158, the primary population for the analysis of 
efficacy was based on the ASaT population consisting of all participants with a 
minimum of 6 months follow-up, which also served as the analysis population 
for the MSI-H cancer pooled dataset. 

 

Descriptive statistics 
and estimate variability 

Number of subjects with CRC 
(cohort A+B) 

124 

Primary  
ORR % 

(95% CI) 

42 (33.9) 

(25.6, 42.9) 
Secondary  

DOR (number of responders) 42 

Median, months (range) Not reached (4.4 - 58.5+) 

PFS median, months 

(95% CI) 

4.0 

(2.1, 7.4) 

PFS rate, % at 12 Months 37.5 

PFS rate, % at 24 Months 33.8 

OS median, months 

(95% CI) 

36.1 

(24.0, NR) 
OS rate, % at 12 Months 74.2 
OS rate, % at 24 Months 59.1 

Descriptive statistics 
and estimate variability 

Number of subjects with 
endometrial cancer 

83 

Primary  

ORR % 

(95% CI) 

42 (50.6)                 

(39.4, 61.8) 
Secondary 

DOR (number of responders) 42 

Median, months (range) NR (2.9 - 60.4+) 

PFS median, months 

(95% CI) 

13.1 (4.9, 25.7) 

PFS rate, % at 24 Months 39 

OS median, months 

(95% CI) 

 NR (48.0, NR) 

OS rate, % at 24 Months 67.2 

Descriptive statistics 
and estimate variability 

Number of subjects with gastric 
cancer 

51 

 Primary 

ORR % 

(95% CI) 

19 (37.3)   

(24.1, 51.9) 
Secondary 

DOR (number of responders) 19 
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Median, months (range) NR (6.2 – 63.0 +) 

PFS median, months 

(95% CI) 

4.1  

(2.1, 24.6) 

PFS rate, % at 24 Months 38.5 

OS median, months 

(95% CI) 

26.9  

(6.6, NR) 

OS rate, % at 24 Months 50.0 

Descriptive statistics 
and estimate variability 

Number of subjects with small 
intestine cancer 

27 

Primary 

ORR % 

(95% CI) 

15 (55.6)  

(35.3, 74.5) 

Secondary 

DOR (number of responders) 15 

Median, months (range) NR (3.7+ - 57.3+) 

PFS median, months 

(95% CI) 

23.4  

(4.3, NR) 

PFS rate, % at 24 Months 49.8 

OS median, months 

(95% CI) 

NR  

(16.2, NR) 

OS rate, % at 24 Months 62.7 

Descriptive statistics 
and estimate variability 

Number of subjects with biliary 
cancer 

22 

Primary 

ORR % 

(95% CI) 

9 (40.9) 

 (20.7, 63.6) 
Secondary 

DOR (number of responders) 9  

Median, months (range) 30.6 (6.2 - 46.0+) 

PFS median, months 

(95% CI) 

4.2  

(2.1, 24.9) 

PFS rate, % at 24 Months 31.8 

OS median, months 

(95% CI) 

19.4  

(6.5, 44.8) 

OS rate, % at 24 Months 50.0 

Descriptive statistics 
and estimate variability 

Number of subjects with 
pancreatic cancer 

22 

Primary 

ORR % 

(95% CI) 

4 (18.2) 

(5.2, 40.3) 
Secondary 

DOR (number of responders) 4 
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Median, months (range) NR (8.1 - 24.3+) 

PFS median, months 

(95% CI) 

2.1 

(1.9, 3.4) 

PFS rate, % at 24 Months 10.4 

OS median, months 

(95% CI) 

3.7 

(2.1, 9.8) 
OS rate, % at 24 Months 22.7 

 

Analysis performed across trials (pooled analyses and meta-analysis) 

MSI-H/dMMR pooled data:  

In the below table, data for the overall population with all MSI-H/dMMR tumour types (i.e. not limited to 
the tumour types included in the sought indication) analysed in clinical trials are presented. Data are 
shown for two populations:  

• MSI-H data pooled (n=445): Subjects who received at least one dose of pembrolizumab in KEYNOTE-
158 with MSI-H tumours (non-CRC) in Cohort K with 6 months follow-up (n=321), and KEYNOTE-164 
(CRC, n=124). 

• KEYNOTE-158 Cohort K (n=321): Subjects who received at least one dose of pembrolizumab in 
KEYNOTE-158 with MSI-H tumours (non-CRC) in Cohort K with 6 months follow-up. 

 MSI-H Pooled 
Dataset (N=445) 

KEYNOTE-158 
Cohort K (n=321) 

ORR, % 
(95% CI) 

141 (31.7) 
(27.4, 36.2) 

99 (30.8) 
(25.8, 36.2) 

CR % 
(95% CI) 

38 (8.5)        
(6.1, 11.5) 

27 (8.4%) 
(5.6, 12) 

DCR, % 
(95% CI) 

227 (51.0) 
(46.3, 55.7) 

N/A 

Number of responders 141 99 
Median DOR, months  

(range)  
NR 

(2.1+ - 51.1+) 
47.5 

(2.1+ - 51.1+) 
Median PFS, months  
(95% CI) 

3.7 
(2.3, 4.2) 

3.5 
(2.3, 4.2) 

PFS rate, % at 12 Months  34.9 33.9 
PFS rate, % at 24 Months  29.3 27.4 
Median OS, months  
(95% CI) 

23.8 
(19.4, 31.4) 

20.1 
(14.1, 27.1) 

OS rate, % at 12 Months  63.0 58.6 
OS rate, % at 24 Months  49.5 45.7 

N/A: not available 

Clinical studies in special populations 

No clinical trials in special populations have been performed.  

The MAH presented efficacy results by age categories for pooled studies (KEYNOTE-158 and KEYNOTE-
164) which are showed below:  
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Endpoint Age Category N Number of Objective Responses 
(ORR) 

ORR (%) (95% CI)† (ORR) or 

   (Pembrolizumab) or Number of Events (OS and Median (Month) (95% CI)‡  
     PFS) for Pembrolizumab (%) (OS and PFS) for 

Pembrolizumab 
 ORR <65 years       285                       84 (29.5)                 29.5 (24.24, 35.14)       
     65-74 years     103                       38 (36.9)                 36.9 (27.59, 46.97)       
     75-84 years     54                        17 (31.5)                 31.5 (19.52, 45.55)       
     >=85 years      3                         2 (66.7)                  66.7 (9.43, 99.16)        
 PFS <65 years       285                       203 (71.2)                3.4 (2.23, 4.17)          
     65-74 years     103                       69 (67.0)                 4.1 (2.10, 13.11)         
     75-84 years     54                        41 (75.9)                 4.8 (2.10, 9.92)          
     >=85 years      3                         1 (33.3)                  (3.06)               
 OS  <65 years       285                       155 (54.4)                24.0 (19.15, 31.94)       
     65-74 years     103                       52 (50.5)                 31.5 (16.82)           
     75-84 years     54                        35 (64.8)                 12.8 (9.69, 27.47)        
     >=85 years      3                         1 (33.3)                  (5.26)               
 Subjects who received at least one dose of MK-3475 in KN158 with MSI-H tumours in cohort K with 6 months follow-up and 

KN164 are included. 
 † Based on binomial exact confidence interval method. 
 ‡ From product-limit (Kaplan-Meier) method for censored data. 
 KN164 Database Cutoff Date: 09-SEP-2019 
 KN158 Database Cutoff Date: 05-OCT-2020 
 

Supportive study(ies) 

None presented 

2.4.3.  Discussion on clinical efficacy 

The MAH applied for an extension of indication for Keytruda as monotherapy for the treatment of 
unresectable or metastatic microsatellite instability-high (MSI-H) or mismatch repair deficiency (dMMR) 
CRC, endometrial, gastric, small intestine, biliary, or pancreatic cancer in adults who have received prior 
therapy. 

The MAH explained that the six tumour types with MSI-H/dMMR included in the sought indication have 
been chosen based on a combination of factors including: 

1) unmet need 

2) MSI-H prevalence 

3) enrolled participant numbers 

4) antitumour activity observed with anti-PD-1 immunotherapy 

Design and conduct of clinical studies 

The pivotal trials supporting the indication are two single arm studies: 
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- KEYNOTE-164: including 124 participants with previously-treated locally advanced unresectable or 
metastatic MSI-H/dMMR colorectal cancer (CRC) treated in 2L (cohort B, n=63) or 3L+ (cohort A, 
n=61); 

- KEYNOTE-158 (cohort K): including a total of 351 patients with 26 MSI-H/dMMR non-CRC tumour 
types that was incurable and for which prior standard first-line treatment had failed; of those, tumour 
types included in the indication are endometrial (n=68), gastric (n=42), small intestine (n= 25), 
biliary (n=22), and pancreas (n=22).  

To be eligible for the above studies, patients should have been ≥18 years of age, ECOG PS 0-1, and with 
radiologically measurable disease by RECIST 1.1. Patients with known active CNS metastases and/or 
carcinomatous meningitis were excluded.  

Enrolment in both studies was based on MSI-H/dMMR testing performed locally. Most patients were 
tested by IHC (71%), followed by PCR (33.3%) and other testing, e.g. NGS (5.6%). 30 out of 124 
patients with CRC were tested by both IHC and PCR methods locally, there were 4 discordant results 
(87% of concordance), which the MAH attribute to the different biology assessed by the two methods and 
the test taking place locally. The responses of those 4 subjects were not provided. It is understood that 
144 tumour samples were retested centrally with an IHC assay (VENTANA MMR RxDx panel). For 95 
participants (out of a total of 283) the positive percent agreement (78/95) was 82.1% (95% CI: 73.2, 
88.5). Of 17 patients found to be negative by central testing, 3/17 responded (18%). It is difficult to 
interpret those data due to small number of subjects.  

Of note, PD-L1 testing was not required, as a result for each tumour types only 20-30% of tumours have 
known PD-L1 status, thus preventing any meaningful analysis on the relation between PD-L1 expression 
and pembrolizumab activity in MSI-H tumours.  

Per inclusion criteria, all patients should have received prior treatment in the advanced setting: in 
KEYNOTE-158 patients should have been affected by incurable tumour for which prior standard first-line 
treatment had failed. For KEYNOTE-164, previous treatment with at least 2 lines of fluoropyrimidine, 
oxaliplatin, and irinotecan in Cohort A, and at least 1 line of systemic fluoropyrimidine + oxaliplatin or 
fluoropyrimidine + irinotecan ± anti-VEGF/EGFR mAb in Cohort B were required.  

All patients received pembrolizumab 200 mg Q3W IV for up to a maximum of 35 cycles (approximately 2 
years) until radiologic disease progression or any discontinuation criteria were met. Retreatment after PD 
was possible in specific situations. Overall, 9 patients with CRC and 4 patients with endometrial cancer 
were retreated, with 2 subjects with CRC experienced PR, 9 SD and 2 PD (one for CRC and one for 
endometrial). The available data are too limited for inclusion of information in the SmPC. Radiological 
assessment occurred every 9 weeks for the first year, then every 12 weeks in both studies.  

Both studies had Overall Response Rate (ORR) as primary endpoint, according to independent radiology 
review per RECIST 1.1. Duration of Response (DOR) was one of the secondary endpoint. ORR is 
acceptable to evaluate activity of a drug in the context of single arm studies, in addition to DOR. PFS and 
OS were also among secondary endpoints, although the single arm design in general hampers the 
assessment of time-related endpoints, given also the low number of patients in several tumour type 
cohort.  

KEYNOTE-164 Cohort A (CRC 3L+) was the only cohort with prespecified statistical hypotheses: indeed, 
with a sample size of 60 subjects, the study had 93% power to show an ORR>15% with a one-sided type 
I error rate of 2.5%. This was based on an historical response rate <5% in the CORRECT study 
(regorafenib vs placebo). On the contrary, there were no hypotheses for Cohort B, as well as no 
multiplicity adjustment for multiple cohorts (Cohort A and Cohort B), which further underlines the 
explorative nature of this trial. 



 
 

  
Assessment report  
EMA/224161/2022 Page 89/90 

There was also no pre-specified hypothesis for study KEYNOTE-158. As discussed in the Scientific Advice 
in 2015 (EMEA/H/SAH/039/3/2015/II), KEYNOTE-158 study used an adaptive approach which was not 
rejected in principle. It was however noted that “it poses some challenges with regard to the registration 
strategy. Whilst the exploratory nature of the trial at inception is well understood, it is likely to be 
necessary, at some point, to more closely define the hypothesis that is subject to ‘confirmatory ‘test’, i.e. 
that at some point before full recruitment a decision to draw inferences based on histology-selected / 
histology-unselected / biomarker-selected / biomarker-unselected populations should be taken and 
‘confirmed’ prospectively as the study continues”. The increased sample size of Cohort K from 100 to 350 
patients is understood as a request from FDA after accelerated approval of pembrolizumab in MSI-
H/dMMR tumours, with subsequent enrolment capped at approximately 20 subjects with any single 
specific tumour type. Multiple interim looks paired with no preplanned fixed sample size might have led to 
bias in estimates and might have affected the coverage probability of interval estimates. In addition, the 
study was not adjusted for the analysis of multiple cohorts as well as for the analysis of the different 
subgroups defined by histology within Cohort K. There was no hypothesis prespecified as well as no 
formal sample size calculation performed. As a result, KEYNOTE-158 appears mainly as an exploratory 
study, with no confirmation of results in an independent prospectively analysed data set differently to 
what advised by CHMP at the time of the SA. Furthermore, the lack of multiplicity adjustment due to 
multiple interim looks (according to the CSR eleven for Cohort K), multiple cohorts (Cohort A-L) as well as 
multiple subgroups within Cohort K defined by the five tumour types underline the exploratory nature of 
the trial. The data driven post-hoc choice of the five tumour types has the high potential to lead to bias. 
Moreover, capping of recruitment appears to be based on the need to have sufficient diversity of tissue of 
origin to assess homogeneity of response (in relation to the histology-independent approval in US), rather 
than on the relative frequency of the target molecular entity across histologies.  

The ASaT population, i.e. all patients receiving at least one dose of treatment, served as the primary 
population for the analysis of the two trials. All patients have been observed for a minimum of 6 months 
follow-up.  

Progressive disease was the main reason for pembrolizumab discontinuation in all tumour types analysed. 
Discontinuation due to adverse events ranges from 5.1% in endometrial cancer to 22.7% in pancreatic 
cancer. At the data cut-off date for KEYNOTE-158 (5-Oct-2020), treatment was still ongoing in about 
25% of subjects with endometrial, gastric and small intestine cancer. Only one CRC patient was still on 
treatment at the data cut-off date for KEYNOTE-164 (9-Sep-2019).   

No concern is raised regarding the impact of protocol deviations on study results. 

Efficacy data and additional analyses 

Efficacy results are summarized by tumour type for which indication is sought.  

CRC 

Of the total 124 patients with CRC, the majority of participants in the pooled KEYNOTE-164 group were 
male (55.6%), white (67.7%), with a median age of 55.5 years. Patients were younger than in KEYNOTE-
177 (median age 63 years), the study leading to approval of pembrolizumab monotherapy in MSI-H CRC 
in 1st line, which is not clearly explicable. Most participants had an ECOG PS of 1 (58.9%) and received at 
least 1 (24.2%), 2 (38.7%) or 3 (17.7%) lines of prior treatment for recurrent or metastatic disease. 
Approximately 12% were BRAF mutant, and 37% KRAS/NRAS mutant.  

Median FU was 36.1 months (range: 0.1 to 47.8 months).  

ORR was 33.9% (95% CI: 25.6, 42.9), with 11 CR (8.9%). ORR was similar in both Cohorts A and B 
regardless number of prior lines of therapy. Median DOR was not reached (range: 3.9+ to 41.2+ 
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months), with 95% of subjects with response ≥12 months. Based on the data provided, patients 
achieving confirmed tumour response are usually long responders, and responses can last several months 
after the administration of the last dose of pembrolizumab as shown in the swimmer plots. Median TTR 
was 4.1 months.  

Median PFS was 4.0 months (95% CI: 2.1, 7.4), and median OS was 36.1 months (95% CI: 24.0, NR).  

The MAH has provided updated efficacy data for CRC. As compared to the initial dataset, there are no 
additional patients, but 2 more years of follow-up have been provided. Updated results confirmed 
sustained and durable responses in responding patients, with median DOR still not reached in either 
cohort. Within the limits of time-related endpoints assessment in single arm trial, a plateau in PFS and OS 
curves seem evident. 

Based on literature data, patients with MSI-H/dMMR mCRC have a poorer prognosis and a trend toward 
worse survival outcome compared to microsatellite stable mCRC was seen according to most literature 
data (see introduction). To contextualize the results for pembrolizumab in MSI-H mCRC, the MAH has 
provided a systematic literature review/meta-analysis including a total of 22 randomized clinical trials of 
≥2L chemotherapy- and targeted therapies, although the data are available only for an unselected 
population regardless MSI status. The ORR point estimates of chemotherapy/targeted therapies analysed 
ranged from 0.9% to 47.7%. By indirect comparison of KEYNOTE-164 results with SLR/meta-analysis 
results provided by the MAH (table 23), an encouraging ORR for pembrolizumab is seen, which appear 
overall consistent with the ORR results of other immunotherapies in the same setting. While median PFS 
does appear shorter than with chemotherapy, a relevant median OS and in particular OS rate at 24 
months are observed. Median DOR for pembrolizumab is still not reached, as compared to median DOR 
ranging from 4.8 months to 15.2 months in the subset of clinical trials for which such information was 
available. When interpreting the data, the limits related to the meta-analysis, the indirect comparison and 
the single arm trial data for pembrolizumab should be considered. The MAH mentioned the results of 
study KEYNOTE-177 comparing pembrolizumab to combination chemotherapy in 1L for MSI-H mCRC, 
leading to approval in the EU of pembrolizumab in the 1L setting (EPAR Keytruda II-91). To date, the 
results of KEYNOTE-177 study are the only available controlled data for immunotherapy specifically in the 
MSI-H subset of mCRC. The demonstration of benefit for pembrolizumab over chemotherapy shown in a 
randomized controlled setting in 1L (and an indication already granted to pembrolizumab in 1L) are 
considered supportive for the use of pembrolizumab in MSI-H mCRC also in later line. Based on the 
overall evidence provided, an indication can be granted for pembrolizumab for 2L+ treatment of MSI-H 
mCRC patients. 

Endometrial cancer 

The MAH presented the results of 68 patients with advanced endometrial MSI-H/dMMR cancer who 
received pembrolizumab in KEYNOTE-158 study and had at least 6 months of follow-up. Median age was 
64 years. At the time of study entry, all participants had metastatic or unresectable disease, more than 
50% had a baseline ECOG Performance Status of 1, and the majority have received at least 2 prior lines 
of therapy.  

Median FU was 16.6 months (range: 1.5 to 51.7 months). 

ORR was 48.5% (95% CI: 36.2, 61.0), with 10 CRs (14.7%). Among the 6 tumour types selected for the 
indication, ORR was the highest in endometrial cancer. Median DOR was not reached (range: 2.9 to 
47.1+ months), with 17/33 patients with ongoing response at the data cut-off date, and 86% of subjects 
with response ≥12 months. Median TTR was 2.1 months.  

Median PFS was 13.1 months (95% CI: 4.9, 34.4), while median OS was not reached at the data cut-off 
date (95% CI: 32.4, NR).  
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In the updated dataset, the MAH has provided data for a total of 83 MSI-H endometrial cancer patients 
all followed for at least 6 months. The results of the updated analyses were consistent with the initial 
data, showing an ORR of 50.6% (95%CI 39.4, 61.8), including 15.7% of complete responses. Median 
DOR was not reached (range, 2.9 to 60.4+ months). 

There is no definitive evidence of a significant association between MMR status and detrimental survival in 
advanced endometrial cancer.  

To better contextualize the results, the MAH has conducted a SLR/meta-analysis identifying 23 clinical 
trials which included an unselected endometrial cancer population treated with ≥2L chemotherapy. ORR 
estimates ranged from 0% to 57.1%. DOR was available from few studies only (from 2.7 months of 
pegylated liposomal doxorubicin to 10.9 months for oxaliplatin). Within the limits of SLR/meta-analysis 
and of an indirect comparison, a trend toward better outcome for pembrolizumab in an MSI-H population 
as compared to chemotherapy in a population regardless of MSI-H status is suggested.  

The outcome of standard treatment in endometrial cancer was discussed in the same setting for a dMMR 
population in the context of the recent approval of pembrolizumab+lenvatinib in (EPAR Keytruda II/105). 
The results of the chemotherapy control treatment in the dMMR subgroup lies within the range of results 
shown in the meta-analysis, providing additional support. Results of clinical trials and observational 
studies of ≥2L immunotherapy (monotherapy) in MSI H/dMMR endometrial cancer overall showing ORR 
consistent with pembrolizumab results (see introduction). To conclude, an indication for pembrolizumab in 
MSI-H/dMMR previously treated endometrial cancer is considered acceptable. 

Within the procedure II/105 leading to the approval of pembrolizumab+lenvatinib in pretreated 
endometrial cancer, the CHMP concluded that, within all the limits of indirect comparison and data from 
SAT, “both the point estimates and the confidence intervals of all efficacy endpoints do not suggest any 
relevant difference in activity of the combination (pembrolizumab + lenvatinib) as compared to 
pembrolizumab alone in dMMR pretreated EC.” Given that both options (pembrolizumab monotherapy and 
the combination pembrolizumab + lenvatinib) are approved in the EU for dMMR EC, physicians should 
consider the benefit/risk balance of the available treatment options (pembrolizumab monotherapy or 
pembrolizumab in combination with lenvatinib) before initiating treatment in patients with advanced or 
recurrent MSI-H or dMMR endometrial carcinoma (see section 4.4 of the SmPC).  

Gastric cancer 

Efficacy data in MSI-H/dMMR gastric cancer are coming from 42 subjects enrolled in KEYNOTE-158, with 
a median age of 67 years and ECOG performance status 1 in 57% of subjects. About 30% of patients 
were from Asia, which is understood based on the epidemiology of this disease. 55% of subjects were 
treated with 1 line of prior therapy.  

Median FU was 9.9 months (range: 1.1 to 54.5 months).  

ORR was 31.0% (95% CI: 17.6, 47.1), with 9 patients achieving CR (21.4%). Median DOR was not 
reached (range: 6.3 to 51.1+ months). 

Median PFS was 3.2 months (95% CI: 2.1, 12.9), and median OS was 11.0 months (95% CI: 5.8, 31.5).  

In the updated dataset from KEYNOTE-158, the MAH has provided additional 9 patients in the gastric 
cancer cohort (from 42 to 51). Updated ORR is 37.3% (95%CI 24.1, 51.9) with 19/51 patients 
responding (7 CR, i.e. 13.7%), which is consistent with data previously provided.   

The MAH underlined that gastric cancer is neither a rare cancer, nor is microsatellite instability a rare 
subset. The evidence supporting the prognostic value of MSI status in the advanced gastric cancer setting 
are limited to date (see introduction).   
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A SLR/meta-analysis was provided, in which a total of 42 clinical studies (50 arms) were included of ≥2L 
chemo- and targeted therapies in an unselected population. ORR estimated ranged from 0% to 51.4%. 
with the exception of 3 arms showing an ORR>40%, most of the arms have an ORR estimate <30%. 
Overall short PFS and OS was observed, with median OS <1 year. 

During the procedure, the MAH presented additional 23 patients with MSI-H/dMMR gastric cancer after 
prior treatment retrieved across pembrolizumab clinical programme (KEYNOTE-016, n=5 patients, ORR 
60%, DOR not reported; KEYNOTE-059, n=7 patients, ORR 57.1%, DOR NR; KEYNOTE-061, n=11 
patients, ORR 54.5%, vs 20% in 10 patients receiving paclitaxel). The small number of patients extracted 
from different studies is a limit of the data.  

The ORR obtained with pembrolizumab in gastric cancer does not appear outstanding, although seems to 
compare favourably with most of the chemotherapy options included in the meta-analysis. As observed 
repeatedly, the benefit of pembrolizumab mostly lies on durability of response (median DOR NR, tails in 
the OS and PFS curves). The MAH will submit additional data on gastric cancer post-approval as an Annex 
II condition. 

Small intestine 

The MAH presented efficacy data for 26 subjects with MSI-H small intestine cancer. Most were male with 
median age 59 years and 58% ECOG PS 0. All patients had adenocarcinoma. 54% of patients received 
one prior line of therapy, and 23% two lines, although two participants did not receive prior therapy. 

Median FU was 18.3 months (range: 4.2 to 55.4 months). 

ORR was 48% (95% CI: 27.8, 68.7), with 4 patients achieving CR (16%). Median DOR was not reached 
(range: 2.1+ to 41.8+ months). ORR achieved with pembrolizumab in the small intestine cohort is one of 
the highest reported among the 6 tumour types selected, and responses appear durable, although the 
large confidence interval for ORR should be noted.  

Median PFS was 23.4 months (95% CI: 4.3, NR), and median OS was not reached as per data cutoff date 
(95% CI: 16.2, NR).  

As compared to the initial submission, additional 2 evaluable patients were included in the updated MSI-H 
small intestine cancer cohort treated with pembrolizumab (n=27). In the updated dataset, two additional 
patients had an objective response and one patient who previously had SD also achieved PR, for an 
updated ORR of 55.6%, 95%CI 35.3, 74.5 (15/27 patients with CR or PR). Median DOR is still not 
reached with 7 out of 12 responding patients still with ongoing response after 36 months. The MAH 
retrieved n=5 additional patients from KEYNOTE-016 study, where an ORR of 80% was observed, but 
DOR was not available.  

Almost all available literature evidence about the prognostic value of MSI-H status in small bowel cancer 
(all about adenocarcinoma) refers to resected disease, while very few cases of MSI-H metastatic disease 
are reported. Based on the available evidence, no conclusion can therefore be drawn on the prognostic 
value of MSI status in small intestine cancer in an advanced setting. It is acknowledged that historical 
data and existing treatments are limited in this disease. 

In an apparently very rare disease setting, within the limits of the data provided and the lack of reliable 
prognostic information, an indication for pembrolizumab in MSI-H small intestine cancer is considered 
justified based on the results in the updated cohort and the comparison with historical data and 
intrapatient comparison. The MAH will submit additional data on small intestine cancer post-approval as 
an Annex II condition. 
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Biliary  

Overall, efficacy data on 22 patients with biliary cancer have been presented. Most patients were male, 
with median age of 60.5 years, half had ECOG PS 1. Four patients had no distant metastases. Half of the 
patients received 1 prior line of treatment, and 27% a second line. Two participants did not receive prior 
systemic treatment.  

Median FU was 19.4 months (range: 1.1 to 48.5 months). 

ORR was 40.9% (95% CI: 20.7, 63.6), with 3 CR (13.6%). Median TTR was 2.4 months (range: 1.9 to 
4.2 months) and median DOR was 30.6 months (range: 6.2 to 40.5+ months). Median PFS was 4.2 
months (95% CI: 2.1, 24.9) and median OS was 19.4 months (95% CI: 6.5, NR).  

No additional MSI-H patients have been provided with the updated data. ORR and DOR were unchanged 
after one additional year of observation, with one additional patient experienced a PFS and OS event. 

The MAH retrieved 4 additional patients from KEYNOTE-016 study. Of those 4 patients, 1 responded (ORR 
25%).   

Regarding the prognostic value of MSI-H in biliary cancer, it is agreed that there is limited evidence in 
literature to conclude on the prognostic role of MSI status in this disease. For contextualization, the result 
of the SLR/meta-analysis performed by the MAH reported ORR to chemotherapy treatment in an 
unselected biliary cancer population 2L+ ranging from 0 to 30%. Historical DOR is not comparable as only 
one study did report it. Survival estimates are low for historical control, for a median OS around 6 
months.   

The most relevant limitation of pembrolizumab data in MSI biliary tract cancer is the small sample size 
(n=22). The ORR achieved seems however acceptable as compared to historical data, and in particular 
the durability of response that can be achieved, leading to a tail in PFS and OS curves. The exploratory 
intrapatient comparison TTP/PFS did not show relevant differences in median TTP/PFS but seem to 
support some long-term benefit. The MAH will submit additional data on biliary cancer post-approval as 
an Annex II condition.  

The Annex II condition is submitted according to the Commission delegated (EU) No 357/2014, c 
(uncertainties with respect to the efficacy of a medicinal product in certain sub-populations that could not 
be resolved prior to marketing authorisation and require further clinical evidence).  

Pancreatic  

A total of 22 subjects with pancreatic MSI-H/dMMR have been presented. Patients were mostly male 
(59%) with a median age of 61.5 years, and about 60% had ECOG PS 0. Approximately 30% of patients 
have received 1 and 2 prior lines of treatment, and 23% 3 prior lines.  

Median FU was 3.7 months (range: 0.4 to 55.6 months). 

ORR was 18.2% (95% CI: 5.2, 40.3). Of the 4 responding patients, 1 achieved CR (4.5%). In the ORR 
analysis there were 7 not evaluable patients out of 22 patients, and at least 5 progressed before the first 
assessment at 9 weeks, which further raise doubts on the potential for pembrolizumab to control the 
disease. The large confidence interval of ORR is noted, and the lower bound of the CI (5.1%) is rather 
disappointing. Median TTR was 2.1 months (range: 1.9 to 2.1 months). Median DOR was not reached 
(range: 8.1 to 24.3+ months), however only 4 patients were evaluated for DOR, and it is difficult to draw 
conclusion. A more conservative DOR analysis reported a median DOR of 18 months. Median duration of 
treatment in the pancreatic cohort was 1.58 months, with only a median of 3 pembrolizumab 
administrations.  
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Median PFS was 2.1 months (95% CI: 1.9, 3.4), and median OS was 3.7 months (95% CI: 2.1, 9.8), 
which appears overall disappointing.  

No additional patients have been provided with the updated dataset.  

The MAH subsequently retrieved additional 8 patients with MSI-H/dMMR pancreatic cancer from an older 
phase II study KEYNOTE-016. All patients received at least one prior therapy and had evidence of 
progressive disease prior to enrolment. For those 8 subjects, the MAH reported an ORR of 62% (5 of 8 
patients responded, 2CRs and 3 PRs). They were treated with one of the highest dose used in the 
pembrolizumab clinical programme of 10 mg/kg Q2W, while patients in KN158 received the currently 
approved dosage of 200 mg Q3W. The MAH noted that, combining KEYNOTE-016 (n=8) and KEYNOTE-
158 (n=22) participants with pancreatic cancer, an “overall” ORR of 28.3% (95% CI 12.6, 46.7) is 
achieved. There were no pre-defined hypotheses for the pancreatic cancer subset of KN016, and pooling 
a limited number of studies with differing response rates is associated with many caveats. However, the 
data from KN016 appear very different from the “pivotal” KEYNOTE-158 delineating the weakness of the 
overall evidence from very few patients coming from a subgroup of a SAT.   

With regard to the prognostic value of MSI-H in pancreatic cancer, a more favourable prognosis was seen 
in pancreatic MSI-H cancer after surgical resection while evidence is too limited to date to conclude on the 
prognostic value of MSI-H status in the advanced setting which is the one discussed in this procedure 
(see introduction).  

The MAH has provided a systematic literature review and meta-analysis including 1775 patients with 
pancreatic cancer regardless of MSI status treated with chemotherapy as 2L+ from 18 clinical trials 
(controlled and single arm trials). Based on this analysis, pembrolizumab did not appear to provide any 
relevant advantage over chemotherapy in PFS and OS. The possibility to achieve durable responses in 
this disease with IO were supported by the MAH with reference to some case reports and retrospective or 
observational studies in literature. 

An intrapatient comparison of TTP on prior therapy vs PFS on pembrolizumab therapy (median 4.1 vs 2.1 
months) did not provide support for the indication.  

In conclusion, it is acknowledged that the activity of chemotherapy in this setting appears very limited, 
and that MSI-H/dMMR pancreatic cancer is a quite uncommon condition where an unmet need post prior 
therapy is agreed. However, while the possibility to have long responses is recognised, the likelihood of 
achieving a response with pembrolizumab in MSI-H disease appears very low and not predictable. It 
remains that the ORR estimate for pembrolizumab in pancreatic cancer (18.2%, 95%CI 5.2, 40.3) is 
lower than what is generally considered by the CHMP to indicate clinically relevant activity and it is based 
on a very limited number of patients (n=22). The data from KN016 are surprising and highlight the 
limitation of making conclusion from such a low number of subjects in an uncontrolled setting, with no 
confirmation planned. An indication in MSI-H pancreatic cancer is not agreed. The MAH therefore 
removed pancreatic cancer from the applied indication.  

Data in other tumour types/pooled data 

The MAH also presented all results for all the tumour histologies enrolled in KEYNOTE-158 Cohort K study 
but not included in the sought indication, as well as a pooled analysis of the overall population treated 
within both pivotal trials (n=445).   

In cohort K of KEYNOTE-158 study, 25 tumour types were included. Endometrial cancer is the most 
represented (n=79), followed by gastric (n=51), small intestine (n=26), ovarian (n=25), pancreas and 
cholangiocarcinoma (n=22 each). All other tumour types represented included less than 20 patients each, 
some of them with only one patient, which limits the interpretation of the results. Pembrolizumab 
generally did not show outstanding activity in terms of ORR in any of the tumours not selected for the 
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indication. Overall, there appears to be substantial heterogeneity of response depending on tumour type 
(including types for which an indication is not sought). However, duration of response is relevant, as 
median DOR was not reached in most of the cases. Median DOR was also not reached in the pooled 
analysis (range 2.1+ - 51.1+), underlying the long response in patients achieving an objective response, 
however a modest pooled ORR of 31.7% (95%CI 27.4, 36.2) was observed.  

2.4.4.  Conclusions on the clinical efficacy 

The MAH applied for an indication in 6 selected tumour types (CRC, endometrial, gastric, small intestine, 
biliary, pancreatic) with MSI-H/dMMR after prior treatment, based on the results of the single arm trials 
KEYNOTE-164 and KEYNOTE-158 Cohort K. Several limitations and uncertainties have been found in the 
dossier related to the overall exploratory nature of the data provided, with data coming from single arm 
trials and post-hoc selected subset of single arm trial, limited number of patients, no prespecified 
hypotheses, lack of multiplicity control and no confirmatory data sets. A major drawback of this 
application is that this is based on a hybrid strategy, where approval is sought for a selected subset of 
cancer types justified based on a histology-independent approach. However, the number of patients in 
some of the selected tumours are so few, that transfer of information between tumour types would seem 
to be required for regulatory conclusions. MSI-H is not a driver mutation, which complicates this 
conception. Furthermore, there appears to be substantial heterogeneity of response depending on tumour 
type (including types for which an indication is not sought). Thus, the MAH’s position that MSI-H can be 
viewed as a marker of pembrolizumab efficacy independent of the tissue of origin of the tumour, can be 
challenged. As a result of the uncertainty about the predictive value of MSI-H across tumour types, the 
B/R has been assessed separately by tumour type. The overall conclusion is that  

- an indication can be granted for pembrolizumab in MSI-H colon and endometrial cancer, for which larger 
evidence available, supported also by external data.  

- for gastric, small intestine and biliary MSI-H cancer, an indication can be acceptable for pembrolizumab 
based on the overall data provided in each tumour type, but due to the limited available evidence, the 
MAH has accepted to provide additional data post-approval (e.g. extended enrollment in single arm trial) 
to confirm the results in those 3 tumour types. 

- in pancreatic cancer, efficacy has not been established and an indication cannot be granted. The MAH 
therefore removed pancreatic cancer from the applied indication.  

 
The following measures are considered necessary to address issues related to efficacy: 
Annex II: “Post authorisation efficacy study (PAES): in order to further characterise the efficacy of 
Keytruda in patients with MSI-H/dMMR gastric, biliary and small intestine cancers, the MAH should submit 
the results including ORR data from Cohort K and L of study KEYNOTE-158, a Phase II study investigating 
pembrolizumab (MK-3475) in previously treated patients with advanced solid tumours.” 

2.5.  Clinical safety 

Introduction 

The safety profile of pembrolizumab (KEYTRUDA®, MK-3475) in the context of its intended use as 
monotherapy for the treatment of unresectable or metastatic MSI-H or dMMR solid tumours (CRC, 
endometrial, gastric, small intestine, biliary, or pancreatic cancer) in adults who have received prior 
therapy. 

The safety results for pembrolizumab are presented for the following 3 datasets: 
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• MSI-H Safety Dataset (N=475): comprised participants with MSI-H cancer who participated in 
KEYNOTE-158 Cohort K (351 participants, MSI-H population) and KEYNOTE 164 (124 participants [Cohort 
A: 61 participants; Cohort B: 63 participants] with MSI-H CRC). 

• Pembrolizumab Monotherapy Reference Safety Dataset (N=5884): The RSD contains safety data from 
participants who received pembrolizumab monotherapy in the following populations and studies: 
melanoma (n=2076) in KEYNOTE-001, KEYNOTE-002, KEYNOTE-006 and KEYNOTE-054; NSCLC 
(n=2022) in KEYNOTE-001, KEYNOTE-010, KEYNOTE-024 and KEYNOTE-042; HNSCC (n=909) in 
KEYNOTE- 012 (Cohorts B and B2), KEYNOTE-040, KEYNOTE-048 and KEYNOTE-055; HL (n=241) in 
KEYNOTE-013 (Cohort 3) and KEYNOTE-087; Bladder (n=636) in KEYNOTE-045 and KEYNOTE-052.This 
dataset represents the established safety profile for pembrolizumab. 

• Cumulative Running Pembrolizumab Monotherapy Safety Dataset (N=9090): comprised participants 
from the RSD and participants treated with pembrolizumab in KEYNOTE- 012 (Cohorts C and D), 
KEYNOTE-013 (Cohort 4A), KEYNOTE-017, KEYNOTE-028 (Cohorts A4, B4, and C1), KEYNOTE-057, 
KEYNOTE-059 (Cohorts 1 and 3), KEYNOTE-061, KEYNOTE-062, KEYNOTE-158 (Cohorts E, G, K, and 
TMB-H in cohorts A through J), KEYNOTE-164 (Cohorts A and B), KEYNOTE-170, KEYNOTE- 177, 
KEYNOTE-180, KEYNOTE-181, KEYNOTE 204, KEYNOTE-224, KEYNOTE- 427, and KEYNOTE-629. 

Table: Safety datasets

 

Patient exposure 

KEYNOTE-164 is completed. As of the data cutoff on 09-SEP-2019, 61 and 63 participants had received at 
least 1 dose of pembrolizumab in Cohorts A and B, respectively. No participants were still receiving 
pembrolizumab in Cohort A (41.0% of participants were ongoing in the study), and 1 participant (1.6%) 
was still receiving pembrolizumab in Cohort B (47.6% of participants were ongoing in the study). 

KEYNOTE-158 is ongoing. As of the data cutoff on 05-OCT-2020, 351 participants in the MSI-H population 
had received at least 1 dose of pembrolizumab, and 16.0% of participants were still receiving 
pembrolizumab (46.2% of participants were ongoing in the study). 
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Table 48: summary of drug exposure 

 

 
Table 49: drug exposure by duration (ASaT population) 
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Demographic and Other Characteristics of Study Population 
 
Table 50: subjects characteristics (ASaT population) 
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Adverse events 

AEs were coded using MedDRA version 23.1 and reported according to NCI CTCAE Version 4.0. 

Table 51: Adverse event summary (ASaT population) 

 

 

Table 52: Adverse event summary including multiple occurrences of events (ASaT population) 
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All common AEs 

Table 53: subjects with Adverse event (incidence >=10% in one or more treatment groups) by 
decreasing frequency of preferred term (ASaT population) 
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Drug-related AEs 

Table 54: subjects with drug-related adverse events (incidence >=5% in one or more 
treatment groups) by decreasing frequency of preferred term (ASaT population) 
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Grade 3 to 5 Adverse Events 

Table 55: subjects with grade 3-5 adverse events (incidence >=1% in one or more treatment 
groups) by decreasing frequency of preferred term (ASaT population) 
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Grade 3 to 5 Drug-related Adverse Events 

Table: subjects with grade 3-5 drug-related adverse events (incidence >=1% in one or more 
treatment groups) by decreasing frequency of preferred term (ASaT population) 
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Serious adverse event/deaths/other significant events 

All Serious Adverse Events 

Table 56: subjects with serious adverse events up to 90 days of last dose (incidence >=1% in 
one or more treatment groups) by decreasing frequency of preferred term (ASaT population) 
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Drug-related Serious Adverse Events 

Table 57: subjects with drug-related serious adverse events up to 90 days of last dose 
(incidence >=1% in one or more treatment groups) by decreasing frequency of preferred term 
(ASaT population) 

 

Deaths Due to Adverse Events 

The proportion of participants in the MSI-H Safety Dataset who experienced an AE leading to death was 
consistent with the RSD (4.6% vs 5.3%, respectively) [Table 2.7.4-msihcancer4:10]. 

The 22 AEs that led to death in the MSI-H Safety Dataset were: 

• Cardiac failure, pneumonia, and sepsis (2 participants for each AE) 

• Acute myeloid leukemia, aspiration, cardiopulmonary failure, euthanasia, gastric haemorrhage, general 
physical health deterioration, Guillain-Barre syndrome, malabsorption, myocarditis, respiratory tract 
infection, and septic shock (1 participant for each AE). Of those, myocarditis, pneumonia, and Guillain-
Barre syndrome were considered drug-related deaths by investigator.  

• Five participants died of an unknown cause (preferred term=death). 
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Laboratory findings 

The following laboratory parameters (all grades) occurred at an increased frequency (≥10% point 
difference) in the MSI-H Safety Dataset compared with the RSD: activated partial thromboplastin time 
increased (25.4% vs 13.4%), alkaline phosphatase increased (37.5% vs 27.2%), calcium decreased 
(35.2% vs 22.8%), calcium increased (28.7% vs 11.5%), glucose decreased (41.2% vs 10.0%), 
hemoglobin increased (31.2% vs 0.0%), potassium decreased (29.2% vs 12.7%) and sodium increased 
(24.5% vs 5.4%) [Table 5.3.5.3.3-msi-hcancer4:149]. Most lab abnormalities were Grade 1 or Grade 2. 

One participant met the predetermined protocol-specified laboratory criteria for potential DILI 
(aminotransaminase [alanine aminotransferase and aspartate aminotransferase] ≥3 ×  ULN, bilirubin ≥2 ×  
ULN, and alkaline phosphatase <2 ×  ULN) [Ref. 5.3.5.2: P158V09MK3475: Table 12-7]. Although 
laboratory criteria consistent with potential DILI were met, the participant had primary gastric cancer with 
extensive liver metastases and progressive disease was noted on imaging at the time these abnormal 
laboratory values were obtained. The site did not code the event as DILI and no association to study 
treatment was noted. The participant died 1 day after these assessments. 

Adverse Events of Special Interest 

AEOSI are immune-related events and infusion-related reactions known to be associated with 
pembrolizumab. 

Table 58: adverse event summary AEOSI (ASaT population) 
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Table 59: subjects with adverse events of special interest (AEOSI) (ASaT population) 
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Safety in special populations 

Intrinsic Factors 

Age 

Table 60: Adverse event summary by age category (<65, >=65 years) 
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Table 61: Adverse event summary by age category (<65, 65-74, 75-84 >=85 years) 
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Table 62: Adverse event summary with specific AEs by age category (<65, 65-74, 75-84 >=85 
years) 

 

Sex 

Table 63: Adverse event summary by gender category

 

 

  



 
 

  
Assessment report  
EMA/224161/2022 Page 113/114 

ECOG Status 

Table 64: Adverse event summary by ECOG status 

 

 

 

Extrinsic Factors 

Region 

Table 65: Adverse event summary by region (EU, ex-EU) 
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Safety related to drug-drug interactions and other interactions 

No safety data on interaction have been submitted.  

Discontinuation due to adverse events 

Adverse Events Leading to Treatment Discontinuation 

The proportion of participants who experienced AEs leading to pembrolizumab discontinuation in the MSI-
H Safety Dataset was consistent with the RSD (9.9% vs 13.4%, respectively). 

The most frequently reported (incidence ≥1%) AE leading to treatment discontinuation in the MSI-H 
Safety Dataset, pneumonitis, occurred in 5 participants (1.1%), which occurred with a similar frequency 
in the RSD (1.6%). Alanine aminotransferase increased and aspartate aminotransferase increased 
occurred in 3 participants (0.6%) each; Guillain-Barre syndrome, hepatitis, sepsis, and transaminases 
increased occurred in 2 participants each (0.4%); all other AEs leading to discontinuation occurred in 1 
participant. 

Drug-related Adverse Events Leading to Treatment Discontinuation 

The proportion of participants who experienced drug-related AEs leading to discontinuation of 
pembrolizumab in the MSI-H Safety Dataset was consistent with the RSD (5.7% vs 7.0%, respectively). 
The most frequently reported (incidence ≥1%) drug-related AE leading to discontinuation of 
pembrolizumab in the MSI-H Safety Dataset was pneumonitis (5 participants, 1.1%), which occurred with 
a similar frequency in the RSD (1.6%). Alanine aminotransferase increased and aspartate 
aminotransferase increased occurred in 3 participants (0.6%) each; Guillain-Barre syndrome, hepatitis, 
and transaminases increased occurred in 2 participants each (0.4%); all other drug-related AEs leading to 
discontinuation occurred in 1 participant. 

Adverse Events Leading to Treatment Interruption 

The proportion of participants who experienced AEs leading to treatment interruption in the MSI-H Safety 
Dataset was higher than the RSD (35.4% vs 25.4%, respectively). The most frequently reported 
(incidence ≥2%) AEs leading to interruption of pembrolizumab in the MSI-H Safety Dataset, compared 
with the RSD, were diarrhea (3.6% vs 1.9%), alanine aminotransferase increased (3.2% vs 1.2%), and 
aspartate aminotransferase increased (2.7% vs 1.1%). 
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Drug-related Adverse Events Leading to Treatment Interruption 

The proportion of participants who experienced drug-related AEs leading to the interruption of 
pembrolizumab in the MSI-H Safety Dataset was generally consistent with the RSD (14.5% vs 14.2%, 
respectively). The most frequently reported (incidence ≥1%) drug-related AEs leading to interruption of 
pembrolizumab in the MSI-H Safety Dataset, compared with the RSD, were diarrhea (1.7% vs 1.4%) and 
alanine aminotransferase increased (1.5% vs 0.8%). 

Post marketing experience 

The safety profile of pembrolizumab was summarized in the Periodic Safety Update Report covering the 
period 04-SEP-2019 through 03-SEP-2020, specifically Appendix 20.3 (Numbers of Adverse Drug 
Reactions by Preferred Term from Post-authorization Sources). 

There are no records of any pembrolizumab registration being revoked or withdrawn for safety reasons in 
any country. 

2.5.1.  Discussion on clinical safety 

Safety evaluation of pembrolizumab monotherapy for second or later line of treatment of adult patients 
with unresectable or metastatic MSI-H cancer or dMMR (CRC, endometrial, gastric, small intestine, biliary, 
or pancreatic cancer) is based on pooled safety data (MSI-H Safety Dataset; N=475) from KEYNOTE-164 
study  and KEYNOTE-158. Both studies evaluated pembrolizumab 200 mg Q3W when used either in 
participants with locally advanced unresectable or metastatic dMMR or MSI-H CRC (KN-164) or in 
participants with advanced solid tumours who had at least 1 prior line of therapy (KN-158). For 
comparative evaluation with the established pembrolizumab monotherapy safety profile, the 
Pembrolizumab Monotherapy Reference Safety Dataset (N=5884) including studies on pembrolizumab 
monotherapy for treatment of melanoma, NCSLC, HNSCC, and bladder cancer was submitted. In addition, 
safety data from the Cumulative Running Pembrolizumab Monotherapy Safety Dataset (N=9090) is 
shown in the side-by-side columns of the tables.  

The MSI-H Safety dataset showed higher median months on treatment and mean number of 
administrations (5.49, SD+9.3 and 14.3, SD+12.83, respectively) when compared to the pembrolizumab 
RDS (4.86, SD+6.79 and 11.6, SD+10.17) or the Cumulative Running Safety DS (4.17, SD+7.15 and 
11.3, SD+10.49). In particular, proportion of subjects with extended exposure was higher for 
KN164+KN158 participants (>6 and >12 months: 47.8% and 33.9%, respectively) in respect to the other 
two datasets (RSD>6 and >12 months: 44.4% and 21.8%, Cumulative Running Safety Dataset >6 and 
>12 months: 41.3% and 21.8%, respectively). 

When compared to RSD and the Cumulative Running Safety Dataset, the higher proportion of females 
(55.2% vs 33.9% and 34.4%) and subjects aged <65 years (64.2% vs 57.5% and 57.2%) are likely to 
be attributable to the contribution of endometrial cancer to the MSI-H Safety Dataset. In the MSI-H 
Safety Dataset, participants were generally more symptomatic than in the other Safety Datasets 
(ECOG=1: 56.2% vs 49.8% in the RSD and 50.9% in the Cumulative Running Dataset). Across datasets, 
a similar proportion of subjects were White (~75%) and overall more than half were enrolled outside the 
EU (56.8%-64.5%).   

Safety profile 

In the MSI-H Safety Dataset, the summary of AEs showed an overall pembrolizumab monotherapy safety 
profile that was comparable to that of the RSD, with however slightly lower proportions in MSI-H subjects 
for almost all safety items: drug-related AEs 65.3% vs 70.2%, grade 3-5 drug-related AEs 12.6% vs 
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15.5%, SAEs 35.6% vs 38.5%, drug-related SAEs 7.2% vs 11.1%, deaths 4.6% vs 5.3%, discontinuation 
due to a drug-related AE 9.9% vs 13.4%, respectively. Only proportion of participants with dose 
modifications due to an AE was higher in the MSI-H Dataset compared to the RSD (41.1% vs 34.7%, 
respectively).    

Exposure-adjusted incidence rates confirmed the better safety profile of pembrolizumab monotherapy in 
MSI-H participants in respect to the RSD showing lower event rates per 100 person-years of exposure for 
all safety items: AEs 1148 vs 1543, drug-related AEs 290 vs 483, Grade 3-5 AEs 131 vs 154, drug-
related Grade 3-5 AEs 20.71 vs 34.43, SAEs 71.40 vs 102.60, drug-related SAEs 9.04 vs 22.96, AEs 
leading to death 5.24 vs 7.99, drug-related AEs leading to death 0.71 vs 0.98, discontinuation due to AE 
11.66 vs 21.63, drug-related AEs resulting in drug discontinuation 6.90 vs 11.23, SAE resulting in drug 
discontinuation 7.38 vs 15.26, drug-related SAE resulting in drug discontinuation 3.09 vs 6.49.  

Similar to findings in the RSD, the most common AEs (occurring in >20% of subjects) in the MSI-H 
subjects were: diarrhoea (25.7%), fatigue (24.4%), nausea (22.3%). Higher frequencies in the MSI-H 
Safety Dataset compared to the RSD are found for vomiting (18.9% vs 12.4%), abdominal pain (16.6% 
vs 8.2%), back pain (13.3% vs 11.3%), ALT increased (11.2% vs 6.7%) and UTI (10.1% vs 6.5%). 
Contribution of the type of cancers included in the group of interest to this finding cannot be excluded. 
The most frequent drug-related AEs (incidence >5% of subjects) in the MSI-H Safety Dataset were 
pruritus (13.5%), fatigue (12.6%), diarrhoea (11.8%), arthralgia (10.7%), hypothyroidism (9.5%), 
asthenia (8.8%), nausea (7.8%), rash (6.9%). Except for arthralgia (10.7% in MSI-H and 7.9% in RSD), 
all PTs showed proportions that were similar or lower than those found in the RSD.  

In MSI-H participants, Grade 3-5 AEs were reported in 49.9% of subjects receiving pembrolizumab 
monotherapy, which is comparable to what was expected based on the RSD (48.1%). Most often found 
Grade 3-5 AEs generally scored slightly higher than in the RSD and were anaemia (5.7% vs 4.0%, 
respectively), ALT increased (2.9% vs 1.0%), AST increased (2.9% vs 1.1%), abdominal pain (2.5% vs 
0.7%), blood alkaline phosphatase increased (2.3% vs 0.8%), dyspnoea (2.3% and 2.2%), sepsis (2.1% 
vs 0.8%). Drug-related Grade 3-5 AEs were less frequently found in MSI-H subjects in respect to RSD 
(12.6 vs 15.5%). The only PT with incidence >1% was ALT increased (1.1%). 

SAEs were reported in a similar proportion of subjects in the MSI-H Safety Dataset (35.6%) and of the 
RSD (38.5%). The most recorded SAE (>2% incidence) was sepsis, occurring in 2.1% of subjects. Drug-
related SAEs in pembrolizumab-treated subjects with MSI-H were found in 7.2%, when compared to 
11.1% of those participating to the RSD. Pneumonitis, occurring in 5 subjects, was the only PT with 
frequency >1%. 

Death due to AEs was recorded in 4.6% of subjects participating to the MSI-H Safety Database and in 
5.3% of those in the RSD. Causes of death in the 22 cases were: cardiac failure, pneumonia, and sepsis 
(2 participants for each AE); acute myeloid leukemia, aspiration, cardiopulmonary failure, euthanasia, 
gastric hemorrhage, general physical health deterioration, Guillain-Barre syndrome, malabsorption, 
myocarditis, respiratory tract infection, and septic shock (1 participant for each AE); and unknown cause 
(5 participants). Of those, myocarditis, pneumonia, and Guillain-Barre syndrome were considered drug-
related deaths by investigator. Those are known ADR for Keytruda.  

Laboratory safety AEs observed with higher frequency in the MSI-H group when compared to the RSD 
were the following: activated partial thromboplastin time increased (25.4% vs 13.4%), alkaline 
phosphatase increased (37.5% vs 27.2%), calcium decreased (35.2% vs 22.8%), calcium increased 
(28.7% vs 11.5%), glucose decreased (41.2% vs 10.0%), hemoglobin increased (31.2% vs 0.0%), 
potassium decreased (29.2% vs 12.7%) and sodium increased (24.5% vs 5.4%). One participant of the 
MSI-H Safety Dataset with extensive liver disease met the criteria for potential DILI, however clinical site 
did not classify the event as such.   
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In the MSI-H Safety Dataset, proportions of overall AEOSIs (22.7% vs 25.1%) and specific safety AEOSIs 
were lower than in the RSD (drug-related AEOSIs 19.4% vs 21.8%, drug-related Grade 3-5 AEOSIs 4.0% 
vs 5.6%, drug-related serious AEOSIs 3.6% vs 5.7%, discontinuation due to drug-related AEOSIs 1.5% 
vs 2.7%. As expected, specific AEOSI PTs had similar frequency across safety datasets. 

Safety profile by intrinsic and extrinsic factors 

Regarding age categories, like what is known for the RSD also in the MSI-H Safety Database a slightly 
worse safety profile of pembrolizumab monotherapy is found in the elderly (>65 years of age) as 
compared to the younger participants. Notably, also in the older age categories a slightly more favourable 
safety pattern is found for MSI-H subjects if compared to those contributing to the RSD. Not surprisingly, 
higher proportions of SAEs and drug-related SAEs were found in symptomatic patients (ECOG=1) 
compared to asymptomatic patients (ECOG=0). No significant safety differences are noted with regards 
to gender and enrolment region in the MSI-H Safety Dataset.  

No significant differences are noted between frequencies and incidence rates of AEs in the pembrolizumab 
monotherapy RSD and the Cumulative Reference Safety Dataset. 

2.5.2.  Conclusions on clinical safety 

In conclusion, the safety profile of pembrolizumab monotherapy for treatment of adult patients with 
unresectable or metastatic MSI-H cancer or dMMR solid tumours was comparable to the well-known 
Keytruda safety profile. No new safety concerns were identified. Notably, when considering exposure-
adjusted safety analysis incidence rates of overall and specific AEs were lower than expected based on 
the Running Safety Database for pembrolizumab monotherapy. 

2.5.3.  PSUR cycle  

The requirements for submission of periodic safety update reports for this medicinal product are set out in 
the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 2001/83/EC 
and any subsequent updates published on the European medicines web-portal. 

2.6.  Risk management plan 

The MAH submitted an updated RMP version with this application.  

The CHMP received the following PRAC Advice on the submitted Risk Management Plan: 

The PRAC considered that the risk management plan version 35 is acceptable.  

The CHMP endorsed this advice without changes. 

The CHMP endorsed the Risk Management Plan version 35 with the following content: 

Safety concerns 

Table SVIII.1: Summary of Safety Concerns 

Summary of safety concerns 

Important identified risks Immune-related adverse reactions (including immune related 
pneumonitis, colitis, hepatitis, nephritis, and endocrinopathies) 
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Table SVIII.1: Summary of Safety Concerns 

Summary of safety concerns 

Important potential risks For hematologic malignancies: increased risk of severe complications of 
allogeneic stem cell transplantation (SCT) in patients who have 
previously received pembrolizumab 
 
Graft versus host disease (GVHD) after pembrolizumab administration in 
patients with a history of allogeneic stem cell transplant (SCT) 
 

Missing information None 

Pharmacovigilance plan 

There are no ongoing or planned additional pharmacovigilance studies that are required for 
pembrolizumab. 

Risk minimisation measures 

Table V.3.1: Summary Table of Pharmacovigilance Activities and Risk Minimisation 
Activities by Safety Concern 

Safety Concern Risk minimisation Measures Pharmacovigilance Activities 

Important Identified Risks: Immune-Related Adverse Reactions 

Immune-related adverse 
reactions (including immune-
related pneumonitis, colitis, 
hepatitis, nephritis and 
endocrinopathies)  

Routine risk minimisation 
measures: 

The risk of the immune-related 
adverse reactions (including 
immune-related pneumonitis 
colitis, hepatitis, nephritis, and 
endocrinopathies) 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. 

Routine pharmacovigilance 
activities 

 

Routine pharmacovigilance 
activities beyond adverse 
reactions reporting and signal 
detection:  

Targeted questionnaire for 
spontaneous postmarketing 
reports of all adverse events  

 Additional risk minimisation 
measures: 

Patient educational materials 

Additional pharmacovigilance 
including: 

Safety monitoring in all ongoing 
MAH-sponsored clinical trials for 
pembrolizumab in various tumour 
types 

Important Potential Risks 
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Table V.3.1: Summary Table of Pharmacovigilance Activities and Risk Minimisation 
Activities by Safety Concern 

Safety Concern Risk minimisation Measures Pharmacovigilance Activities 

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

Routine risk minimisation 
measures: 

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. 

Routine pharmacovigilance 
activities 

 No additional risk minimisation 
measures warranted  

Additional pharmacovigilance 
including: 

Safety monitoring in the ongoing 
HL trials (KN087, KN204). 

GVHD after pembrolizumab 
administration in patients with a 
history of allogeneic SCT 

Routine risk minimisation 
measures: 

GVHD after pembrolizumab 
administration in patients with a 
history of allogeneic SCT is 
described in the SmPC, Section 
4.4 and appropriate advice is 
provided to the prescriber to 
minimize the risk. 

No additional risk minimisation 
measures warranted 

Routine pharmacovigilance 
activities 

Additional pharmacovigilance 
including: 

Safety monitoring in all ongoing 
MAH-sponsored clinical trials for 
pembrolizumab in various tumour 
types 

 

2.7.  Changes to the Product Information 

As a result of this variation, section(s) 4.1, 4.2, 4.4, 4.8 and 5.1 of the SmPC are being updated. The 
Package Leaflet (PL) is updated accordingly in sections 1 and 4. 

Please refer to Attachment 1 which includes all agreed changes to the Product Information. 

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 MAH and has been found acceptable for the following reasons: 

The changes to the package leaflet are limited; in particular, the key messages for the safe use of the 
medicinal product are not impacted. Furthermore, the design, layout and format of the package leaflet 
will not be affected by the proposed revisions. Therefore, these proposed revisions do not constitute 
significant changes that would require the need to conduct a new user consultation or a bridged focus 
testing. 
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2.7.2.  Additional monitoring 

Pursuant to Article 23(3) of Regulation No (EU) 726/2004, Keytruda (pembrolizumab) has been removed 
from the additional monitoring list with the renewal procedure five years after the Union reference date. 

3.  Benefit-Risk Balance 

3.1.  Therapeutic Context 

3.1.1.  Disease or condition 

Final approved indication: KEYTRUDA as monotherapy is indicated for the treatment of the following 
MSI-H or dMMR tumours in adults with: 

-unresectable or metastatic colorectal cancer after previous fluoropyrimidine-based combination therapy; 

-advanced or recurrent endometrial carcinoma, who have disease progression on or following prior 
treatment with a platinum-containing therapy in any setting and who are not candidates for curative 
surgery or radiation; 

-unresectable or metastatic gastric, small intestine, or biliary cancer, who have disease progression on or 
following at least one prior therapy. 

3.1.1.  Available therapies and unmet medical need 

The prevalence of MSI-H across different tumours varied widely by tumour type and by disease stage. 
Endometrial, colorectal and gastric cancer have the highest MSI-H prevalence (>10%), being <5% for 
most other tumours. The prognostic effect of MSI-H/dMMR status also varies by tumour type and by 
stage, indicating generally a better prognosis in the early/resectable stages while no impact or worse 
prognosis is shown in the advanced/metastatic setting, although in the advanced stages, data are too 
limited, especially in some tumour types, to make definitive conclusion. To date, drugs specifically 
approved in EU for MSI-H/dMMR disease are the anti-PD1 agent dostarlimab in recurrent or advanced 
MSI-H/dMMR endometrial cancer after prior platinum-based treatment, pembrolizumab as first-line 
treatment of metastatic MSI-H/dMMR colorectal cancer, and the combination nivolumab with ipilimumab 
in metastatic MSI-H/dMMR colorectal cancer after prior fluoropyrimidine-based combination 
chemotherapy. Where no specific treatments are available, patients with MSI-H cancer are managed with 
the standard of care treatments used regardless of the molecular alteration.      

3.1.2.  Main clinical studies 

This application is based on 2 single arm studies:  

- KEYNOTE-164: including 124 participants with previously-treated locally advanced unresectable or 
metastatic MSI-H/dMMR colorectal cancer (CRC) treated in 2L (cohort B, n=63) or 3L+ (cohort A, 
n=61); 

- KEYNOTE-158 (cohort K): including a total of 351 patients with 26 MSI-H/dMMR non-CRC tumour 
types that was incurable and for which prior standard first-line treatment had failed. The updated 
dataset includes endometrial (n=83), gastric (n=51), small intestine (n= 27), biliary (n=22), and 
pancreas (n=22).  
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3.2.  Favourable effects 

- CRC: in 124 patients, ORR was 33.9% (95% CI: 25.6, 42.9), with 11 CR (8.9%). Median DOR was 
not reached (range: 3.9+ to 41.2+ months), based on median 3 years of follow-up. An encouraging 
ORR for pembrolizumab is seen as compared to historical data in an unselected population with longer 
duration of response. The data in pre-treated patients is considered supported by a randomized 
controlled study in 1L (KN-177) based on which an indication has been already granted for 
pembrolizumab in EU. 

- EC: in 83 patients, ORR of 50.6% (95%CI 39.4, 61.8), including 15.7% of complete responses. 
Median DOR was not reached (range, 2.9 to 60.4+ months), after a median follow up of about 22 
months. A trend toward better outcome for pembrolizumab in an MSI-H EC population as compared 
to chemotherapy in a population regardless of MSI-H status is suggested based on indirect 
comparison. The data in pre-treated patients is considered supported by indirect comparison with the 
randomized controlled Study 309–KEYNOTE-775 in 2L. Of note, another anti-PD1 agent (dostarlimab) 
has been already granted EU approval for dMMR/MSI-H endometrial cancer following prior treatment. 

- Gastric, small intestine and biliary cancer: in 52 patients with MSI-H/dMMR gastric cancer, ORR 
is 37.3% (95%CI 24.1, 51.9) with 13.7% CR, and median DOR is not reached after a median follow 
up of about 14 months. A consistent trend is noted in additional patients found across Keytruda 
clinical trial programmes. The results appear to compare favourably with most of the historical 
chemotherapy options regardless MSI status. 
In 27 patients with MSI-H small intestine cancer, ORR was 55.6% (95%CI 35.3, 74.5) with median 
DOR not reached after a median follow-up of 29 months. Results are considered relevant based on 
updated cohort and an indirect comparison with historical data and intrapatient comparison, although 
the number of patients is limited in this very rare disease setting.  
In 22 patients with biliary cancer, ORR was 40.9% (95% CI: 20.7, 63.6), with 3 CR (13.6%). 
Median DOR was 30.6 months (range: 6.2 to 40.5+ months) after a median follow up of 
approximately 20 months. The ORR seems relevant as compared to historical data and TTP/PFS 
comparison. 

3.3.  Uncertainties and limitations about favourable effects 

- Results submitted are based on single arm trial data, and/or subgroups from single arm trial which 
were selected post-hoc, lacking multiplicity control and independent prospectively analysed 
confirmatory datasets, with limited number of patients included in some tumour types. Tissue of 
origin remains a not fully understood effect modifier of pembrolizumab in MSI-H tumours. Because of 
the limited available evidence, further characterization of the efficacy of Keytruda is requested by the 
CHMP post-approval for biliary, gastric and small intestine cancers (Annex II condition). 

3.4.  Unfavourable effects 

Safety evaluation is based on pooled safety data (MSI-H Safety Dataset; N=475) from the KEYNOTE-
164 and KEYNOTE-158 evaluating pembrolizumab 200 mg Q3W.  

Higher median months on treatment and mean number of administrations when compared to the 
pembrolizumab RSD. 

The summary of AEs showed an overall pembrolizumab monotherapy safety profile that was 
comparable to that of the RSD, with however slightly lower proportions in MSI-H subjects for almost 
all safety items, except for dose modifications due to an AE, confirmed by exposure-adjusted 
incidence rates. 
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Similar to the RSD, the most common AEs (>20%) in the MSI-H subjects were: diarrhoea (25.7%), 
fatigue (24.4%), nausea (22.3%). The most frequent drug-related AEs (>5%) were pruritus (13.5%), 
fatigue (12.6%), diarrhoea (11.8%), arthralgia (10.7%), hypothyroidism (9.5%), asthenia (8.8%), 
nausea (7.8%), rash (6.9%).  

The only PT with incidence >1% was ALT increased (1.1%) with regard to Drug-related Grade 3-5 
AEs. 

The most recorded SAE (>2%) was sepsis (2.1%). Pneumonitis, occurring in 5 subjects, was the only 
PT among Drug-related SAEs with frequency >1%. 

Death due to AEs was recorded in 4.6% of subjects. Of the 22 deaths due to AEs, 3 of those were 
considered drug related myocarditis, pneumonia, and Guillain-Barre syndrome, which are known ADR 
for Keytruda. 

In the MSI-H Safety Dataset, proportions of overall AEOSIs (22.7% vs 25.1%) and specific safety 
AEOSIs were lower than in the RSD. Specific AEOSI PTs had similar frequency across safety datasets. 

Slightly worse safety profile of pembrolizumab monotherapy is found in the elderly (>65 years of 
age) as compared to the younger participants, but better than in the RSD.  

3.5.  Uncertainties and limitations about unfavourable effects 

None  

3.6.  Effects Table 

Table 65. Effects Table for Keytruda as monotherapy in the treatment of unresectable or 
metastatic MSI-H or dMMR colorectal, endometrial, gastric, small intestine, biliary cancer in 
adults who have received prior therapy (data cut-off: 19-FEB-2021 for KEYNOTE-158 Cohort K 
and 15-OCT-2021 for KEYNOTE-164). 

Effect Short 
description 

Unit Treatment 
 

Uncertainties /  
Strength of 
evidence 

References 

Favourable Effects 
ORR Overall 

response rate 
(CR+PR) by 
IRC per 
RECIST 1.1 

% 
(95%CI) 

Pembrolizumab 200 mg Q3W Long duration of 
response/ not 
outstanding ORR, 
single arm trials, 
small number of 
patients, post-hoc 
selection of 
tumour types 
subgroups  

 

DOR Duration of 
response for 
pts with CR 
and PR 

Median 
months 
(range) 

  

 CRC (n=124) ORR 
DOR 

33.9% (25.6,42.9) 
NR (4.4 - 58.5+) 

 KN164* 

   

 Endometrial 
(n=83) 

ORR 
DOR 

50.6 (39.4, 61.8) 
NR (2.9 - 60.4+) 

 KN158* 

 Gastric 
cancer 
(n=51) 

ORR 
DOR 

37.3 (24.1, 51.9) 
NR (6.2 – 63.0 +) 

 

 Small 
intestine 
cancer 

ORR 
DOR 

 55.6 (35.3, 74.5) 
 NR (3.7+ - 57.3+) 
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Effect Short 
description 

Unit Treatment 
 

Uncertainties /  
Strength of 
evidence 

References 

(n=27) 
 Biliary cancer 

(n=22)  
ORR 
DOR 

40.9% (20.7,63.6) 
30.6 (6.2 – 46.0+) 

 

Unfavourable Effects 
 Drug-related 

AEs 
65.3%   Toxicity as 

expected possibly 
slightly better 
than reference 
safety dataset.  

KN164 CSR 

 G3-5 drug-
related AEs 

12.6%   

 Drug-related 
SAE 

7.2%    KN158 CSR 

 Drug-related 
death  

0.6%    

 Discontinuation 
due to drug-
related AEs 

5.7%     

 AEOSI 22.7%     
 G3-5 AEOSI 4%     

* Efficacy data results from Updated data cut-off date: 15-OCT-2021 for KN158 and 19-FEB-2021 for 
KN164 

3.7.  Benefit-risk assessment and discussion 

3.7.1.  Importance of favourable and unfavourable effects 

The MAH applied for an indication in selected MSI-H/dMMR tumour types after prior treatment, based on 
the results of the single arm trials KEYNOTE-164 and KEYNOTE-158 Cohort K. MSI-H is not a driver 
mutation. However, considering scientific literature data, it can be acknowledged that MSI-H status has 
generally shown to be predictive of increased activity relative to non MSI-H tumours of the same origin, 
for the treatment with checkpoint inhibitors/Keytruda. 

Clinically relevant impact of pembrolizumab targeting agents on time-dependent endpoints in MSI-H has 
been demonstrated in RCT in colorectal carcinoma and can be inferred based on an indirect comparison 
with RCT in endometrial carcinoma. Therefore, efficacy is considered established for later-line use of 
pembrolizumab in MSI-H colon-rectal and endometrial cancer. 

In gastric, small intestine and biliary MSI-H cancers, pembrolizumab efficacy is considered relevant based 
on the overall data provided in each tumour type and intrapatient comparison between response to prior 
treatment and response to subsequent pembrolizumab. This is further supported by a comparison with 
historical data; this however provides context rather than unequivocal evidence of efficacy. The target 
disease in each of these adenocarcinomas is very rare. Moreover, there are no truly satisfactory 
treatment options after progression on first line therapy.  

While the datasets are smaller than generally accepted, the CHMP notes the unmet medical need for 
these conditions. In this light, the provided evidence indicating that MSI-status status has a positive 
predictive value in the sought indications, is considered supportive of the conclusion of a positive B/R in 
the proposed indications, notwithstanding the limited size of the datasets. Because of the limited available 
evidence, however, further characterization of the efficacy of Keytruda is requested by the CHMP post-
approval. The MAH has agreed to submit data from Cohort K and L of study KN158 of additional patients 
with gastric, small intestine and biliary MSI-H cancer as Annex II condition. 
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While evidence is borrowed across adenocarcinomas to support approval in the rarer, less studied 
indications listed above, it remains evident that tissue of origin remains an important effect modifier for 
MSI-H tumours treated with pembrolizumab. In summary, while MSI-H status allows for the inference of 
efficacy in niches where small samples indicate high activity and alternative treatment options have 
limited utility, a fully tissue agnostic approach is not considered warranted. 

Toxicity was as expected for pembrolizumab and comparable with the known safety profile of 
pembrolizumab monotherapy reference safety dataset. No new safety signals were identified.   

3.7.2.  Balance of benefits and risks 

Of the 6 MSI-H/dMMR tumour types for which the MAH is seeking an indication, the CHMP considered the 
B/R positive in 5 of them (CRC, endometrial, small intestine, biliary, gastric).  

No new safety signals were identified.   

3.7.3.  Additional considerations on the benefit-risk balance 

In order to further characterise the efficacy of pembrolizumab in patients with MSI-H/dMMR small 
intestine, gastric, and biliary cancers, the MAH will re-open Cohort K in KEYNOTE-158 to prospectively 
collect data post-approval. In addition to Cohort K in KEYNOTE-158, the MAH will submit data from 
Cohort L enrolling Chinese participants in CRC and non-CRC MSI-H cancers.  

Table 66: Summary of Current and Projected Enrolment for Participants with Gastric, Small Intestine, and 
Biliary Tumours in KEYNOTE-158 

Tumour Type 

Cohort K 
Enrolment  
(as of  
15-OCT-2021 
data cutoff) 

Projected 
Cohort K 
Enrolment 

Current Cohort L 
Enrolment  
(as of  
16-MAR-2022) 

Total Participants 
for Post-
Authorization 
Measures 

Gastric 51 ~15 8 ~23 

Small Intestine 26 ~7-10 - ~7-10 

Biliary 22 ~7-10 1 ~8-11 

 

This proposal has been deemed acceptable by the CHMP, and it has been included as an Annex II condition 
(PAES).  

3.8.  Conclusions 

The B/R of pembrolizumab in unresectable or metastatic MSI-H/dMMR colorectal cancer after previous 
fluoropyrimidine-based combination therapy is positive. 

The B/R of pembrolizumab in advanced or recurrent MSI-H/dMMR endometrial carcinoma who have 
disease progression on or following prior treatment with a platinum-containing therapy in any setting and 
who are not candidates for curative surgery or radiation is positive.  

The B/R of pembrolizumab in unresectable or metastatic MSI-H/dMMR gastric, small intestine, or biliary 
cancer, who have disease progression on or following at least one prior therapy is positive.  

The following measures are considered necessary to address issues related to efficacy: 

Annex II: “Post authorisation efficacy study (PAES): in order to further characterise the efficacy of 
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Keytruda in patients with MSI-H/dMMR gastric, biliary and small intestine cancers, the MAH should submit 
the results including ORR data from Cohort K and L of study KEYNOTE-158, a Phase II study investigating 
pembrolizumab (MK-3475) in previously treated patients with advanced solid tumours.” 

4.  Recommendations 

Outcome 

Based on the review of the submitted data, the CHMP considers the following variation acceptable and 
therefore recommends, by a majority of 29 out of 31 votes, the variation to the terms of the Marketing 
Authorisation, concerning the following change: 

Variation accepted 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, II and IIIB 

 
Extension of indication for KEYTRUDA as monotherapy for the treatment of the following MSI-H or dMMR 
tumours in adults with: -unresectable or metastatic colorectal cancer after previous 
fluoropyrimidine-based combination therapy; -advanced or recurrent endometrial carcinoma, who have 
disease progression on or following prior treatment with a platinum-containing therapy in any setting and 
who are not candidates for curative surgery or radiation; -unresectable or metastatic gastric, small 
intestine, or biliary cancer, who have disease progression on or following at least one prior therapy. 

The proposed indication is based on the results from the KEYNOTE-164 (KN164) and KEYNOTE-158 
(KN158) trials. As a consequence, sections 4.1, 4.2, 4.4, 4.8 and 5.1 of the SmPC are updated. The 
Package Leaflet is updated in accordance. An updated version of the RMP (Version 35) has been 
submitted.  

Amendments to the marketing authorisation 

In view of the data submitted with the variation, amendments to Annex(es) I, II and IIIB and to the Risk 
Management Plan are recommended. 

This recommendation is subject to the following new condition:  

D. Conditions or restrictions with regard to the safe and effective use of the 
medicinal product 

• Obligation to conduct post-authorisation measures 

The MAH shall complete, within the stated timeframe, the below measures: 

Description Due date 

Post-authorisation efficacy study (PAES): in order to further characterise the 
efficacy of Keytruda in patients with MSI-H/dMMR gastric, biliary and small intestine 
cancers, the MAH should submit the results including ORR data from Cohort K and L 

1Q 2025 
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of study KEYNOTE-158, a Phase II study investigating pembrolizumab (MK-3475) in 
previously treated patients with advanced solid tumours. 

Similarity with authorised orphan medicinal products 

The CHMP is of the opinion that Keytruda is not similar to Pemazyre within the meaning of Article 3 of 
Commission Regulation (EC) No. 847/200.  
 
Divergent position(s) to the majority recommendation are appended to this report. 

EPAR changes 

The EPAR will be updated following Commission Decision for this variation. In particular the EPAR module 
"steps after the authorisation" will be updated as follows: 

Scope 

Please refer to the Recommendations section above. 

Summary 

Please refer to Scientific Discussion ‘Keytruda-H-C-3820- II-0109’ 
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Appendix: Divergent position, dated 24 March 2022 
 

Keytruda EMEA/H/C/003820/0000 
 

 
The undersigned members of the CHMP did not agree with the CHMP’s positive opinion recommending 
to extend the indications for Keytruda as follows: 

KEYTRUDA as monotherapy is indicated for the treatment of the following MSI-H or dMMR tumours in 
adults with: 

-unresectable or metastatic colorectal cancer after previous fluoropyrimidine-based combination 
therapy; 

-advanced or recurrent endometrial carcinoma, who have disease progression on or following prior 
treatment with a platinum-containing therapy in any setting and who are not candidates for curative 
surgery or radiation; 

-unresectable or metastatic gastric, small intestine, or biliary cancer, who have disease progression on 
or following at least one prior therapy. 

 
 
The reason for divergent opinion was the following: 
 
The key issue in this extension of indication application for Keytruda is that MSI-H status ought to be 
considered a driver for oncogenesis and/or predictive of a high response rate across tumour types to 
support of a histology-independent assessment approach. In our view there is insufficient evidence to 
support this.  

Therefore, in our opinion an indication for MSI-H gastric, small intestine, and biliary cancer cannot be 
approved, as the data for each indication separately is too limited to conclude on a positive B/R. The 
required substantial transfer of information between cohorts is not agreed in the absence of adequate 
support for a histology-independent approach. 

 
 
Johannes Lodewijk Hillege 

 
Outi Maki-Ikola 
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