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Metastatic Colorectal Cancer: KEYNOTE-164
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ab
stract

PURPOSE KEYNOTE-164 (NCT02460198) evaluated the antitumor activity of pembrolizumab in previously

treated, metastatic, microsatellite instability–high/mismatch repair–deficient (MSI-H/dMMR) colorectal cancer

(CRC).

METHODS This phase II open-label study involved 128 centers worldwide. Eligible patients were age$ 18 years

and had metastatic MSI-H/dMMR CRC treated with $ 2 prior lines of standard therapy, including fluoropyr-

imidine, oxaliplatin, and irinotecan with or without anti–vascular endothelial growth factor/epidermal growth

factor receptor monoclonal antibody (cohort A) or$ 1 prior line of therapy (cohort B). MSI-H/dMMR status was

assessed locally. Patients received pembrolizumab 200 mg every 3 weeks for up to 2 years until progression,

unacceptable toxicity, or withdrawal. The primary end point was objective response rate by RECIST version 1.1

by independent central review. Secondary end points were duration of response, progression-free survival

(PFS), overall survival, safety, and tolerability.

RESULTS A total of 124 patients with MSI-H/dMMR CRC (61 in cohort A, 63 in cohort B) enrolled. At data cutoff,

median follow-up was 31.3 months (range, 0.2-35.6 months) for cohort A and 24.2 months (range, 0.1-27.1

months) for cohort B. Objective response rate was 33% (95%CI, 21% to 46%) and 33% (95% CI, 22% to 46%),

respectively, with median duration of response not reached in either cohort. Median PFS was 2.3 months (95%

CI, 2.1 to 8.1 months) and 4.1 months (95% CI, 2.1 to 18.9 months). Median overall survival was 31.4 months

(95% CI, 21.4 months to not reached) and not reached (95% CI, 19.2 months to not reached). Treatment-

related grade 3-4 adverse events occurred in 10 patients (16%) in cohort A and 8 (13%) in cohort B, with the

most common occurring in $ 2 patients being pancreatitis, fatigue, increased alanine aminotransferase, and

increased lipase (2 patients each; 3%) in cohort A.

CONCLUSION Pembrolizumab is effective with a manageable safety profile in patients with MSI-H/dMMR CRC.

J Clin Oncol 38:11-19. © 2019 by American Society of Clinical Oncology
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INTRODUCTION

Colorectal cancer (CRC) is the third most common

cause of cancer death, with an estimated 881,000

deaths worldwide.1 In the United States, 145,600 new

cases and 51,020 deaths are estimated to occur in

2019.2 Approximately 5% of stage IV CRC is micro-

satellite instability-high (MSI-H) and results from ac-

cumulations of high levels of single-base mismatches

or short insertions and deletions in repetitive DNA

tracts as a result of deficiencies in DNA mismatch

repair (dMMR).3 MSI-H/dMMR metastatic CRC often

originates on the right side of the colon, is poorly

differentiated, and is more closely associated with

mutation in the BRAF gene than microsatellite-

stable (MSS) CRC, all factors associated with poor

outcomes.4,5 Typically, patients with MSI-H/dMMR

metastatic CRC are less responsive to conventional

chemotherapy and have a poorer prognosis than

patients with mismatch repair-proficient or MSS

CRC.6,7

Evidence has shown that MSI-H/dMMR tumors

achieve durable responses to single-agent pro-

grammed death 1 (PD-1) blockade, regardless

of tumor type, or in combination with cytotoxic

T-lymphocyte–associated antigen-4 inhibitor in

MSI-H/dMMR CRC.6-9 In an initial study of 41 patients
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with heavily pretreated MSI-H/dMMR CRC, MSI-H non-

CRC, and MSS cancers, treatment with the PD-1 in-

hibitor pembrolizumab resulted in objective response

rates (ORRs) of 40%, 71%, and 0% respectively.6

In an updated analysis in 78 evaluable patients,

pembrolizumab provided an ORR of 52% in patients

with MSI-H/dMMR CRC and 54% in patients with MSI-H

non-CRC.7 Nivolumab has also demonstrated antitumor

activity in MSI-H/dMMR CRC. In a phase II study, nivo-

lumab provided a response rate of 31% and a 12-month

overall survival (OS) rate of 73% in heavily pretreated

patients with metastatic MSI-H/dMMR CRC, while its

combination with the cytotoxic T-lymphocyte–associated

antigen-4 inhibitor ipilimumab demonstrated a re-

sponse rate of 55% and 12-month OS rate of 85%.8,9

Pembrolizumab is approved by the US Food and Drug

Administration for the treatment of patients with MSI-H/

dMMR solid tumors who experienced progression on prior

treatment and had no satisfactory alternative treatment

options, regardless of tumor site or histology, and for

patients with MSI-H CRC who experienced progression

after treatment with a fluoropyrimidine, oxaliplatin, and

irinotecan.10 Nivolumab (with or without ipilimumab) is

currently approved for the treatment of patients with MSI-

H/dMMR CRC tumors who experienced progression

after treatment with a fluoropyrimidine, oxaliplatin, and

irinotecan.11 Here, we present data from the KEYNOTE-

164 study that evaluated the antitumor activity of

pembrolizumab after$ 2 (cohort A) or$ 1 (cohort B) prior

lines of therapy in patients with MSI-H/dMMR CRC.

METHODS

Study Design and Patients

KEYNOTE-164 is an international, phase II, open-label,

nonrandomized, multicenter study of pembrolizumab in

patients with previously treated, unresectable, locally ad-

vanced or metastatic MSI-H and/or dMMR CRC. MSI-H

and/or dMMR status was verified by local polymerase chain

reaction or immunohistochemistry testing. Eligible patients

were age $ 18 years with previously treated, histologically

proven, locally advanced, unresectable or metastatic MSI-H

CRC who had undergone $ 2 prior lines of standard

therapy that included fluoropyrimidine, oxaliplatin, and

irinotecan with or without anti–vascular endothelial growth

factor or epidermal growth factor receptor monoclonal

antibodies (cohort A) and $ 1 prior line of systematic

therapy (cohort B). Patients who withdrew from standard

treatment and were ineligible for retreatment with the same

therapies were eligible. In both cohorts, patients with prior

adjuvant therapy were counted as having 1 prior line of

therapy if that patient’s disease had progressed within

6 months after treatment. In addition, patients had an

Eastern Cooperative Oncology Group performance status of

0 or 1, life expectancy. 3 months,$ 1 measurable lesion

per RECIST version 1.1 (v1.1), and adequate organ

function. Patients were excluded if they had prior mono-

clonal antibody, chemotherapy, targeted small-molecule

therapy, or radiation therapy within 2 weeks of study

start; prior anti-PD-1, programmed death ligand 1 (PD-L1),

or PD-L2 therapy; active autoimmune disease; active

malignancy requiring treatment; active infection requiring

systemic treatment; known history of HIV, interstitial lung

disease, or active noninfectious pneumonitis; and active

hepatitis B or C virus infection. The study was conducted in

accordance with Good Clinical Practice guidelines and the

Declaration of Helsinki. All patients provided written in-

formed consent. The protocol and all amendments were

approved by the institutional review board or ethics com-

mittee at each participating institution.

Procedures

All enrolled patients received intravenous pembrolizumab

200 mg every 3 weeks for up to 35 cycles (approximately

2 years) or until disease progression, unacceptable toxicity,

or study withdrawal. Patients who discontinued treatment

for reasons other than progression were followed until

progression, initiation of a new anticancer therapy, with-

drawal of consent, or loss to follow-up.

Tumor response was assessed every 9 weeks per RECIST

v1.1 by independent central review. During follow-up,

survival was assessed every 9 weeks. Patients who

achieved a confirmed complete response (CR) and had

received at least 8 cycles of pembrolizumab with$ 2 cycles

beyond the date of CR had the option of discontinuing

pembrolizumab or continuing study therapy. Eligible pa-

tients who stopped pembrolizumab after 35 cycles or who

stopped after attaining a CR could resume pembrolizumab,

at the discretion of the investigator, for an additional 17

cycles (approximately 1 year) after they had experienced

radiographic progression. Adverse events (AEs), including

serious and predefined AEs of clinical interest, were

monitored throughout the study and for 30 days (90 days

for serious AEs) after pembrolizumab discontinuation and

were graded by investigators according to the National

Cancer Institute CTCAE (version 4).

Outcomes

The primary end point was ORR (the proportion of patients

with CR or partial response [PR]) as assessed by in-

dependent central radiology review per RECIST v1.1.

Secondary end points were duration of response (DOR;

time from first documented CR or PR until disease pro-

gression [PD] or death as a result of any cause, whichever

occurred first), disease control rate (DCR; proportion

of patients with CR + PR plus stable disease [SD] for

$ 24 weeks before PD), progression-free survival (PFS;

time from first study treatment to first documented PD or

death, whichever occurred first), OS (time from first study

treatment to death as a result of any cause), safety, and

tolerability. Patients without documented death at data

cutoff were censored at the date of last follow-up.

12 © 2019 by American Society of Clinical Oncology Volume 38, Issue 1
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Statistical Analyses

Cohorts A and Bwere evaluated independently. In cohort A,

for ORR (RECIST v1.1 by central review), with a sample size

of 60 patients and assuming a true response rate of 35%

with pembrolizumab, the study had a 93% power to reject

the null hypothesis of a response rate of 15% with pem-

brolizumab, with a one-sided a of 2.5% at final analysis.

The boundary for statistical success corresponded to an

observed response rate of at least 26.7%with a one-sided a

of 2.5%. In cohort B, with a sample size of 60 patients and

at least 19 responders observed, the lower bound of the

95% CI would be . 20%. Point estimates and exact

Clopper-Pearson CIs were provided for response rate and

DCR (per RECIST v1.1 by central review) in both cohorts.

Kaplan-Meier estimates were provided for DOR and PFS

(per RECIST v1.1 by central review) and OS. Safety was

assessed by descriptive analyses. The efficacy and safety

analysis populations included all patients who received$ 1

dose of pembrolizumab. Statistical analyses were done

using SAS 9.4 software (SAS Institute, Cary, NC).

Data Availability

Merck Sharp & Dohme’s data sharing policy, including

restrictions, is available at http://engagezone.msd.com/

ds_documentation.php. Requests for access to the clini-

cal study data can be submitted through the EngageZone

Web site or through e-mail to dataaccess@merck.com.

RESULTS

Patients

Between September 14, 2015, and September 12, 2017,

61 patients with advanced, metastatic MSI-H/dMMR CRC

who received $ 2 prior therapies (cohort A) and 63 who

received $ 1 prior therapy (cohort B) from 128 sites in 7

countries were enrolled. The median duration of follow-

up was 31.3 months (range, 0.2-35.6 months) for pa-

tients in cohort A and 24.2 months (range, 0.1-27.1

months) for patients in cohort B. The patient charac-

teristics in each cohort were consistent with those of

a stage IV MSI-H/dMMR CRC population (Table 1). Of the

61 patients in cohort A and 63 patients in cohort B, all

patients in cohort A and 59 (94%) in cohort B had stage

M1 disease, and 27 (44%) patients in cohort A and 19

(30%) in cohort B had$ 3 prior therapies. As of the data

cutoff date of September 4, 2018, all patients in cohort

A had completed treatment, and treatment was ongoing

in 10 patients (16%) in cohort B. A total of 40 patients

TABLE 1. Baseline Characteristics in Patients With Microsatellite Instability–High/Mismatch Repair–Deficient Colorectal Cancer

Characteristic Cohort A (n = 61), No. (%) Cohort B (n = 63), No. (%)

Median age, years (range) 53 (21-84) 59 (23-83)

Age . 65 years 17 (28) 24 (38)

Male 36 (59) 33 (52)

Race

Asian 19 (31) 14 (22)

Black/African American 0 (0) 7 (11)

White 42 (69) 42 (67)

ECOG performance status

0 29 (48) 22 (35)

1 32 (52) 41 (65)

Stage M1 61 (100) 59 (94)

Mutation status

KRAS/BRAF/NRAS wild type 11 (18) 6 (9)

KRAS mutated 16 (26) 22 (35)

BRAF mutated 9 (15) 5 (8)

NRAS mutated 3 (5) 5 (8)

Median tumor size, mm (range) 99 (11-408) 60 (10-307)

Prior (neo)adjuvant therapy 21 (34) 17 (27)

Prior lines of therapy

1 6 (10)* 24 (38)

2 28 (46) 20 (32)

$ 3 27 (44) 19 (30)

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

*Patients with prior adjuvant therapy for advanced disease were counted as having 1 prior line of therapy.

Journal of Clinical Oncology 13
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(66%) in cohort A and 42 (67%) in cohort B discontinued

treatment largely because of PD (Appendix Table A1,

online only).

Efficacy

In cohort A, 20 (33%; 95% CI, 21% to 46%) of the 61

patients had a confirmed objective response (2 CRs and 18

PRs) per RECIST v1.1 by central review (Table 2). Eleven

patients (18%; 95% CI, 9% to 30%) had SD with a DCR of

51% (95% CI, 38% to 64%). The median time to response

was 4.3 months (range, 1.8-24.9 months), with the median

DOR not reached (range, 6.2 to 31.31months). Eighty-five

percent of responses were ongoing at analysis, and an

estimated 95% of patients had a DOR of $ 12 months.

Similarly, in cohort B, 21 (33%; 95%CI, 22% to 46%) of the

63 patients had a confirmed response (5 CRs and 16 PRs)

per RECIST v1.1 by central review (Table 2), and 15 (24%;

95% CI, 14% to 36%) had prolonged SD (Appendix Fig A1,

online only) with a DCR of 57% (95% CI, 44% to 70%). The

median time to response was 3.9 months (range, 1.8-12.5

months), with the median DOR not reached (range, 4.4 to

23.61 months). Seventy-six percent of responses were

ongoing at time of analysis, and an estimated 95% of

patients had a DOR of $ 12 months. Thirty-four (56%) of

the 61 patients in cohort A and 39 (62%) of the 63 in cohort

B had a reduction from baseline in target lesion size (Fig 1).

Changes from baseline in tumor size showed a general

reduction in tumor burden over time, including in some

patients with SD (Appendix Fig A1).

In the 61 patients of cohort A, there were 42 (69%) PFS

events (RECIST v1.1 by central review) at data cutoff. The

median PFS was 2.3 months (95% CI, 2.1 to 8.1 months)

with estimated 12- and 24-month PFS rates of 34% and

31%, respectively (Fig 2A). In the 63 patients in cohort B,

there were 39 (62%) PFS events at data cutoff. The median

PFS was 4.1 months (95% CI, 2.1 to 18.9 months) with

estimated 12- and 24-month PFS rates of 41% and 37%,

respectively (Fig 2B). In cohort A, the median OS was

31.4 months (95% CI, 21.4 months to not reached) with

estimated 12- and 24-month OS rates of 72% and 55%,

respectively (Fig 3A). In cohort B, the median OS was not

reached (95% CI, 19.2 months to not reached) with 12-

and 24-month OS rates of 76% and 63%, respectively

(Fig 3B).

Response Rate by Prior Lines of Therapy

In cohort A, 6 patients (10%) had 1 prior therapy, 28 (46%)

had 2 prior therapies, and 27 (44%) had$ 3 prior therapies

(Table 1). Patients experienced a reduction from baseline

in target lesion size regardless of number of prior therapies

(Fig 1). In cohort A, responses were observed in 2 (33%) of

6 patients with 1 prior therapy, 11 (39%) of 28 with 2 prior

therapies, and 7 (26%) of 27 with $ 3 prior therapies

(Appendix Table A2, online only). In cohort B, 24 (38%), 20

(32%), and 19 (30%) patients had 1, 2, or $ 3 prior

therapies, respectively, and patients experienced a re-

duction from baseline in target lesion size regardless of

number of prior therapies. In cohort B, responses were

observed in 7 (29%) of 24 patients with 1 therapy, 9 (45%)

of 20 with 2 prior therapies, and 5 (26%) of 19 with $ 3

prior therapies (Appendix Table A2).

Response Rate by Mutation Status

Eleven patients (18%) in cohort A and 7 (11%) in cohort

B had KRAS/BRAF/NRAS wild-type tumors. Nine pa-

tients (15%) in cohort A and 5 (8%) in cohort B had

BRAF-mutant tumors, and 16 (26%) in cohort A and 22

(35%) in cohort B had KRAS-mutant tumors (Table 1). In

cohort A, responses were observed in 5 (55%) of 9

patients with BRAF-mutant tumors and in 7 (37%) of 19

with KRAS/NRAS-mutant tumors (Appendix Table A2;

Appendix Fig A2 and A3 online only). In cohort B, re-

sponses were observed in 1 (20%) of 5 patients with

TABLE 2. Best Response (RECIST Version 1.1 by Central Review) in Patients With Microsatellite Instability–High/Mismatch Repair–Deficient

Colorectal Cancer

Cohort A (n = 61) Cohort B (n = 63)

Best Response No. (%) 95% CI No. (%) 95% CI

Objective response rate* 20 (33) 21 to 46 21 (33) 22 to 46

Complete response 2 (3) 0 to 11 5 (8) 3 to 18

Partial response 18 (30) 19 to 43 16 (25) 15 to 38

Stable disease 11 (18) 9 to 30 15 (24) 14 to 36

Disease progression 28 (46) 33 to 59 25 (40) 28 to 53

Nonevaluable 2 (3) 0 to 11 2 (3) 0 to 11

Disease control rate 31 (51) 38 to 64 36 (57) 44 to 70

Median time to response, months (range) 4.3 (1.8-24.9) 3.9 (1.8-12.5)

Median duration of response, months (range) NR (6.2 to 31.31)† NR (4.4 to 23.61)†

Abbreviation: NR, not reached.

*Objective response rate by investigator was 31.1% in cohort A and 38.1% in cohort B.

†“1” indicates no PD at the time of last assessment.

14 © 2019 by American Society of Clinical Oncology Volume 38, Issue 1
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a BRAF-mutant tumor and in 9 (36%) of 25 with KRAS/

NRAS-mutant tumors (Appendix Table A2; Appendix Fig

A2 and A3).

Safety

In cohort A, 38 (62%) of 61 patients had any-grade

treatment-related AEs, with 10 (16%) having a grade

3-4 treatment-related AE (Table 3). Two patients (3%)

discontinued because of treatment-related AEs of in-

creased alanine aminotransferase and pneumonitis in

1 patient each. Treatment-related AEs with incidence of

$ 10% were arthralgia and nausea in 10 patients (16%)

each; diarrhea, asthenia, and pruritus in 8 patients

(13%) each; and fatigue in 6 patients (10%). The most
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common grade 3-4 treatment-related AEs among these

patients were fatigue in 2 (3%) and asthenia in 1 (2%). In

cohort B, 44 (70%) of 63 patients had any-grade treatment-

related AEs, with 8 (13%) having a grade 3-4 treatment-

related AE. Two patients (3%) discontinued because of

a treatment-related AE of pneumonitis. Treatment-related

AEs with incidence of $ 10% were fatigue and hypothy-

roidism in 11 patients (17%) each and hyperthyroidism,

arthralgia, and diarrhea in 7 patients (11%) each. There

were no grade 3-4 treatment-related AEs among these

patients. No grade 5 treatment-related AEs occurred in

either cohort (Table 3).

Immune-mediated AEs or infusion reactions occurred in

13 (21%) of the 61 patients in cohort A (Table 3). Most

events were grade 1-2 in severity, with 4 patients (7%)

having a grade 3-4 immune-mediated AE. Grade 3-4

immune-mediated AEs were pancreatitis in 2 patients

(3%) and hepatitis, pneumonitis, and severe skin toxicity in

1 patient (2%) each. Twenty-three (37%) of the 63 patients

in cohort B had immune-mediated AEs or infusion re-

actions, with 2 patients (3%) having a grade 3-4 immune-

mediated AE. Grade 3-4 immune-mediated AEs were

colitis and pneumonitis in 1 patient (2%) each (Table 3).

One patient (2%) in each cohort discontinued because of
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an immune-mediated AE of pneumonitis. No grade

5 immune-mediated AEs occurred in either cohort.

DISCUSSION

The data from the KEYNOTE-164 study confirm that

pembrolizumab provides durable responses with a man-

ageable safety profile in patients with previously treated

MSI-H/dMMR advanced or metastatic CRC. Pem-

brolizumab is approved for patients with previously

treated MSI-H/dMMR CRC after fluoropyrimidine, oxali-

platin, and irinotecan, and for patients with MSI-H/dMMR

non-CRC solid tumors after $ 1 prior therapy, regardless

of tumor type or origin. This first US Food and Drug

Administration approval of a tumor-agnostic anticancer

therapy was based on data that showed an ORR of

39.6% and evidence of durable clinical benefit in 149

patients with MSI-H/dMMR cancers across 5 clinical

studies, including 61 from cohort A of the phase II

KEYNOTE-164 study and 19 from the KEYNOTE-158

study of pembrolizumab in patients with MSI-H/dMMR

CRC and non-CRC, respectively.10,12 The current

updated analysis provides data from both cohort A (MSI-

H/dMMR CRC after $ 2 prior therapies) and cohort B

(MSI-H/dMMR CRC after $ 1 prior therapy) of KEYNOTE-

164 with longer follow-up. A companion article by

Marabelle et al13 presents data from KEYNOTE-158

TABLE 3. Treatment-Related AEs in Patients With Microsatellite Instability–High/Mismatch Repair–Deficient Colorectal Cancer

AE Cohort A (n = 61), No. (%) Cohort B (n = 63), No. (%)

Treatment-related AE

All 38 (62) 44 (70)

Grade 3-4 10 (16) 8 (13)

Led to discontinuation 2 (3)* 2 (3)*

Led to death 0 (0) 0 (0)

Events $ 10% in any group Any Grade Grade 3-4 Any Grade Grade 3-4

Arthralgia 10 (16) 1 (2) 7 (11) 0 (0)

Nausea 10 (16) 0 (0) 5 (8) 0 (0)

Diarrhea 8 (13) 0 (0) 7 (11) 0 (0)

Asthenia 8 (13) 1 (2) 2 (3) 0 (0)

Pruritus 8 (13) 0 (0) 5 (8) 0 (0)

Fatigue 6 (10) 2 (3) 11 (17) 0 (0)

Hypothyroidism 3 (5) 0 (0) 11 (17) 0 (0)

Hyperthyroidism 2 (3) 0 (0) 7 (11) 0 (0)

Immune-mediated AEs and infusion reactions†

All 13 (21) 23 (37)

Grade 3-4 4 (7) 2 (3)

Led to discontinuation 1 (2)‡ 2 (3)‡

Led to death 0 (0) 0 (0)

All events Any Grade Grade 3-4 Any Grade Grade 3-4

Hypothyroidism 6 (10) 0 (0) 13 (21) 0 (0)

Hyperthyroidism 3 (5) 0 (0) 7 (11) 0 (0)

Pancreatitis 3 (5) 2 (3) 0 (0) 0 (0)

Colitis 1 (2) 0 (0) 1 (2) 1 (2)

Hepatitis 1 (2) 1 (2) 0 (0) 0 (0)

Myositis 1 (2) 0 (0) 1 (2) 0 (0)

Pneumonitis 3 (5) 1 (2) 3 (5) 1 (2)

Severe skin toxicity 1 (2) 1 (2) 0 (0) 0 (0)

Infusion-related reactions 1 (2) 0 (0) 1 (2) 0 (0)

Abbreviation: AE, adverse event.

*Increased alanine aminotransferase and pneumonitis in 1 patient each in cohort A and pneumonitis in 2 patients in cohort B.

†On the basis of a list specified by the sponsor and considered regardless of attribution to treatment or immune relatedness by investigator.

‡Pneumonitis in 1 patient in cohort A and 2 in cohort B.
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(ClinicalTrials.gov identifier: NCT02628067), which

studied pembrolizumab in patients with previously

treated metastatic MSI-H/dMMR non-CRC solid tumors.

With a median duration of follow-up of 31 months in cohort

A, pembrolizumab provided an ORR of 33%, including

2 CRs, in patients with MSI-H/dMMR CRC and prior

treatment with fluoropyrimidine, oxaliplatin, and irinotecan.

Similarly, in cohort B, with a median duration of follow-up of

24 months, the ORR was 33%, including 5 CRs. The

median DOR was not reached in either cohort, and the

median OS was 31 months in cohort A and not reached in

cohort B, which supports the durability of the clinical

benefit of pembrolizumab in some patients with MSI-H/

dMMR CRC. While the lines of therapy for cohorts A and B

are largely overlapping, cohort B was composed of 38% of

patients receiving pembrolizumab after 1 line of therapy

and, therefore, represented tumors earlier in the disease

course. Our observations are in line with data from the

neoadjuvant setting suggesting that treatment with PD-1

blockade earlier or even treatment of naı̈ve tumors can be

more effective than treatment of more advanced and re-

fractory cases.14 The phase III KEYNOTE-177 study

(ClinicalTrials.gov identifier: NCT02563002) is evaluating

the antitumor activity of first-line pembrolizumab compared

with standard chemotherapy for patients with MSI-H/

dMMR metastatic CRC and should help to further refine

this observation.

In the current study, 46% of patients in cohort A and 49%

in cohort B had BRAF- or RAS-mutant tumors. Although

the numbers of patients with MSI-H/dMMR CRC BRAF- or

RAS-mutant tumors were small, responses in 19 of these

patients were still ongoing at the time of analysis. These

data compare favorably with response rates historically

observed with EGFR inhibitors (approximately 7-8%) and

chemotherapy in patients with KRAS-, RAS-, or BRAF-

mutant metastatic CRC.15,16 The demonstration of dura-

bility of responses with pembrolizumab in MSI-H/dMMR

CRC in various disease subsets supports the use of

pembrolizumab in patients with MSI-H/dMMR CRC re-

gardless of mutation status and 1, 2, or $ 3 prior lines of

treatment. Furthermore, the safety profile is consistent with

that observed with pembrolizumab across multiple tumor

types.12 No new safety signals were identified.

Limitations of the current study include the small sub-

group size, which impairs interpretation of subgroup

analyses, and lack of a comparator. In addition, MSI-H or

dMMR status was assessed locally because availability

and collection of tissue samples limited central confir-

mation. These tissue limitations precluded identification

of potential biomarkers, such as baseline immune cell

infiltrate, PD-L1 expression, and tumor mutation burden,

that may correlate with efficacy. Nonetheless, an un-

derstanding of the response to PD-1 blockade in MSI/

dMMR tumors is of high interest and may highlight novel

mechanisms of response that may affect the field of im-

munotherapy. Tumor intrinsic (ie, mutation spectra,

heterogeneity) and extrinsic (ie, tumor microenvironment,

HLA restriction) properties will be important factors to

evaluate in future cohorts.

In summary, data from KEYNOTE-164 confirm the

durable clinical benefit of pembrolizumab in patients

with previously treated MSI-H/dMMR metastatic CRC.

Pembrolizumab is an important addition to the treatment

options for these patients.
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FIG A1. Percent change from baseline in target lesion size (RECIST v1.1) with time in patients with microsatellite

instability–high/mismatch repair–deficient colorectal cancer in (A) Cohort A and (B) Cohort B. CR, complete response;

PD, disease progression; PR, partial response; SD, stable disease.
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TABLE A1. Treatment Disposition

Disposition Cohort A (n = 61), No. (%) Cohort B (n = 63), No. (%)

Completed 21 (34) 11 (17)

Treatment ongoing 0 (0) 10 (16)

Discontinued 40 (66) 42 (67)

Disease progression 29 (48) 27 (43)

Adverse event 5 (8) 4 (6)

Patient/physician decision/noncompliance 6 (10) 11 (17)

TABLE A2. Overall Response in Subgroups of Patients With Microsatellite Instability–High/Mismatch Repair–Deficient Colorectal Cancer

Response Cohort A (n = 61), No. (%) Cohort B (n = 63), No. (%)

Prior line of therapy

1 2 (33) 7 (29)

2 11 (39) 9 (45)

$ 3 7 (26) 5 (26)

BRAF/RAS* mutant status, No. of total No. (%)

BRAF wild type 9 of 28 (32) 13 of 29 (45)

BRAF mutant 5 of 9 (55) 1 of 5 (20)

BRAF undetermined 6 of 24 (25) 7 of 29 (24)

RAS wild type 8 of 19 (42) 7 of 16 (44)

RAS mutant 7 of 19 (37) 9 of 25 (36)

RAS undetermined 5 of 23 (22) 5 of 22 (23)

*RAS group includes KRAS/NRAS status.

© 2019 by American Society of Clinical Oncology Volume 38, Issue 1

Le et al


	Phase II Open ...
	INTRODUCTION
	METHODS
	Study Design and Patients
	Procedures
	Outcomes
	Statistical Analyses
	Data Availability

	RESULTS
	Patients
	Efficacy
	Response Rate by Prior Lines of Therapy
	Response Rate by Mutation Status
	Safety

	DISCUSSION
	REFERENCES
	APPENDIX
	APPENDIX


