10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Standard-Dose Pembrolizumab Plus Alternate-Dose Ipilimumab in Advanced
Melanoma: KEYNOTE-029 Cohort 1C, a Phase 2 Randomized Study of Two Dosing

Schedules

Georgina V. Long®; Caroline Robert?; Marcus O. Butler®; Felix Couture*; Matteo S. Carlino®;
Steven O’Day®; Victoria Atkinson’; Jonathan S. Cebon®; Michael P. Brown®; Stéphane
Dalle’®; Andrew G. Hill'*; Geoffrey T. Gibney'?; Steven McCune'®; Alexander M. Menzies®;

Cuizhen Niu'*; Nageatte Ibrahim’®; Blanca Homet Moreno™; Adi Diab'®

'Department of Medical Oncology and Translational Research, Melanoma Institute Australia,
The University of Sydney, and Mater and Royal North Shore Hospitals, Sydney, NSW,
Australia; 2Dermatology Service, Department of Medicine, Gustave Roussy, INSERMU-981,
and Paris-Saclay University, Villejuif, France; *Department of Medical Oncology, The
Princess Margaret Cancer Centre and University of Toronto, Toronto, ON, Canada;
*Department of Hematology, CHU de Québec—Hbtel-Dieu de Québec, Québec City, QC,
Canada; *Department of Medicine, Westmead and Blacktown Hospitals, Melanoma Institute
Australia, and The University of Sydney, Sydney, NSW, Australia; °Department of Medical
Oncology, John Wayne Cancer Institute at Providence Saint John’s Health Center, Santa
Monica, CA, USA; "Division of Cancer Sciences, Gallipoli Medical Research Foundation,
Greenslopes Private Hospital, Brisbane, QLD, Australia; ®Department of
Hematology/Oncology, Olivia Newton-John Cancer Research Institute, Heidelberg, VIC,
Australia; *Department of Medical Oncology, Royal Adelaide Hospital and University of
Adelaide, Adelaide, SA, Australia; *°University of Lyon, Hospices Civils de Lyon, Cancer
Research Centre of Lyon, Lyon, France; *Department of Health, Tasman Oncology

Research, Southport, QLD, Australia; **Melanoma Disease Group, Georgetown-Lombardi

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45
46

47

48

49

50

51

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Comprehensive Cancer Center, Washington, DC, USA; **Department of Clinical Research,
Wellstar Health System, Marietta, GA, USA; **Department of Clinical Oncology, MSD
China, Beijing, China; **Department of Clinical Oncology, Merck & Co., Inc., Kenilworth,
NJ, USA; *Department of Melanoma Medical Oncology, The University of Texas MD

Anderson Cancer Center, Houston, TX, USA

Corresponding author

Prof. Georgina V. Long, MD, PhD

Department of Medical Oncology and Translational Research
Melanoma Institute Australia

The University of Sydney

40 Rocklands Rd

Sydney, NSW 2065

Australia

Tel: +61-2-9911-7336

Fax: +61-2-9954-9290

Email: Georgina.Long@sydney.edu.au

Title: 154 (limit <165 characters including spaces)

Running head: Pembrolizumab + altered dose ipilimumab in KEYNOTE-029 1C

Key words: Pembrolizumab; ipilimumab; advanced melanoma; immunotherapy; alternative

dosing

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Funding
This work was supported by Merck Sharp & Dohme Corp., a subsidiary of Merck & Co.,

Inc., Kenilworth, NJ, USA. No grant number is applicable.

Role of the Funding Source

Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, sponsored
this study. The sponsor collaborated with academic advisers to design the study and gather, analyze,
and interpret the results. All authors had full access to all study data and approved the decision to

submit the manuscript for publication.

Authors’ Disclosures

G. V. Long reports consulting or advisory role for Aduro Biotech Inc, Amgen Inc, Array
Biopharma Inc, Boehringer Ingelheim International GmbH, Bristol Myers Squibb, Highlight
Therapeutics S.L., Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc.,
Kenilworth, NJ, USA, Novartis Pharma AG, QBiotics Group Limited, Regeneron
Pharmaceuticals Inc, SkylineDX B.V., and Specialised Therapeutics Australia Pty Ltd. C.
Robert reports consulting or advisory role for Bristol Myers Squibb, Merck Sharp & Dohme
Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, Novartis, Roche, Pierre
Fabre, Sanofi, Biothera, and Curevac. M. O. Butler reports consulting or advisory role for
Adaptimmune, Bristol Myers Squibb, EMD Serono, Genzyme, GlaxoSmithKline,
Immunocore, Immunovaccine, Merck Sharp & Dohme Corp., a subsidiary of Merck & Co.,
Inc., Kenilworth, NJ, USA, and Novartis; and research funding from Merck Sharp & Dohme
Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, and Takara Bio. F. Couture
has nothing to disclose. M. S. Carlino reports honoraria from Bristol Myers Squibb, Merck
Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, and

Novartis; and consulting or advisory role for Bristol Myers Squibb, Merck Sharp & Dohme

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, Amgen, Novartis, Pierre
Fabre, Roche, Sanofi, Merck and Co, Ideaya, Regeneron, Nektar, Eisai, and QBiotics. S.
O’Day reports consulting or advisory role for Merck, Bristol Myers Squibb, Agenus,
Immunosync, Biothera, and Exicure; speaker fee from Bristol Myers Squibb; and research
funding from Merck, Bristol Myers Squibb, Exicure, Agenus, Biothera, ImaginAb,
Ultimovacs, Genocea, Vyraid, and Shattuck Labs. V. Atkinson reports honoraria from Bristol
Myers Squibb, Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth,
NJ, USA, Nektar, Novartis, Roche, and Pierre Fabre; consulting or advisory role for Bristol
Myers Squibb, Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth,
NJ, USA, Nektar, Novartis, Roche, and Pierre Fabre; speakers’ bureau for Bristol Myers
Squibb, Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ,
USA, Novartis, and Roche; and travel, accommodations, expenses from Bristol Myers
Squibb. J. S. Cebon reports grants from Merck Sharp & Dohme Corp., a subsidiary of Merck
& Co., Inc., Kenilworth, NJ, USA, Bristol Myers Squibb, Australian Government Medical
Research Future Fund, and Novartis; and advisory board fees from Bristol Myers Squibb to
his institution. M. P. Brown reports consulting or advisory role (institution) from Amgen,
Bristol Myers Squibb, GlaxoSmithKline, Roche, Novartis, and Merck Sharp & Dohme Corp.,
a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA; and research funding (institution)
from Bristol Myers Squibb, GlaxoSmithKline, Merck Sharp & Dohme Corp., a subsidiary of
Merck & Co., Inc., Kenilworth, NJ, USA, Novartis, Zucero, Roche, and Pharmaust. S. Dalle
reports employment of an immediate family member with Sanofi Pasteur; stock or other
ownership of an immediate family member with Sanofi Pasteur; research funding from
Bristol Myers Squibb and Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc.,
Kenilworth, NJ, USA; and travel, accommodations, or expenses from Bristol Myers Squibb

and Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

A. G. Hill reports nothing to disclose. G. T. Gibney reports consulting or advisory role for
Novartis, Bristol Myers Squibb, Merck Sharp & Dohme Corp., a subsidiary of Merck & Co.,
Inc., Kenilworth, NJ, USA, and Regeneron; and research funding to institution from Exelixis.
S. McCune reports speakers’ bureau for Bristol Myers Squibb; and research funding for
present study from Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc.,
Kenilworth, NJ, USA. A. M. Menzies reports consulting and advisory role for Bristol Myers
Squibb, Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ,
USA, Novartis, Roche, Pierre Fabre, and QBiotics. C. Niu is an employee of and has received
honoraria from MSD, China. N. Ibrahim and B. Homet Moreno are employees of and own
stock and/or hold stock options in Merck Sharp & Dohme Corp., a subsidiary of Merck &
Co., Inc., Kenilworth, NJ, USA. A. Diab reports consulting or advisory role for Nektar, Idera,
and Apexigen; research funding from Merck, Nektar therapeutics, ldera Pharmaceuticals,

Apexigen; and travel support from Nektar.

Journal: Clinical Cancer Research
Article type: Original Article

Abstract word count: 249 (limit, 250)
Text word count: 3156 (limit, 5000 words)
References: 16 (limit, 50)

Figures/tables: 3 tables/3 figures (limit, 6)

Supplemental tables/figures: 5 tables/2 figures (no limit)

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Translational relevance statement (146; limit 120-150 words)

Combining programmed death 1 (PD-1) and cytotoxic T-lymphocyte—associated antigen 4
(CTLA-4) inhibitors provides substantial long-term benefit albeit with considerable toxicity
in advanced melanoma. CTLA-4 inhibitors (eg, ipilimumab) are associated with dose-
dependent toxicity. Consequently, PD-1 inhibitors plus alternative ipilimumab dosing
regimens have been tested to reduce toxicity while maintaining antitumor activity. We report
results from cohort C of the phase | KEYNOTE-029 study involving standard-dose
pembrolizumab plus alternative ipilimumab dosing regimens in patients with advanced
melanoma. Patients received pembrolizumab 200 mg every 3 weeks for <24 months plus
ipilimumab 50 mg every 6 weeks for 4 doses, or the same pembrolizumab regimen plus
ipilimumab 100 mg every 12 weeks for 4 doses. Both regimens showed antitumor activity
above the protocol-defined threshold, and pembrolizumab plus ipilimumab 50 mg met the
threshold for meaningful reduction in toxicity. Further exploration of PD-1 inhibitors with

alternative ipilimumab dosing is warranted.
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ABSTRACT (249/250 words)

Purpose: Standard-dose pembrolizumab plus alternative-dose ipilimumab (1 mg/kg Q3W for
4 doses) was tolerable and had robust antitumor activity in advanced melanoma in cohort B
of the phase 1 KEYNOTE-029 study. Cohort C evaluated standard-dose pembrolizumab with
two other alternative ipilimumab regimens.

Experimental Design: Patients with treatment-naive unresectable stage 111/1V melanoma
were randomly assigned 1:1 to pembrolizumab 200 mg Q3W for <24 months plus
ipilimumab 50 mg Q6W for 4 doses (PEM200+IP150), or the same pembrolizumab regimen
plus ipilimumab 100 mg Q12W for 4 doses (PEM200+IP1100). Primary end points were
incidence of grade 3-5 treatment-related adverse events (TRAES) and objective response rate
(ORR) per RECIST v1.1 by independent central review. Per protocol-defined thresholds,
grade 3-5 TRAE incidence <26% indicated meaningful toxicity reduction and ORR >48%
indicated no decrease in efficacy versus data reported for other PD-1 inhibitor/ipilimumab
combinations.

Results: Median follow-up on February 18, 2019, was 16.3 months in PEM200+IP150
(N=51) and 16.4 months in PEM200+1P1100 (N=51). Grade 3-5 TRAES occurred in 12
(24%) patients in PEM200+1P150 and 20 (39%) in PEM200+1P1100. One patient in
PEM200+IPI150 died from treatment-related autoimmune myocarditis. Immune-mediated
AEs or infusion reactions occurred in 21 (42%) patients in PEM200+1P150 and 28 (55%) in
PEM200+1P1100. ORR was 55% in PEM200+1PI150; 61% in PEM200+1P1100.
Conclusions: Pembrolizumab 200 mg Q3W plus ipilimumab 50 mg Q6W or 100 mg Q12W
demonstrated antitumor activity above the predefined threshold; pembrolizumab plus
ipilimumab 50 mg Q6W had lower incidence of grade 3-5 TRAES than the predefined
threshold, suggesting a reduction in toxicity.

Trial identification: ClinicalTrials.gov, NCT02089685
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INTRODUCTION

Programmed death 1 (PD-1) inhibitors are a standard treatment option for patients with
advanced melanoma (1), and when given in combination with the cytotoxic T-lymphocyte—
associated antigen 4 (CTLA-4) inhibitor ipilimumab, can provide substantial long-term
benefit (2). This was initially demonstrated in the phase 2 CheckMate 069 and phase 3
CheckMate 067 studies (2-4). The latter investigated the PD-1 inhibitor nivolumab at 1
mg/kg plus ipilimumab 3 mg/kg every 3 weeks (Q3W) for 4 doses followed by nivolumab
maintenance. The 5-year overall survival (OS) rate in CheckMate 067 was numerically
higher (52%) for nivolumab plus ipilimumab compared with nivolumab (44%) or ipilimumab
monotherapy (26%) (2). However, the combination was associated with a higher incidence of
grade 3/4 treatment-related adverse events (TRAES) (59%) compared with nivolumab (23%)
or ipilimumab monotherapy (28%) (2).

CTLA-4 inhibitors are known to be associated with dose-dependent toxicity and are
associated with a higher incidence of fatal adverse events (AEs) (5,6). Consequently, several
studies have investigated alternative dosing combinations of PD-1 inhibitors and ipilimumab
with the aim of reducing toxicity while retaining antitumor activity (7,8).

The phase I111b/IVV CheckMate 511 study compared 2 dosing regimens of nivolumab
with ipilimumab; the approved regimen of nivolumab 1 mg/kg plus ipilimumab 3 mg/kg
Q3W for 4 doses followed by nivolumab maintenance (NIVVO1+IP13) versus nivolumab 3
mg/kg plus ipilimumab 1 mg/kg for 4 doses followed by nivolumab maintenance
(NIVO3+IPI1). NIVO3+IPI1 was associated with a lower incidence of grade 3-5 TRAEs
compared with NIVO1+IPI3 (34% vs 48%; P = 0.006), and similar objective response rates
(ORR; 45.6% vs 50.6%, respectively), although the study was not powered to demonstrate

noninferiority for efficacy (8).

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Manageable toxicity was also observed in cohort B of the single-arm KEYNOTE-029
study (N = 153), which investigated pembrolizumab 2 mg/kg plus ipilimumab 1 mg/kg Q3W
for 4 doses followed by pembrolizumab maintenance (7,9). At a median follow-up of 36.8
months, grade 3/4 TRAESs occurred in 47.1% of patients; the ORR was 62.1%; the median
duration of response (DOR), progression-free survival (PFS), and OS were not reached (9).
This incidence of grade 3/4 TRAEs was lower than that reported for standard-dose nivolumab
plus ipilimumab in CheckMate-069 and CheckMate-067 (54% and 59%, respectively) with a
similar ORR (59% and 58%, respectively) (2,3). Although the results from cohort B of the
KEYNOTE-029 study indicated that standard-dose pembrolizumab with reduced-dose
ipilimumab had a manageable toxicity profile and robust antitumor activity, it remains
unknown whether dose frequency has an impact on safety and efficacy of the combination.

The objective of this analysis was to establish the safety and antitumor activity of
standard-dose pembrolizumab with 2 alternative flat-dosing regimens of ipilimumab (50 mg
every 6 weeks [Q6W] for 4 doses or 100 mg every 12 weeks [Q12W] for 4 doses) in patients

with advanced melanoma.

METHODS

Study Design and Participants

Cohort C of the open-label phase | KEYNOTE-029 study recruited patients from 20 sites in
Australia, Canada, France, New Zealand, and the United States. Eligible patients were 18
years or older, had previously untreated, histologically confirmed unresectable stage 111 or IV
melanoma (not uveal or ocular), measurable disease per Response Evaluation Criteria in
Solid Tumors (RECIST) v1.1, Eastern Cooperative Oncology Group (ECOG) performance

status of 0 or 1, and adequate organ function. Patients could have received prior adjuvant or
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neoadjuvant therapy on the condition that (1) treatment did not target PD-1, programmed
death ligand 1 (PD-L1), BRAF, or MEK, (2) they did not discontinue adjuvant/neoadjuvant
treatment because of TRAESs and all TRAEs had resolved, and (3) if anti-CTLA-4 therapy
was received, relapse did not occur during treatment or within the following 6 months.
Patients were excluded if they had brain metastases or carcinomatous meningitis (patients
with previously treated, stable brain metastases were eligible). Additional eligibility criteria
are listed in the Supplementary Methods (study protocol available online).

The study protocol and amendments were approved by the appropriate institutional
review boards and ethics committees for each center. The study was conducted in accordance
with the protocol and subsequent amendments, Good Clinical Practice Guidelines, and the

Declaration of Helsinki. All patients provided written informed consent.

Procedures

Patients were randomly assigned (1:1) to ipilimumab 50 mg Q6W intravenously (V)
for 4 doses plus pembrolizumab 200 mg Q3W IV for up to 24 months (PEM200+IPI50) or
ipilimumab 100 mg Q12W IV for 4 doses plus pembrolizumab 200 mg Q3W IV for up to 24
months (PEM200+1P1100). Randomization was performed centrally using an interactive
voice response/integrated web response system. Treatment with pembrolizumab was
discontinued if patients had documented disease progression, unacceptable AEs, or withdrew
from the study. Patients with radiologic progressive disease who were continuing to derive
clinical benefit from therapy and were clinically stable were permitted to continue treatment
at the discretion of the investigator and with sponsor approval. After at least 24 weeks of
treatment with pembrolizumab, patients who attained an investigator-determined complete
response (CR) could stop pembrolizumab treatment if at least 2 doses were received after CR

was first documented.

10
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Assessments

Tumor radiographic imaging was performed Q6W until week 24 and Q12W
thereafter. Tumor response was assessed per RECIST v1.1 by independent central review.
Investigator-assessed modified RECIST v1.1 was used for informing treatment decisions.
Safety was assessed throughout the study and for 30 days thereafter (90 days for serious AEs
and immune-mediated AEs), and AEs were graded per the National Cancer Institute
Common Terminology Criteria for Adverse Events, version 4.0. PD-L1 expression in tumor
samples was assessed at a central laboratory using the PD-L1 IHC 22C3 pharmDx assay
(Agilent Technologies, Carpinteria, CA, USA). PD-L1 positivity was defined as staining on
at least 1% of tumor cells or adjacent immune cells.

Primary end points were safety and tolerability, incidence of grade 3-5 TRAEs, and
ORR. Secondary end points included PFS, DOR, and OS. Additional details regarding end

points are included in the Supplementary Methods.

Statistical Analysis

Fifty participants per arm were planned for enrollment in cohort C to provide
adequate precision for estimating the primary end points. Given this sample size, an
incidence of grade 3-5 TRAES of <26% would suggest a meaningful reduction in toxicity
compared with other combination regimens of PD-1 inhibitors and ipilimumab as the upper
bound of a 90% confidence interval (CI) for the true incidence of grade 3-5 TRAES excludes
40%, given rates for combinations of nivolumab and ipilimumab typically exceed 40%
(3,10). An ORR >48% would suggest efficacy similar to that of other combination regimens
of PD-1 inhibitors and ipilimumab, as the 90% CI excludes 35%, which is a rate consistent

with that observed in phase 111 studies of pembrolizumab monotherapy (11,12). The efficacy

11
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population included all patients with measurable disease; the safety population included all
patients who received at least 1 dose of study treatment. The Kaplan-Meier method was used
for estimation of PFS, OS, and DOR. Exact 95% Cls were calculated for ORR. Exploratory
subgroup analysis of ORR by patient baseline characteristics was also performed. Statistical
analyses were performed using SAS, version 9.4. This multicohort trial is registered with

ClinicalTrials.gov, number NCT02089685.

RESULTS

Between June 15, 2017, and March 2, 2018, 102 patients were enrolled into cohort 1C (51 to
PEM200+IPI150, 51 to PEM200+IP1100) (Supplementary Figure S1). At baseline, most
patients had an ECOG performance status of 0 (88% PEMZ200+IP150, 82%
PEM200+1P1100), normal lactate dehydrogenase (LDH) level (59%, 71%), and PD-L1—
positive tumors (63%, 61%) (Table 1). For several baseline characteristics, there was a >10%
difference between the treatment arms. Notably, there was a higher proportion of patients
with poor prognostic factors in the PEM200+1PI150 arm; M1c stage (67%, 51%), elevated
LDH levels (35%, 25%), and brain metastasis (10%, 0%). A higher proportion of patients in

the PEM200+IP1100 arm had BRAF-mutant disease (29%, 39%).

Patient Disposition

At the February 18, 2019, data cutoff, the median follow-up was 16.3 months (range, 0.8 to
20 months) for PEM200+IPI50 and 16.4 months (range, 0.4 to 20.2 months) for
PEM200+1P1100, and 30 (59%) and 24 (47%) patients, respectively, were continuing study
treatment (Supplementary Table S1). The most common reasons for discontinuation of

study treatment were progressive disease (22% [n = 11], PEM200+1P150; 12% [n = 6],

12
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PEM200+1P1100) and AEs (16% [n = 8], PEM200+IPI50; 20% [n = 10], PEM200+IP1100)
(Supplementary Figure S1). Five patients discontinued treatment after achieving CR (1
patient in the PEM200+1PI50 arm had received 11.8 months of study treatment; 4 patients in
the PEM200+IP1100 arm who had received 8.5, 15.7, 16.7, and 18.5 months of study

treatment, respectively).

Safety

Pembrolizumab and ipilimumab exposure were similar in both arms (Supplementary
Table S2). Patients in PEM200+IPI50 received a median of 19 doses (range, 1 to 29 doses)
of pembrolizumab and 4 doses (range, 1 to 6 doses) of ipilimumab; patients in
PEM200+1P1100 received a median of 19 doses (range, 1 to 30 doses) of pembrolizumab and
4 doses (range, 1 to 4 doses) of ipilimumab. Most patients in both arms received 4 doses of
ipilimumab (38 [75%] PEM200+1P150; 31 [61%] PEM200+IP1100) (Supplementary Table
S2). All 51 (100%) patients in PEM200+1P150 and 49 (96%) patients in PEM200+1P1100
experienced >1 TRAE. Of 51 patients in each arm, 12 (24%) and 20 (39%) experienced >1
grade 3-5 TRAE (Table 2). In the PEM200+IPI50 arm, a 74-year-old male patient died on
day 24 from first dose of study drug because of treatment-related autoimmune myocarditis;
this patient had a prior medical history of grade 2 hypertension, treated with losartan. Eight
(16%) patients in PEM200+1P150 and 12 (24%) patients in PEM200+IP1100 discontinued
one or both study drugs because of a TRAE (Supplementary Table S1). Discontinuation of
both pembrolizumab and ipilimumab due to the same TRAE occurred in 6 (12%) patients in
PEM200+1PI150 and 5 (10%) patients in PEM200+IP1100. No (0%) patients in
PEM200+1PI150 and 2 (4%) patients in PEM200+1P1100 discontinued ipilimumab only
because of a TRAE. After completion of ipilimumab, pembrolizumab was discontinued

because of a TRAE in 1 (2%) patient in each arm. One (2%) patient in each arm discontinued
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ipilimumab for 1 TRAE and later discontinued pembrolizumab for another TRAE
(Supplementary Table S1).

The most common TRAES of any grade in the PEM200+IP150 and PEM200+1P1100
arms were fatigue (57%, 51%), pruritus (31%, 53%), rash (39%, 41%), and diarrhea (25%,
35%) (Table 2). The most common grade 3/4 TRAESs were increased lipase (10%
PEM200+1P150, 16% PEMZ200+IP1100), colitis (4%, 6%) and increased amylase (2%, 4%)
(Supplementary Table S3).

Immune-mediated AEs (derived from a predefined, sponsor-specified list of AEs with
immunologic mechanisms of action) and infusion reactions occurred in 21 (41%) patients in
PEM200+1PI150 and 28 (55%) patients in PEM200+1P1100 and were predominantly grade 1
or 2 in severity (Supplementary Table S4). The most common immune-mediated AEs
(>10% of patients in either arm) were hypothyroidism (14% PEM200+IP150, 20%
PEM200+1P1100) and colitis (10%, 12%). Grade 3 immune-mediated AEs that occurred in
more than 1 patient in either arm were colitis (6% PEM200+1P150, 8% PEM200+1P1100) and
hepatitis (2%, 4%). One (2%) patient in the PEM200+IP150 arm had grade 4 myositis and 1
(2%) patient in the PEM200+IPI50 arm died because of immune-mediated myocarditis. Ten
(48%) patients in the PEM200+IPI50 arm and 19 (68%) patients in the PEM200+IP1100 arm
with immune-mediated AEs or infusion reactions were treated with systemic corticosteroids

(Supplementary Table S5).

Efficacy

The ORR was 55% (28 of 51 patients; 95% CI, 40% to 69%) in PEM200+IPI50 and
61% (31 of 51 patients; 95% ClI, 46% to 74%) in PEM200+1P1100, including 8 CRs (16%) in
PEM200+1P150 and 13 CRs (25%) in PEM200+IP1100 (Table 3). Median time to response

was 1.4 months (range, 1.3 to 9.3 months) in PEM200+IP150 and 1.5 months (range, 1.3 to
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10.9 months) in PEM200+IP1100. In PEM200+IP150, 38 of 43 (88%) evaluable patients
experienced a reduction in target lesion size from baseline (Figure 1A). In PEM200+IP1100,
40 of 44 (91%) evaluable patients experienced a reduction in target lesion size from baseline
(Figure 1B). Four of 28 (14%) responders in PEM200+1P150 had progressed at data cutoff
(Figure 2A), and 2 of 31 (6%) in PEM200+IP110 (Figure 2B); the median DOR was not
reached in PEM200+IPI50 (range, 1.4+ to 17.9+ months) or PEM200+1P1100 (range, 2.8+ to
18.3+ months); the percentage of patients with ongoing response at 12 months was estimated
to be 88% in PEM200+IPI50 and 93% in PEM200+1P1100 (Figure 3A). Subgroup analysis
of ORR by patient baseline characteristics showed treatment benefit from both regimens
regardless of baseline clinical or demographic characteristics, although patient numbers were
small in some subgroups (Supplementary Figure S2). Patients with BRAF-mutant versus
BRAF wild-type melanoma, normal versus elevated baseline LDH level, and PD-L1-positive
versus negative melanoma had higher response rates in both arms.

At data cutoff, 19 (37%) of 51 patients in PEM200+IP150 and 13 (25%) of 51 in
PEM200+1P1100 had a progression event; median PFS was not reached in either arm. The 6-
month PFS rate was 74% (95% CI, 60% to 84%) in PEM200+IP150 and 86% (95% CI, 73%
to 93%) in PEM200+1P1100; the 12-month PFS rate was 65% (95% CI, 50% to 77%) in
PEM200+1P150 and 82% (95% CI, 68% to 90%) in PEM200+IP1100; the 18-month PFS rate
was 59% (95% CI, 43% to 72%) in PEM200+1P150 and 69% (95% CI, 52% to 81%) in
PEM200+1P1100 (Figure 3B).

Fourteen (27%) patients in PEM200+IP150 arm and 12 (24%) patients in
PEM200+1P1100 received subsequent anticancer therapy after discontinuation of study
treatment. Of these, 10 (20%) in the PEM200+1P150 arm and 4 (8%) in the PEM200+1P1100
received therapy after discontinuing the study because of progressive disease

(Supplementary Table S6). Eleven (22%) and 6 (12%) patients received subsequent
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immunotherapy in the PEM200+1PI150 and PEM200+IP1100 arms, respectively
(Supplementary Table S6). After discontinuing study treatment, most patients received a
checkpoint inhibitor alone or combined with an experimental therapy, and all patients with
BRAF-mutant disease who experienced disease progression received a BRAF+ MEK
inhibitor (1 patient in the PEM200+IP150 arm and 3 in the PEM200+1P1100 arm).

At data cutoff, 5 (10%) patients in PEM200+IPI50 and 6 (12%) in PEM200+IP1100
had died because of progression of melanoma, and 1 patient in the PEM200+IPI50 arm died
because of a TRAE. Median OS was not reached in either arm; the 12-month OS rate was
94% (95% CI, 83% to 98%) in PEM200+IP150 and 90% (95% CI, 78% to 96%) in
PEM200+1P1100; 18-month OS rate was 85% (95% ClI, 70% to 92%) in PEM200+1P150 and

82% (95% Cl, 67% to 91%) in PEM200+IP1100 (Figure 3C).

DISCUSSION

Cohort 1C of the KEYNOTE 029 study was designed to investigate standard-dose
pembrolizumab with alternative-dose ipilimumab to determine if the efficacy of combined
PD-1 and CTLA-4 inhibitor therapy could be maintained while reducing toxicity. With an
incidence of grade 3-5 TRAES of 24%, PEM200+IPI50 met the predefined threshold (<26%)
for a meaningful reduction in toxicity compared with the incidence reported in other studies
investigating combined PD-1 and CTLA-4 inhibitor regimens (7,8). This threshold was not
met with PEM200+1P1100 (grade 3-5 TRAEs 39%). Notably, the ORR in both
PEM200+1PI150 (55%) and PEM200+IP1100 (61%) met the predefined threshold of >48% for
equivalent efficacy with other PD-1 and CTLA-4 inhibitor combinations.

The ORR and CR results reported in the current study (PEM200+IP150: ORR, 55%,
and CR, 16%; PEM200+IP1100: ORR, 61%, and CR, 25%) are within the ranges reported in

previous studies of PD-1 plus CTLA-4 inhibitors in melanoma, although cross-trial
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comparisons should be made cautiously because of differences in patient populations, study
procedures, and length of follow-up. In CheckMate 067 (2) and CheckMate 511 (8), standard
or alternate nivolumab plus ipilimumab dosing resulted in ORRs of 51% to 58% for standard
dosing and 46% for alternate dosing, and CRs of 14% to 22% and 15%, respectively. In
cohort B of the KEYNOTE-029 study, ipilimumab 1 mg/kg plus standard-dose
pembrolizumab resulted in an ORR of 62% and CR of 27% (9). Similarly, the 12-month PFS
rates in the current study (65%, PEM200+IPI50; 82%, PEM200+1P1100) were favorable
compared with the 12-month PFS rates reported with other PD-1 plus CTLA-4 inhibitor
regimens: 46% to 53% with standard ipilimumab plus nivolumab dosing, 47% with
ipilimumab 1 mg/kg plus nivolumab 3 mg/kg, and 68% with ipilimumab 1 mg/kg plus
standard-dose pembrolizumab (3,8,9). Similar findings are observed when comparing 12-
month OS rates in the current study (>90% in each arm) with 12-month OS rates for other
CTLA-4 plus PD-1 inhibitor regimens (73%-89%) (3,7).

The results of this study suggest that further exploration of alternative ipilimumab
dosing in combination with PD-1 inhibitors is warranted. Randomized controlled trials
comparing alternative dosing regimens to standard dosing regimens are needed, as there may
be a dose-response with CTLA-4 inhibitors that has not been observed with PD-1 inhibitors.
For example, in a randomized phase 3 trial, ipilimumab administered at 10 mg/kg Q3W for 4
doses improved the OS in advanced melanoma patients compared with 3 mg/kg (13). In
contrast, pembrolizumab has a similar efficacy whether administered at 10 mg/kg every 2 or
3 weeks, or 2 mg/kg Q3W (12,14,15). In addition to dose-response, the effect of varying
CTLA-4 inhibitor duration in the treatment schedule also needs to be explored. In this study,
75% of patients in the PEM200+IPI50 arm and 61% of patients in the PEM200+1P1100 arm
received 4 doses of ipilimumab. In contrast, patients in CheckMate 067 receiving nivolumab

1 mg/kg + ipilimumab 3 mg/kg every 3 weeks for 4 doses, followed by nivolumab 3 mg/kg
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every 2 weeks, had lower ipilimumab exposure, with only 57% of patients receiving 4 doses
(2). Factors that may have contributed to this difference include the dose of PD-1 and CTLA-
4 inhibitor received and the treatment schedule. Although not powered to make comparisons,
our current study showed a numerically higher ORR and a higher proportion of CRs in
PEM200+1P1100 versus PEM200+1P150; this should be interpreted with caution since a
higher proportion of patients had poorer baseline prognostic factors in PEM200+1PI50 versus
PEM200+1PI1100 (eg, elevated LDH [35% vs 26%] and M1c [67% vs 51%)]).

Ongoing studies of pembrolizumab plus CTLA-4 inhibitors in patients with advanced
melanoma include a phase 2 study of pembrolizumab plus low-dose ipilimumab in patients
with brain metastases (ClinicalTrials.gov, NCT03873818) and a phase 2 study of
pembrolizumab plus ipilimumab in patients pretreated with an anti-PD-1/PD-L1 antibody
(ClinicalTrials.gov, NCT02743819). In addition, an ongoing phase 1/2 study
(ClinicalTrials.gov, NCT03179436) is assessing the safety, pharmacokinetics, and efficacy of
pembrolizumab plus the anti-CTLA-4 antibody MK-1308 in patients with advanced solid
tumors, including PD-1/PD-L1 refractory melanoma. Results from these studies may provide
further evidence for the benefit-risk profile of various dosing regimens of pembrolizumab
with CTLA-4 inhibitors.

This study demonstrated robust antitumor activity in patients with treatment-naive
advanced melanoma who received standard-dose pembrolizumab 200 mg Q3W combined
with either ipilimumab 50 mg Q6W or 100 mg Q12W. Although the ipilimumab 100 mg
Q12W arm did not meet the predefined threshold for a reduction in toxicity compared with
other anti—PD-1 plus anti-CTLA-4 combination regimens, the ipilimumab 50 mg Q6W arm
did meet this threshold, warranting further investigation of this combination.. Longer follow-

up and appropriately powered randomized controlled trials are required to confirm that these
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alternative dosing regimens reduce toxicity without compromising efficacy in patients with

advanced melanoma.

Acknowledgments

The authors thank James R. Anderson, of Merck Sharp & Dohme Corp., a subsidiary of
Merck & Co., Inc., Kenilworth, NJ, USA, for critical review of the manuscript. Medical
writing and editorial assistance was provided by Doyel Mitra, PhD, CMPP, and Jemimah
Walker, PhD, of ApotheCom, Yardley, PA, and was funded by Merck Sharp & Dohme

Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

Authors’ Contributions

Conception, design, or planning of the study: Georgina V. Long, Caroline Robert, Matteo
S. Carlino, Nageatte Ibrahim, Blanca Homet Moreno, Adi Diab

Analysis of the data: Caroline Robert, Cuizhen Niu, Nageatte Ibrahim, Adi Diab
Acquisition of the data: Georgina V. Long, Caroline Robert, Marcus O. Butler, Felix
Couture, Matteo S. Carlino, Steven O’Day, Victoria Atkinson, Jonathan S. Cebon, Michael P.
Brown, Stéphane Dalle, Andrew G. Hill, Geoffrey T. Gibney, Steven McCune, Alexander M.
Menzies, Blanca Homet Moreno, Adi Diab

Interpretation of the results: Georgina V. Long, Marcus O. Butler, Steven O’Day, Victoria
Atkinson, Geoffrey T. Gibney, Steven McCune, Nageatte Ibrahim, Blanca Homet Moreno,

Adi Diab

19

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

465

466

467

468

469

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Drafting of the Manuscript: Georgina V. Long, Victoria Atkinson, Nageatte Ibrahim,
Blanca Homet Moreno, Adi Diab
Critically reviewing or revising the manuscript for important intellectual content: All

authors

20

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

470

471 REFERENCES

472 1. Dummer R, Hauschild A, Lindenblatt N, Pentheroudakis G, Keilholz U, Committee
473 EG. Cutaneous melanoma: ESMO Clinical Practice Guidelines for diagnosis,

474 treatment and follow-up. Ann Oncol 2015; 26(suppl 5): v126-132.

475 2. Larkin J, Chiarion-Sileni V, Gonzalez R, Grob JJ, Rutkowski P, Lao CD, et al. Five-
476 year survival with combined nivolumab and ipilimumab in advanced melanoma. N
477 Engl J Med 2019; 381(16): 1535-1546.

478 3. Hodi FS, Chesney J, Pavlick AC, Robert C, Grossmann KF, McDermott DF, et al.

479 Combined nivolumab and ipilimumab versus ipilimumab alone in patients with
480 advanced melanoma: 2-year overall survival outcomes in a multicentre, randomised,
481 controlled, phase 2 trial. Lancet Oncol 2016; 17(11): 1558-1568.

482 4. Wolchok JD, Chiarion-Sileni V, Gonzalez R, Rutkowski P, Grob JJ, Cowey CL, et al.
483 Overall survival with combined nivolumab and ipilimumab in advanced melanoma. N
484 Engl J Med 2017; 377(14): 1345-1356.

485 5. Jiang Y, Zhang N, Pang H, Gao X, Zhang H. Risk and incidence of fatal adverse

486 events associated with immune checkpoint inhibitors: a systematic review and meta-
487 analysis. Ther Clin Risk Manag 2019; 15: 293-302.

488 6. Bertrand A, Kostine M, Barnetche T, Truchetet ME, Schaeverbeke T. Immune related
489 adverse events associated with anti-CTLA-4 antibodies: systematic review and meta-
490 analysis. BMC Med 2015; 13: 211.

491 7. Long GV, Atkinson V, Cebon JS, Jameson MB, Fitzharris BM, McNeil CM, et al.

492 Standard-dose pembrolizumab in combination with reduced-dose ipilimumab for
493 patients with advanced melanoma (KEYNOTE-029): an open-label, phase 1b trial.
494 Lancet Oncol 2017; 18(9): 1202-1210.

21

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

495 8. Lebbe C, Meyer N, Mortier L, Marquez-Rodas I, Robert C, Rutkowski P, et al.

496 Evaluation of two dosing regimens for nivolumab in combination with ipilimumab in
497 patients with advanced melanoma: results from the phase I11b/IVV CheckMate 511
498 trial. J Clin Oncol 2019; 37(11): 867-875.

499 9. Carlino MS, Menzies AM, Atkinson V, Cebon JS, Jameson MB, Fitzharris BM, et al.

500 Long-term follow-up of standard-dose pembrolizumab plus reduced-dose ipilimumab
501 in patients with advanced melanoma: KEYNOTE-029 part 1B. Clin Cancer Res 2020;
502 26(19): 5086-5091.

503 10. Larkin J, Chiarion-Sileni V, Gonzalez R, Grob JJ, Cowey CL, Lao CD, et al.

504 Combined nivolumab and ipilimumab or monotherapy in untreated melanoma. N Engl
505 J Med 2015; 373(1): 23-34.

506 11. Robert C, Schachter J, Long GV, Arance A, Grob JJ, Mortier L, et al. Pembrolizumab
507 versus ipilimumab in advanced melanoma. N Engl J Med 2015; 372(26): 2521-2532.

508 12. Schachter J, Ribas A, Long GV, Arance A, Grob J-J, Mortier L, et al. Pembrolizumab

509 versus ipilimumab for advanced melanoma: final overall survival results of a
510 multicentre, randomised, open-label phase 3 study (KEYNOTE-006). Lancet 2017;
511 390(10105): 1853-1862.

512 13. Ascierto PA, Del Vecchio M, Robert C, Mackiewicz A, Chiarion-Sileni V, Arance A,

513 et al. Ipilimumab 10 mg/kg versus ipilimumab 3 mg/kg in patients with unresectable
514 or metastatic melanoma: a randomised, double-blind, multicentre, phase 3 trial.
515 Lancet Oncol 2017; 18(5): 611-622.

516 14. Robert C, Ribas A, Hamid O, Daud A, Wolchok JD, Joshua AM, et al. Three-year
517 overall survival for patients with advanced melanoma treated with pembrolizumab in

518 KEYNOTE-001. J Clin Oncol 2016;34 (suppl 15): Abstr 9503.

22

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

519

520

521

522

523

524

525

526

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

15.  Robert C, Ribas A, Schachter J, Arance A, Grob JJ, Mortier L, et al. Pembrolizumab
versus ipilimumab in advanced melanoma (KEYNOTE-006): post-hoc 5-year results
from an open-label, multicentre, randomised, controlled, phase 3 study. Lancet Oncol
2019; 20(9): 1239-1251.

16.  Edge SB, Byrd DR, Carducci MA. AJCC Cancer Staging Manual. New York, NY:

Springer-Verlag; 2010.

23

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

527  TABLES AND FIGURES
528

529 Table 1. Baseline characteristics

Pembrolizumab 200 mg Q3W  Pembrolizumab 200 mg Q3W
+ ipilimumab 50 mg Q6W + ipilimumab 100 mg Q12W
(n=151) (n=151)
Age, median (range), years 64 (27 to 78) 63 (33 t0 82)
Sex, n (%)
Male 38 (75) 33 (65)
Female 13 (25) 18 (35)
ECOG performance status, n
(%)
0 45 (88) 42 (82)
1 6 (12) 9 (18)
Lactate dehydrogenase
concentration, n (%)
Normal 30 (59) 36 (71)
>ULN 18 (35) 13 (25)
Unknown 3 (6) 2(4)
PD-L1 status,® n (%)
Positive 32 (63) 31 (61)
Negative 14 (28) 13 (25)
Unknown 5 (10) 7(14)
BRAF*% mutation, n (%)

24

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

530

531

532

533

534

535

536

537

538

539

540

941

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Present 15 (29) 20 (39)
Absent 34 (67) 31 (61)
Unknown 2(4) 0 (0)

Disease stage,” n (%)

Me 2 (4) 0(0)

Ve 49 (96) 51 (100)
Mila 5 (10) 7(14)
M1b 9 (18) 18 (39)
M1lc 34 (67) 26 (51)

Melanoma subtype, n (%)

Cutaneous 49 (96) 50 (98)
Mucosal 2 (4) 1(2)
Prior adjuvant therapy,®n (%) 1 (2) 2 (4)

Abbreviations: BRAF, B-Raf proto-oncogene, serine/threonine kinase; ECOG, Eastern
Cooperative Oncology Group; M, metastasis; PD-L1, programmed death ligand 1; Q3W,
every 3 weeks; Q6W, every 6 weeks; Q12W, every 12 weeks; ULN, upper limit of normal.
*PD-L1 positivity was defined as staining on at least 1% of tumor cells or mononuclear
inflammatory cells intercalated within or contiguous to tumor nests.

®American Joint Committee on Cancer Staging Manual, 7th edition (16).

“The distant metastasis stage of 1 patient with stage IV melanoma receiving pembrolizumab
200 mg Q3W + ipilimumab 50 mg Q6W arm could not be determined (staged as T4b
[thickness >4.0 mm with ulceration], NO [no regional lymph node metastases detected], M1
[distant metastasis]).

%One patient received 2-MpP (pBCAR3-phosphopeptide + pIRS2-phosphopeptide);

PolylCLC, tetanus peptide (Peptide-tet), and montanide. Two patients received interferon.
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Table 2. Treatment-related adverse events of grade 1-4 severity that occurred in >10% of patients; presented by frequency at any grade and by

maximum toxicity grade

Pembrolizumab 200 mg Q3W Pembrolizumab 200 mg Q3W

+ ipilimumab 50 mg Q6W + ipilimumab 100 mg Q12W

(n=51) (n=51)
Treatment-related

Anygrade  Grade1/2 Grade 3 Grade 4 Anygrade  Grade1/2  Grade 3 Grade 4
adverse event, n (%)
Any 51(100) 39 (77)  6(12) 5 (10) 49 (96) 29 (57) 18 (35) 2 (4)
Fatigue 29 (57) 29(57)  0(0) 0(0) 26 (51) 26(51)  0(0) 0 (0)
Pruritus 16 (31) 16(31) 0(0) 0(0) 27 (53) 27(53)  0(0) 0 (0)
Rash 20 (39) 20(39)  0(0) 0(0) 21 (41) 21(41)  0(0) 0 (0)
Diarrhea 13 (25) 1224 1(2 0(0) 18 (35) 18(35)  0(0) 0 (0)
Arthralgia 12 (24) 12(24)  0(0) 0(0) 11 (22) 10 (20) 1(2) 0 (0)
Nausea 8 (16) 8 (16) 0 (0) 0(0) 12 (24) 12(24)  0(0) 0 (0)
Lipase increased 5 (10) 0(0) 2 (4) 3(6) 10 (20) 2 (4) 6 (12) 2 (4)
Hypothyroidism 7(14) 7(14) 0 (0) 0(0) 9(18) 9 (18) 0(0) 0 (0)
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Rash pruritic 5 (10) 5 (10) 0(0) 0(0) 9(18) 9(18) 0(0) 0(0)
Aspartate

aminotransferase 7 (14) 7 (14) 0(0) 0(0) 4 (8) 4 (8) 0(0) 0(0)
increased

Alanine

aminotransferase 7 (14) 7 (14) 0 (0) 0 (0) 2 (4) 2 (4) 0(0) 0(0)
increased

Vitiligo 6 (12) 6 (12) 0(0) 0(0) 7(14) 7(14) 0(0) 0(0)
Dry mouth 5 (10) 5 (10) 0(0) 0(0) 7(14) 7(14) 0(0) 0(0)
Amylase increased 2 (4) 1(2) 1(2) 0(0) 7(14) 5 (10) 2 (4) 0(0)
Decreased appetite 6 (12) 6 (12) 0(0) 0(0) 6 (12) 5 (10) 1(2) 0(0)
Myalgia 4(8) 4(8) 0(0) 0(0) 6 (12) 5 (10) 1(2) 0(0)
Asthenia 5 (10) 5 (10) 0(0) 0(0) 3(6) 3(6) 0(0) 0(0)
Rash macular 5 (10) 5 (10) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

Abbreviations: Q3W, every 3 weeks; Q6W, every 6 weeks; Q12W, every 12 weeks.

One patient died from a treatment-related adverse event (autoimmune myocarditis, grade 5).
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Data are presented in order of descending total frequency.

Downloaded from clincancerres.aacrjournals.org on October 24, 2021. © 2021 American Association for Cancer
Research.

28


http://clincancerres.aacrjournals.org/

Author Manuscript Published OnlineFirst on July 1, 2021; DOI: 10.1158/1078-0432.CCR-21-0793
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Table 3. Best overall response by independent central review per RECIST v1.1

Pembrolizumab 200 mg Q3W Pembrolizumab 200 mg Q3W

+ ipilimumab 50 mg Q6W

+ ipilimumab 100 mg Q12W

(n=51) (n=51)
Obijective response rate
n 28 31
% (95% CI?) 55 (40 to 69) 61 (46 to 74)
Best overall response, n (%)
Complete response 8 (16) 13 (25)
Partial response 20 (39) 18 (35)
Stable disease 10 (20) 8 (16)
Progressive disease 8 (16) 5(10)
Disease not measurable per central
review at baseline, that did not 2 (4) 5 (10)
completely resolve or progress
Non-evaluable 1(2) 1(2)
No assessment done 2 (4) 1(2)
Time to response in months, median
1.4 (1.3t0 8.3) 1.5 (1.3 to 10.9)

(range)

Duration of response in months,

median (range)

Not reached (1.4+ to 17.9+)

Not reached (2.8+ to 18.3+)

Abbreviations: Q3W, every 3 weeks; Q6W, every 6 weeks; Q12W, every 12 weeks; RECIST

v1.1, Response Evaluation Criteria in Solid Tumors, version 1.1.

8Based on binomial exact confidence interval method.
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FIGURE LEGENDS

Figure 1. Best percentage change from baseline in target lesion size (Response Evaluation
Criteria in Solid Tumors, version 1.1, by central review) in patients in PEM200+IPI50
(pembrolizumab 200 mg Q3W + ipilimumab 50 mg Q6W) (A) and PEM200+IP1100
(pembrolizumab 200 mg Q3W + ipilimumab 100 mg Q12W) (B).

Abbreviations: Q3W, every 3 weeks; Q6W, every 6 weeks; Q12W, every 12 weeks.

Figure 2. Duration of treatment and response in patients in PEM200+IP150 (pembrolizumab
200 mg Q3W + ipilimumab 50 mg Q6W) (A) and PEM200+IP1100 (pembrolizumab 200 mg
Q3W + ipilimumab 100 mg Q12W) (B).

Abbreviations: CR, complete response; PD, progressive disease; PR, partial response; Q3W,

every 3 weeks; Q6W, every 6 weeks; Q12W, every 12 weeks.

Figure 3. Kaplan-Meier estimates of (A) duration of response, (B) progression-free survival,
and (C) overall survival in PEM200+1P150 (pembrolizumab 200 mg Q3W + ipilimumab 50
mg Q6W) and PEM200+1P1100 (pembrolizumab 200 mg Q3W + ipilimumab 100 mg Q12W)
arms.

*From Kaplan-Meier method.

Abbreviations: DOR, duration of response; NR, not reached; Q3W, every 3 weeks; Q6W,

every 6 weeks; Q12W, every 12 weeks.
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Figure 2A
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Figure 2B
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Figure 3A

Responders, Median* DOR 26 mo, | DOR 212 mo,
Duration of Response n (range), mo n* n*
PEM200+IPI50 28 NR (1.4+to 17.9+) | 23 (92.3) 13 (88.3)
PEM200+IPI1100 31 NR (2.8+t0 18.3+) | 27(93.3) | 22(93.3)
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Figure 3B

Events, Median* 6 -mo, |12-mo, | 18-mo,

Progression-Free Survival | 1(%) | (95%Cl), mo | rate" | rate* | rate®
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Figure 3C

Events, Median* 6 -mo, |12-mo, | 18-mo,
n (%) (95% CI), mo rate* | rate* | rate*

Overall Survival

PEM200+IPI50 7 (13.7) | NR (NR to NR) 96.1 94 .1 84.6
PEM200+IPI100 8 (15.7) | NR (NR to NR) 94 1 90.2 82.2
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