1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

WEALTY 4
of %,

SERVIC

A
u
Yeyvaaa

/ HHS Public Access

Author manuscript
Leuk Lymphoma. Author manuscript; available in PMC 2021 April 01.

Published in final edited form as:
Leuk Lymphoma. 2020 April ; 61(4): 950-954. doi:10.1080/10428194.2019.1702178.

Pembrolizumab monotherapy in patients with primary refractory
classic Hodgkin lymphoma: KEYNOTE-087 subgroup analysis

Pier Luigi Zinzanil, Robert Chen?, Philippe Armand?, Nathalie A. Johnson#, Pauline Brice®,
John Radford®, Vincent Ribrag’, Daniel Molin8, Theodoros P. Vassilakopoulos?, Akihiro
Tomital®" Bastian von Tresckow!l, Margaret A. Shipp12, Jianxin Lin13, Akash Naharl3,
Arun Balakumaran!3:T, Craig H. Moskowitz14

1Experimental, Diagnostic and Specialty Medicine (DIMES), Institute of Hematology “L. e A.
Seragnoli,” University of Bologna, Bologna, Italy

2Hematology and Hematopoietic Cell Transplantation, City of Hope National Medical Center,
Duarte, CA

3Medical Oncology, Dana-Farber Cancer Institute, Boston, MA
4Department of Hematology, Jewish General Hospital, Montreal, QC, Canada
SHematology-Oncology, Hopital Saint-Louis, Paris, France

5Division of Cancer Sciences, The University of Manchester and the Christie NHS Foundation
Trust, Manchester Academic Health Science Centre, Manchester, United Kingdom

"Medical Oncology, Institut Gustave Roussy, Villejuif, France

8Immunology, Genetics and Pathology, Section of Experimental and Clinical Oncology, Uppsala
University, Uppsala, Sweden

9Hematology and Bone Marrow Transplantation, National and Kapodistrian University of Athens,
Laikon General Hospital, Athens, Greece

1%Hematology and Oncology, Nagoya University Graduate School of Medicine, Nagoya, Japan

Corresponding Author: Craig H. Moskowitz, Sylvester Comprehensive Cancer Center, University of Miami Health System, Miami
FL, chm78@miami.edu, Phone: 305-243-9009, Fax: 305-243-4435.
Contribution: R.C., PA., A.B., and C.H.M. conceived, designed, and planned the study. P.L.Z.., R.C., PA., N.AJ,, JR., V.R.,, D.M,,
T.P.V, AT, B.v.T, and A.B. acquired the data. R.C., B.v.T., M.AS., J.L., A.B,, and C.H.M analyzed the data. P.L.Z., R.C., PA,, P.B.,
JR.,, VR, D.M,, TPV, BV T, MAS, JL., AN, AB, and C.H.M. interpreted the results. A.B. and C.H.M. drafted the manuscript.
All authors had full access to all the data in the study, contributed to reviewing and revising the manuscript, and had final
Lesponsibility for the decision to submit for publication.

Present affiliation: Fujita Health University School of Medicine, Toyoake, Japan
TEmponee of Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, at the time of analysis

Category: Clinical Trials and Observations

Data sharing statement: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA (MSD) is
committed to providing qualified scientific researchers access to anonymized patient-level data and clinical study reports from the
company'’s clinical trials for the purpose of conducting legitimate scientific research. The company is also obligated to protect the
rights and privacy of trial participants and, as such, has a procedure in place for evaluating and fulfilling requests for sharing company
clinical trial data with qualified external scientific researchers. The process includes submission of data requests to the MSD data
sharing website (available at http://engagezone.msd.com/ds_documentation.php). Data will be made available for request after product
approval in the US and EU or after product development is discontinued. There are circumstances that may prevent MSD from sharing
the requested data.


http://engagezone.msd.com/ds_documentation.php

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Zinzani et al. Page 2
Faculty of Medicine and University Hospital of Cologne, Department | of Internal Medicine,
University of Cologne, Cologne, Germany
12Hematologic Neoplasia, Dana-Farber Cancer Institute, Boston, MA
13Merck & Co., Inc., Kenilworth, NJ

1University of Miami Sylvester Comprehensive Cancer Center, Miami, FL

Keywords
IMMUNOBIOLOGY; Manipulation of the Immune Response; Antibody based immunotherapy

Patients with classical Hodgkin lymphoma (cHL) typically receive first-line chemotherapy
or chemoradiotherapy, with high cure rates.> However, some patients may have primary
refractory cHL, commonly defined as disease progression during front-line therapy;
additionally, disease progression within 90 days of completion of front-line therapy or
failure to achieve partial response (PR) to initial therapy has also been referred as primary
refractory cHL.2 Patients with primary refractory disease have poor prognoses? and require
new treatment options. Two single-center studies of patients with biopsy-proven primary
refractory cHL treated with high-dose chemotherapy and autologous stem cell
transplantation (ASCT) reported progression-free and overall survival rates of 49% and
48%, respectively,? and event-free survival and overall survival rates of 36% and 64%
respectively.23

Programmed death 1 (PD-1) pathway blockade is an effective treatment option in patients
with cHL after failure of ASCT and brentuximab vedotin (BV), failure of BV (ineligible for
ASCT), or failure of ASCT without subsequent BV.4-% Pembrolizumab, a high-affinity, anti—
PD-1 antibody, demonstrated high response rates and acceptable safety in patients with
relapsed or refractory cHL (RRcHL) in the phase 2 KEYNOTE-087 study, leading to
approval in the United States and Europe.* -8 However, efficacy and safety of PD-1
inhibitors in patients with chemorefractory cHL are unknown. This exploratory post hoc
analysis of KEYNOTE-087 evaluated efficacy and safety of pembrolizumab in a patient
subpopulation with primary refractory cHL (ClinicalTrials.gov identifier, NCT02453594).

Detailed methods were published previously and the protocol was approved by the
independent institutional review board or ethics committees.# Patients with RRcHL were
enrolled in 1 of 3 cohorts: cohort 1 (ASCT and subsequent BV), cohort 2 (salvage
chemotherapy and BV, ineligible for ASCT), and cohort 3 (ASCT but did not receive BV
after transplantation). Patients received pembrolizumab 200 mg every 3 weeks for a
maximum of 24 months. Efficacy and safety were analyzed in all patients who received =1
dose of pembrolizumab.

Primary refractory cHL was determined retrospectively by investigators and defined as
progressive disease (PD) or stable disease (SD) as best response to first-line therapy or
relapse within 90 days of completion of therapy. Objective response rate (ORR; complete
response [CR] + PR) was assessed by blinded independent central review using International
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Working Group 2007 criteria, and 95% CI of ORR was calculated using binomial exact Cl
method. Duration of response (DOR) was estimated using the Kaplan-Meier method.
Patients were censored if they went off protocol to undergo allogeneic stem cell
transplantation or ASCT. Adverse events (AEs) were graded per National Cancer Institute
Common Terminology Criteria for Adverse Events, version 4.0.

Of 210 treated patients in KEYNOTE-087, 71 (33.8%) had primary refractory cHL. At
database cutoff (March 21, 2018), 12 (16.9%) patients completed 2 years of treatment and
59 (83.1%) patients discontinued therapy (23, PD; 7, physician decision; 14, CR [per
protocol]; 6, AE; 2, bone marrow transplantation; 1, clinical progression [disease
progression without substantiation by imaging]; 3, patient withdrawal; 1, pregnancy; 2, loss
to follow-up). Median follow-up was 27.9 months (range, 8.5-32.7 months).

Median age of patients was 32 years and almost half were male (Supplemental Table 1).
Sixty-three (88.7%) patients previously received =3 lines of therapy and 61 (85.9%) were
previously treated with BV.

Of 71 patients with primary refractory cHL, 58 (81.7%; 95% CI, 70.7-89.9) achieved ORR
(Table 1); 25 (35.2%) experienced CR, and 33 (46.5%) experienced PR. Two (2.8%) patients
had SD, and 8 (11.3%) had PD. Most patients (n = 66; 97.1%) experienced reduction in
target lesion size (Figure 1A). In 139 patients without primary refractory disease, 93 (66.9%)
had ORR (Table 1), 33 (23.7%) had CR and 60 (43.2%) had PR.

For patients with primary refractory cHL, median time to response was 2.8 months (range,
2.1-8.8 months) (Figure 1B). Responses were durable in all responders, particularly in
patients with CR (Figure 1C). Median DOR was 16.8 months (range, 0.0+ to 27.0+ months).
Median progression-free survival (PFS) was 13.8 months (95% CI, 11.9-22.0); the 12- and
24-month rates were 63.9% and 32.2%, respectively. Median overall survival was not
reached; the 12 and 24-month rates were 98.5%, and 94.0% respectively.

When response was evaluated by cohort in KEYNOTE-087, ORRs of patients with primary
refractory disease in cohorts 1, 2, and 3 were 84.6%, 75.0%, and 88.5%, respectively
(Supplemental Table 2), whereas ORRs of corresponding cohorts in the overall population
were 76.8%, 66.7%, and 73.3%, respectively (R.C. et al., manuscript submitted February
2019). Among patients in cohort 3 with primary refractory disease (n = 26), 16 received BV
before ASCT; of those, 13 (81.3%; 95% CI, 54.4-96.0) experienced objective response (CR
in 6 [37.5%], PR in 7 [43.8%]), and 3 (18.8%) experienced PD. The other 10 patients in
cohort 3 did not receive BV before ASCT and all experienced objective response; 3 (30.0%)
experienced CR and 7 (70.0%) experienced PR.

Fifty (70.4%) patients with primary refractory disease experienced treatment-related AEs
(TRAES), most commonly hypothyroidism in 8 (11.3%) patients, followed by diarrhea,
nausea, cough, and rash in 6 (8.5%) patients and pyrexia and fatigue in 5 (7.0%) patients.
Six patients (8.5%) experienced grade 3/4 TRAESs (neutropenia, thrombocytopenia, cytokine
release syndrome, herpes zoster infection, increased amylase, increased lipase, myositis,
decreased weight [occurred simultaneously with other AEs], myocarditis, epilepsy, and
diarrhea). Incidence of grade 3/4 TRAEs was comparable between the primary refractory
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subpopulation and the overall population (R.C. et al., submitted February 2019). No deaths
were attributed to TRAEs. One patient died of graft-versus-host disease during safety
follow-up, but the investigator considered the death unrelated to study treatment.

Five TRAEs resulted in study discontinuation in 4 (5.6%) patients; these were cytokine
release syndrome and infusion-related reaction (both occurred in the same patient),
myocarditis (n=1, 1.4%), epilepsy (n=1, 1.4%) and pneumonitis (n=1, 1.4%). Regardless of
treatment attribution, 22 (31.0%) patients experienced immune-mediated AEs; most
common were hypothyroidism (n=9; 12.7%), infusion reactions (n=7; 9.9%),
hyperthyroidism (n=4; 5.6%), and pneumonitis (n=2; 2.8%); colitis, iritis, sarcoidosis,
myocarditis, and myositis occurred in 1 (1.4%) patient each.

ORRs in the primary refractory subpopulation (81.7%) and overall KEYNOTE-087
population (ORR, 71.9%; 95% ClI, 65.3-77.9) were comparable (R.C. et al., submitted
February 2019). Pembrolizumab ORR also seemed comparable with that of salvage
combination chemotherapy regimens, such as DHAP (89%),10 mini-BEAM (82%),11 ICE
(85%),12 and chemotherapy with BV (75%),13 and seemed numerically higher than
responses experienced with other second-line monotherapies, such as bendamustine (53%)
and everolimus (47%) in RRcHL.13-15 However, such cross-trial comparisons must be
interpreted cautiously because of differences in patient populations and trial designs.
Pembrolizumab PFS rates in the primary refractory subpopulation were comparable with
rates in patients with cHL in the KEYNOTE-013 study (ClinicalTrials.gov identifier,
NCT01953692).16 Overall, the safety profile of pembrolizumab in the primary refractory
subgroup was similar to that of the overall population and that of nivolumab in patients with
RRcHL.>6

In conclusion, pembrolizumab demonstrated a high response rate and manageable safety in
the primary refractory subpopulation of cHL in KEYNOTE-087, similar to results observed
in the overall study. Salvage chemotherapy followed by ASCT remains the standard of care
for transplantation-eligible patients with primary refractory cHL. However, for patients with
primary refractory cHL that does not respond to salvage chemotherapy or for patients who
are ineligible for transplantation because of comorbidity, pembrolizumab could be an
effective treatment option.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Treatment response and progression-free survival in patientsin the primary refractory
subgroup.

(A) Change from baseline in target lesion size and (B) duration of response in patients with
primary refractory cHL who had =1 evaluable postbaseline assessment (n=68). (C)

Progression-free survival. CR, complete response; PR, partial response
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Table 1.

Best overall response by blinded independent central review

All patientsN = 210

Patientswith primary refractory cHL n =71 | Remaining patientsn =139
n % (95% C1% n % (95% C1%

ORR 58 81.7 (70.7-89.9) 93 66.9 (58.4-74.6)

CR 25 35.2 (24.2-47.5) 33 23.7 (16.9-31.7)

PR 33 46.5 (34.5-58.7) 60 43.2 (34.8-51.8)
SD 2 2.8 (0.3-9.8) 21 15.1 (9.6-22.2)
PD 8 11.3 (5.0-21.0) 24 17.3 (11.4-24.6)
NA 3 4.2(0.9-11.9) 1 0.7 (0.0-3.9)

Page 10

cHL, classic Hodgkin lymphoma; CR, complete response; NA, no assessment; ORR, overall response rate; PD, progressive disease; PR, partial
response; SD, stable disease.

a . .
Based on binomial exact CI.
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