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1. Introduction

Abstract Background: In the phase III double-blind European Organisation for Research
and Treatment of Cancer 1325/KEYNOTE-054 trial, pembrolizumab improved recurrence-
free and distant metastasis-free survival in patients with stage III cutaneous melanoma with
complete resection of lymph nodes. In the pembrolizumab group, the incidence of grade I
—V and of grade III-V immune-related adverse events (irAEs) was 37% and 7%, respectively.
Methods: Patients were randomised to receive intravenous (i.v.) pembrolizumab
200 mg (N = 514) or placebo (N = 505) every 3 weeks, up to 1 year. On recurrence, patients
could enter part 2 of the study: pembrolizumab 200 mg i.v. every 3 weeks up to 2 years, for
crossover (those who received placebo) or rechallenge (those who had recurrence >6 months
after completing 1-year adjuvant pembrolizumab therapy). For these patients, we present the
safety profile and efficacy outcomes.

Results: At the clinical cut-off (16-Oct-2020), in the placebo group, 298 patients had a disease
recurrence, in which 155 (52%) crossed over (‘crossover’). In the pembrolizumab group, 297
patients completed the 1-year treatment period; 47 had a recurrence >6 months later, in which
20 (43%) entered the rechallenge part 2 (‘rechallenge’).

In the crossover group, the median progression-free survival (PFS) was 8.5 months (95% confi-
dence interval [CI] 5.7—15.2) and the 3-year PFS rate was 32% (95% CI 25—40%). Among 80 pa-
tients with stage IV evaluable disease, 31 (39%) had an objective response: 14 (18%) patients with
complete response (CR) and 17 (21%) patients with partial response. The 2-year PFS rate from
response was 69% (95% CI 48—83%). In the rechallenge group, the median PFS was 4.1 months
(95% CI 2.6—NE). Among 9 patients with stage IV evaluable disease, 1 had an objective response
(CR). Among the 175 patients, 51 (29%) had a grade I-1V irAE and 11 (6%) had a grade I1I-1V
irAE.

Conclusions: Pembrolizumab treatment after crossover yielded an overall 3-year PFS rate of
32% and a 39% ORR in evaluable patients, but the efficacy (11% ORR) was lower in those rechal-
lenged.

© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

[8—13] were tested in patients with melanoma at high
risk for relapse regardless of BRAF mutation status,

In the last 2 decades or so, new drugs have been tested  and dabrafenib plus trametinib combination [14—16]
in advanced [1,2] and adjuvant setting melanoma. Ipi-  was assessed in BRAF-mutant patients. US Food and
limumab [3—5], nivolumab [6,7] and pembrolizumab  Drug Administration approved all these drugs, and
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European Medicine Agency (EMA) approved all but
ipilimumab. The ipilimumab [3—5], pembrolizumab
[8—13] and dabrafenib plus trametinib [14—16] trials
were conducted in patients with lymph-node resected
stage III disease, including also patients with higher-
risk stage IIIA disease (the diameter of the micro-
metastasis had to be >1 mm, as per the Rotterdam
criteria of Sentinel Node (SN)-tumour load) [17—19].
In the same vein, the Checkmate-238 nivolumab trial
was conducted in patients with stage III B—C disease
and in patients with resected stage IV disease [6,7].

A unique aspect of the European Organisation for
Research and Treatment of Cancer (EORTC) 1325/
KEYNOTE-054 trial is the crossover or rechallenge
design that enables patients in the placebo arm and
pembrolizumab arm (patients who had recurrence >6
months after completing adjuvant therapy with pem-
brolizumab) to be unblinded at relapse and then offered
treatment with pembrolizumab for up to 2 years in part
2 of the study. This unique design allows us to report on
the response rate and progression-free survival (PFS)
rates in treatment-naive patients and in pembrolizumab
pre-treated patients who were rechallenged with pem-
brolizumab at relapse. Here, we report for the first time
on the results obtained in part 2 of the EORTC 1325/
KEYNOTE-054 trial.

2. Patients and methods
2.1. Study design and patients

This double-blind, randomised, controlled, phase III
trial was carried out at 123 academic centres and com-
munity hospitals across 23 countries. The study design is
indicated in the Supplementary Fig. A. 1. In part 1 of
the study, patients who were 18 years of age or older
with histologically confirmed cutaneous melanoma
metastatic to regional lymph nodes were eligible to enter
the study. Patients had either stage IIIA melanoma
(patients with Nla or N2a had to have at least one
micrometastasis measuring >1 mm in greatest diameter)
or stage I1IB or IIIC disease with no in-transit metas-
tases as per the AJCC-7 classification [8,20]. We also
reported on all patients who were restaged as per AJCC-
8 classification [9,21]. Complete regional lymphadenec-
tomy was required within 13 weeks of commencing of
treatment. The exclusion criteria included Eastern
Cooperative Oncology Group (ECOG) performance
status score of 2—4, presence of autoimmune disease,
presence of uncontrolled infections, the use of systemic
corticosteroids and prior systemic therapy for mela-
noma. A tumour sample from melanoma-positive lymph
nodes was required to be sent for central pathology
evaluation of PD-L1 expression [8,22].

Registration was carried out centrally at the EORTC
headquarters. The randomisation was stratified by

AJCC-7 staging and region [8]. Only the local pharma-
cists were aware of trial group assignments. Patients
were randomly assigned in a 1:1 ratio to receive either an
intravenous infusion of pembrolizumab 200 mg or pla-
cebo every 3 weeks for a total of 18 doses for ~ 1 year or
until disease recurrence, unacceptable toxicity, major
protocol violation or withdrawal of consent.

Patients who experienced a disease recurrence and
met the inclusion criteria (i.e. lack of evidence of brain
metastases and an ECOG performance status of 0—2)
had the possibility to enter part 2 of the study
(Supplementary Fig. A.1). Among patients initially
randomised to the pembrolizumab arm, only those with
a recurrence later than 6 months from the completion of
the whole year of treatment were eligible for entering
part 2 of the study. In this second part, patients received
pembrolizumab 200 mg intravenously every 3 weeks for
a maximum of two years. Treatment in part 2 was
terminated at the time of a disease progression as per
Response Evaluation Criteria in Solid Tumours
(RECIST) 1.1 or when treatment toxicity or intercurrent
illness warranted the patient’s withdrawal from study
treatment. For patients with a local recurrence before
entry in part 2, the treatment could be stopped at either
1 or 2 years, at the discretion of the investigator.

2.2. End-points and assessments

Information as provided by the local investigators was
used to calculate the end-points. PFS was defined as the
time from the start of pembrolizumab in part 2 of the
study until the date of progression (as per RECIST 1.1),
disease recurrence or death from any cause. For patients
with stage III disease with no evidence of disease,
recurrence-free survival (RFS) was defined as the time
from the start of pembrolizumab in part 2 of the study
until the date of first recurrence (local, regional or
distant metastasis) or death from any cause. As a mea-
sure of the duration of response, PFS was computed
from the date of reaching partial response (PR) or
complete response (CR), whichever occurred first, until
the date of first progression/recurrence or death from
any cause. For patients without any event, the follow-up
was censored at the latest disease evaluation performed
as per the protocol.

In patients who entered part 2 of the study, computed
tomography or magnetic resonance imaging of the chest,
abdomen and pelvis was performed every 12 weeks from
the start of crossover or rechallenge treatment until
disease progression, recurrence or completion of treat-
ment. Disease assessments after the end of treatment
were performed as per the standard practice of the
participating hospitals.

For patients with a measurable stage IV disease at
the baseline, the best response was assessed as per
RECIST 1.1.
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The severity of adverse events (AEs) was graded as per
the National Cancer Institute Common Terminology
Criteria for Adverse Events, version 4.0. The AEs were
reported between the first dose and 30 days after the last
dose; for serious AEs and immune-related AEs (irAEs), a
time limit of 90 days after the last dose was used.

The study protocol was approved by the EORTC
protocol review committee and independent ethics
committees. The study was conducted in accordance
with the Declaration of Helsinki and with Good Clinical
Practice as defined by the International Conference on
Harmonisation. All patients eligible for part 2 of the
study provided written informed consent before entry
into part 2 of the study.

The trial was monitored by the EORTC independent
data and safety monitoring committee. On-site source
data verification was provided by a clinical research
organisation.

2.3. Statistical analysis

For part 1 of the study, details regarding sample size
computations, implementation of an interim analysis in
an amended protocol and the dissemination of the
treatment outcome results were provided in the original
publication [8]. At 1.25-year median follow-up, pem-
brolizumab prolonged RFS from randomisation in the
total population (hazard ratio 0.57, 98.4% confidence
interval [CI] 0.43—0.74) [8]. This improvement was
confirmed at 3- and 3.5-year median follow-up evalua-
tions [11,12]. As the rate of recurrence in part 1
decreased over time, the recruitment of patients in part 2
declined as well reaching less than 1 patient per month
in 2020. Therefore, the Study Steering Committee
decided to define the clinical cut-off date for the first
evaluation of outcomes in part 2 of the study on 16th
October 2020. The database lock for this analysis took
place on 17th December 2020.

PFES and RFS distributions were estimated using the
Kaplan-Meier method, and the 95% CI for the rates was
obtained via the Greenwood variance formula. The
median estimates of PFS and RFS and their two-sided
95% CI were computed as per the Brookmeyer and
Crowley method. Time to CR and time to objective
response distributions were estimated using the Aalen-
Johansen estimator with going off-protocol treated as a
competing event.

All statistical analyses were performed using SAS
software, version 9.4 (SAS Institute, Cary, NC).

3. Results
3.1. Patient groups: characteristics

At the time of the clinical cut-off, among 505 patients
randomised to the placebo arm, 298 patients had disease

recurrence, of which 155 (51.8%) participated in the
crossover part of the trial (‘crossover’ group). Of these
155 patients, 105 patients had advanced disease (95 with
stage IV disease and 10 with unresected stage 111 disease)
and 50 had stage III fully resected locoregional recur-
rence at the time of crossover.

Among 514 patients randomised to the pem-
brolizumab arm, 297 patients completed the whole year
of adjuvant treatment after a resection of a high-risk
stage III melanoma and 47 patients had a disease
recurrence 6 months or more from the completion of
one year of adjuvant treatment, of which 20 (42.6%)
participated in the rechallenge part of the trial: 13 pa-
tients with stage IV disease and 7 patients with stage 111
disease with a fully resected locoregional recurrence at
the baseline of rechallenge.

The characteristics of patients who crossed over or
underwent rechallenge as per the initial stage at the start
of part 2 are provided in Table 1 and Supplementary
Table A.1. The part 2 baseline characteristics by M
category among 105 patients with advanced disease at
the time of crossover are provided in Supplementary
Table A.2.

3.2. Treatment applicability and reason for
discontinuation

The median number of doses of pembrolizumab was 12
(interquartile range [IQR] 5—29) among the 155 patients
who crossed over and 5.5 (IQR 3.5—20) among the 20
patients who were rechallenged (Supplementary Table
3). The median treatment duration in part 2 was §
months (IQR 2.8—20.3) among the 155 patients who
crossed over and 3.2 months (IQR 1.7—13.7) among the
20 patients who were rechallenged.

At the time of the clinical cut-off, out of 175 patients
included in part 2, 15 (8.6%) patients were on treatment,
24 (13.7%) patients completed the treatment, and 136
(77.7%) patients discontinued the treatment, including
87 (49.7%) patients who discontinued the treatment due
to disease progression or recurrence and 20 (11.4%)
patients who discontinued the treatment due to toxicity.
The distribution of patients as per the group and stage
at the start of part 2 is provided in Table 2.

3.3. Outcomes of crossover patients (‘crossover’ group)

For the 155 patients who crossed over from placebo, the
median follow-up time was 41 months (IQR 30—48).
The median PFS was 8.5 months (95% CI: 5.7—15.2),
and the PFS rate at 3 years from the start of pem-
brolizumab treatment in part 2 was 32.2% (95% CI:
24.5—40.2%) (Supplementary Fig. A.2).

For the 105 patients with advanced disease who
crossed over from placebo, the median PFS was 8.2
months (95% CI: 5.3—15.2), and the 3-year PFS rate was
32.0% (95% CI:. 22.8—41.6%) (Fig. 1A). Fig. 1B
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Table 1
Patients’ characteristics by group and stage at part 2 baseline.

Crossover (N = 155)

Rechallenge (N = 20)

Advanced disease Stage III resected Advanced disease Stage III resected Total
(N = 105) (N = 50) (N = 13) N =7 (N = 175)
N (%) N (%) N (%) N (%) N (%)
Age, years
<50 31 (29.5) 18 (36.0) 5(38.5) 2 (28.6) 56 (32.0)
50—64 34 (32.4) 22 (44.0) 5(38.5) 4 (57.1) 65 (37.1)
65+ 40 (38.1) 10 (20.0) 3 (23.1) 1 (14.3) 54 (30.9)
Sex
Male 71 (67.6) 26 (52.0) 8 (61.5) 5(71.4) 110 (62.9)
Female 34 (32.4) 24 (48.0) 5(38.5) 2 (28.6) 65 (37.1)
BRAF mutation status at randomisation to adjuvant treatment
Wild type 41 (39.0) 22 (44.0) 6 (46.2) 3 (42.9) 72 (41.1)
V600 E/K mutation 54 (51.4) 22 (44.0) 6 (46.2) 2 (28.6) 84 (48.0)
Other 7 (6.7) 4 (8.0) 1(7.7) 1 (14.3) 13 (7.4)
Unknown 3(29) 2 (4.0) 0 (0.0) 1(14.3) 6(3.4)
ECOG performance status
0 96 (91.4) 49 (98.0) 13 (100.0) 7 (100.0) 165 (94.3)
1 7 (6.7) 1(2.0) 0 (0.0) 0 (0.0) 8 (4.6)
2 2(1.9) 0 (0.0) 0 (0.0) 0 (0.0) 2(1.1)
LDH
N 102 (97.1) 50 (100.0) 13 (100.0) 7 (100.0) 172 (98.3)
<ULN 78 (76.5) 40 (80.0) 9(69.2) 6 (85.7) 133 (77.3)
>ULN-2xULN 21 (20.6) 9 (18.0) 4 (30.8) 1 (14.3) 35(20.3)
>2xULN 3(29) 1(2.0) 0 (0.0) 0 (0.0) 4(2.3)
Disease status at the baseline
Stage III, unresected*, 10* (9.6) 49 (98.0) 0 (0) 7 (100.0) 66 (37.7)
following
Local recurrence 0 (0.0) 15 (30.0) 0 (0.0) 5(71.4) 20 (11.4)
In transit metastasis 5(4.8) 16 (32.0) 0 (0.0) 1(14.3) 22 (12.6)
Regional lymph nodes 5(4.8) 18 (36.0) 0 (0.0) 1(14.3) 24 (13.7)
positive
Stage IV 95 (90.5) 0 (0) 13 (100.0) 0(0) 108 (61.7)
Stage IV resected 12 (11.4) 0 (0) 4 (30.8) 0 (0) 16 (9.1)
Stage IV unresected 83 (79.0) 0 (0) 9 (69.2) 0 (0) 92 (52.6)
AJCC-8 Mla 22 (21.0) 0 (0.0) 4 (30.8) 0 (0.0) 26 (14.9)
AJCC-8 M1b 36 (34.3) 0 (0.0) 5(38.5) 0 (0.0) 41 (23.4)
AJCC-8 Mlc 36 (34.3) 0 (0.0) 4 (30.8) 0 (0.0) 40 (22.9)
AJCC-8 M1d 1(1.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.6)
Second primary melanoma 0 (0.0) 1(2.0) 0 (0.0) 0 (0.0) 1 (0.6)
Time from randomisation to adjuvant treatment and recurrence before part 2, years
N 105 (100.0) 49 (98.0) 13 (100.0) 7 (100.0) 174 (99.4)
0—<1 72 (68.6) 32 (65.3) 1(7.7) 0 (0.0) 105 (60.3)
1-<2 24 (22.9) 12 (24.5) 7 (53.8) 1 (14.3) 44 (25.3)
2+ 9 (8.6) 5(10.2) 5(38.5) 6 (85.7) 25 (14.4)

Patients with advanced disease include those with stage IV or unresected stage 111 disease.
ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; N, number of patients; ULN, upper limit of normal.

indicates the PFS outcome as per the AJCC-8 M status
at the start of treatment.

There were 25 patients considered not evaluable for
response to treatment. Ten patients had unresected stage
IIT disease at the baseline, and 12 had distant metasta-
ses, but these were fully resected (Table 1). In addition, 4
patients had insufficient/inadequate follow-up (1 patient
with a fully resected metastasis also had insufficient
follow-up).

In the remaining subset of 80 patients who had an
evaluable response, the median PFS was 6.1 months
(95% CI: 4.1—15.2), and the 3-year PFS rate was 30.9%

(95% CI: 20.9—41.5%) (Fig. 2A). Among these 80 pa-
tients, there were 31 (39%) patients who achieved an
objective response: 14 (18%) achieved a CR, and 17
(21%) achieved a PR (Table 3). Most of the PRs were
reported at the first disease evaluation performed at
week 12 (Supplementary Fig. A3), whereas the CRs
were reported to occur mostly within 15 months from
the start of the treatment (Supplementary Fig. A.4). For
the 31 responders, the PFS rate at two years from
objective response was 68.7% (95% CI: 48.0—82.5%)),
and at 3 years, it was approximately 50% (Fig. 2B).
Among the 13 patients who reached CR, two had a
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Table 2

Reasons for treatment discontinuation by group and stage at part 2 baseline.

Crossover (N = 155)

Rechallenge (N = 20)

Advanced disease Stage III resected Advanced disease Stage III resected Total
(N = 105) (N = 50) (N = 13) N =17 (N = 175)
N (%) N (%) N (%) N (%) N (%)
Normal completion 16 (15.2) 7 (14.0) 1(7.7) 0 (0.0) 24 (13.7)
Recurrence/progression/death 53 (50.5) 23 (46.0) 8 (61.5) 3(42.9) 87 (49.7)
due to PD
Adverse event 11 (10.5) 8 (16.0) 1(7.7) 0 (0.0) 20 (11.4)
The patient’s/investigator’s 12 (11.4) 7 (14.0) 1(7.7) 1(14.3) 21 (12.0)
decision not AE related
Recurrence/progression and new 0 (0.0) 1(2.0) 0 (0.0) 0 (0.0) 1 (0.6)
malignancy
Lost to follow-up 1(1.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.6)
Other 5(4.8) 1(2.0) 0 (0.0) 0 (0.0) 6 (3.4
On-treatment 7(6.7) 3 (6.0) 2 (15.4) 3 (42.9) 15 (8.6)

PD, progressive disease; AE, adverse event.

Patients with advanced disease include those with stage IV or unresected stage 111 disease.

recurrence at the time of cut-off, and one died because
of an unknown cause, after a non—drug-related AE.

Among the 50 patients who crossed over from pla-
cebo and had a fully resected locoregional recurrence at
the baseline of crossover, the median RFS was 13.6
months (95% CI: 5.3—27.3). The RFS rate at 3 years
from the start of crossover treatment was 33.2% (95%
CI: 19.8—47.2%) (Fig. 1A).

3.4. Outcomes of rechallenged patients (‘rechallenge’
group)

For the 20 patients who were rechallenged with pem-
brolizumab, the median follow-up time was 19 months
(IQR 14-26). For these patients, the median PFS was
4.1 months (95% CI, 2.6—not estimable) (Fig. 3A).
Among the 13 patients with stage IV disease, 9 (69%)
had a disease progression within 14 months from the
start of rechallenge and 4 patients had follow-up
exceeding 16 months and were alive and progression-
free at the time of the clinical cut-off (Fig. 3B).
Among 9 patients with stage IV disease evaluable for
response, one reached CR, 3 patients were considered
stable disease and 5 as progressive disease.

Among 7 rechallenged patients with resected stage I11
melanoma, 3 had a loco-regional recurrence, of whom
one developed a distant metastasis as well.

3.5. Safety

Among 175 patients who started the treatment, 51 had
a grade I-1V irAE: 25 (14%) patients had hypothy-
roidism, 17 (10%) patients had hyperthyroidism, 5 (3%)
patients had hypophysitis, 3 (2%) patients had type 1
diabetes mellitus, 3 (2%) patients had pneumonitis or
interstitial lung disease, 4 (2%) patients had vitiligo, 3
(2%) patients had colitis, 2 patients had pancreatitis, 1

patient had adrenal insufficiency, 1 patient had hepatitis
and 1 patient had myositis (Table 4). Most irAEs
occurred within the first year from the start of part 2
(Supplementary Fig. A.5). In the crossover and
rechallenge groups, respectively, 47 (30%) patients of
155 and 4 (20%) of 20 reported an irAE. Overall, there
were 11 (6%) patients who had a grade III-1V irAE, all
in the crossover group. No grade V AEs have been
reported.

4. Discussion

Herein, we report the efficacy and safety results of two
patient populations in part 2 of the EORTC 1325/
KEYNOTE-054 adjuvant trial in patients with high-risk
stage III melanoma who received pembrolizumab after
recurrence. Patients in the placebo arm who relapsed
were offered pembrolizumab at 200 mg for up to 2 years
or progression by trial design. These patients are ex-
pected to have response rates and a PFS as observed in
treatment-naive patients with advanced melanoma as
observed in the KEYNOTE-006 [23] and Checkmate-
067 [24] trials and recently compiled in a comprehen-
sive review [25]. This was indeed the case in our trial: the
median PFS was 8.5 months (95% CI 5.7—15.2), and the
3-year PFS rate was 32% (95% CI 25—40%). Among 80
patients with stage IV evaluable disease, 31 (39%) had
an objective response: 14 (18%) patients had CR, and 17
(21%) patients had PR. The 2-yr PFS rate from response
was 69% (95% CI 48—83%). The second group of pa-
tients that, by trial design, was offered pembrolizumab
at recurrence was that which had recurrence >6 months
after having completed 1 year of adjuvant therapy with
pembrolizumab. This group was enriched for innate or
acquired anti—PD-1 resistance and for which limited
data are currently available. In these patients, the me-
dian PFS was only 4.1 months (95% CI 2.6—NE), and
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Fig. 1. Progression-free survival in the crossover population by (A) stage of disease at the start of part 2 and (B) M staging in patients with
stage IV or unresected stage III disease. Patients with advanced disease include those with stage IV or unresected stage 111 disease. For
patients with resected stage 111 disease, PFS represents RFS. The marks on the lines indicate the time of censoring. PFS, progression-free

survival; RFS, recurrence-free survival; CI, confidence interval.

among the 9 patients with stage IV evaluable disease,
only 1 patient (11%) had an objective response (CR).
The one-year PFS rate of 41% was also clearly lower.
Despite of small numbers, these lower response and PFS
rates in patients who were rechallenged with pem-
brolizumab seem to indicate a distinct biology of this
cohort of patients compared with treatment-naive
patients.

Owen et al. [26] reported on 20 similar patients who
relapsed after having completed adjuvant anti—PD-1

therapy for stage III-BC/IV melanoma. Of these 20
patients, 2 of 5 patients responded to retreatment with
PD-1 monotherapy, 2 of 5 patients responded to
ipilimumab-based therapy (£ PD-1 inhibitor) and 9 of
10 patients responded to BRAF/MEK inhibitors. The
two patients who responded to anti—PD-1 retreatment
had previously completed the 1-year adjuvant
anti—PD-1 treatment; they had recurrence at 5.6 and
13.5 months later and on re-treatment maintained a
response after 10.3 and 5.4 months of anti—PD-1
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interval.

treatment. Of 104 patients who had recurrence during
adjuvant anti—PD-1, none (0/6) responded to
anti—PD-1 alone; 8 of 33 evaluable patients (24%)
responded to ipilimumab-based therapy (monotherapy
or in combination with PD-1 inhibitors), and 18 of 23
(78%) responded to BRAF/MEK inhibitors. These
findings led to the conclusion that there is no role for
continued anti—PD-1 therapy but that there is a clear
role for ipilimumab-based therapy (alone or combined
with PD-1 inhibitors) and targeted therapy with
BRAF/MEK inhibitors in patients who have recur-
rence during adjuvant anti—PD-1 monotherapy. Rob-
ert et al. [23] reported the retreatment of 5 patients
with anti—PD-1 monotherapy after completion of
adjuvant anti—PD-1 therapy, but there were 2

Table 3
Best response as per the AJCC-8 staging in the crossover subgroup.
Mla MIlb Mlc/M1d  Total
N =14 N = 30 N = 36 N = 80
(100%) (100%) (100%) (100%)
Response 10 (71.4) 8 (26.7) 13 (36.1) 31 (38.8)
Complete 6 (42.9) 4 (13.3) 4 (11.1) 14 (17.5)
response
Partial 4(28.6) 4(133)  9(25.0) 17 (21.3)
response
Stable disease 2 (14.3) 11 (36.7) 8(22.2) 21 (26.3)
Progressive 2 (14.3) 11 (36.7) 15 (41.7) 28 (35.0)
disease

(durable) responders, which is favourable compared
with the 1 responder of 9 patients in our EORTC 1325/
KEYNOTE-054 current experience. Da Silva et al. [27]
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Fig. 3. Progression-free survival for (A) all rechallenged patients and (B)
time of censoring. CI, confidence interval.

assessed recurrences after adjuvant and non-adjuvant
anti—PD-1 monotherapy. They did not report on
retreatment with anti—PD-1 monotherapy but
observed that of 44 of 355 (12.4%) patients with mel-
anoma who progressed after adjuvant anti—PD-1
monotherapy, eight (18%) received ipilimumab and 36
(82%) received combined anti—PD-1 and ipilimumab.
Responses occurred in 1 of 8 ipilimumab-treated pa-
tients (13%) and 13 of 36 (36%) patients treated with
ipilimumab plus PD-1 inhibitors, indicating improved

rechallenged patients with advanced disease. The circles indicate the

efficacy from the combination treatment in the setting
of anti—PD-1 resistance [27].

Regarding side-effects, no unusual observations were
made: among the 175 patients, 51 (29%) had a grade
I-IV irAE (47 [30%)] in the crossover group and 4 [20%)]
in the rechallenge group) and 11 (6%) had a grade III-
—IV irAE.

In conclusion, pembrolizumab treatment after cross-
over yielded an overall 3-yr PFS rate of 32% and a 39%
ORR in evaluable patients, but after rechallenge, the
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Table 4
Immune-related adverse events (irAEs) by group.

Crossover (N = 155)

Rechallenge (N = 20)

Grade -1V Grade III-1V Grade -1V Grade III-1V
N (%) N (%) N (%) N (%)
Any irAE 47 (30.3) 11 (7.1) 4 (20.0) 0 (0.0)
Endocrine disorders 33 (21.3) 5(3.2) 3 (15.0) 0 (0.0)
Hypothyroidism 22 (14.2) 0 (0.0) 3 (15.0) 0 (0.0)
Hyperthyroidism 17 (11.0) 1 (0.6) 0 (0.0) 0 (0.0)
Thyroiditis 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Hypophysitis (including hypopituitarism) 5(3.2) 1 (0.6) 0 (0.0) 0 (0.0)
Type 1 diabetes mellitus 3(1.9) 3(1.9) 0 (0.0) 0 (0.0)
Adrenal insufficiency 1 (0.6) 0 (0.0) 0 (0.0) 0 (0.0)
Respiratory/thoracic disorders 3(1.9) 2 (1.3) 0 (0.0) 0 (0.0)
Vitiligo or severe skin reactions 9(5.8) 5(3.2) 0 (0.0) 0 (0.0)
Gastrointestinal disorders 5(3.2) 2 (1.3) 0 (0.0) 0 (0.0)
Hepatobiliary disorders 1 (0.6) 0 (0.0) 0 (0.0) 0 (0.0)
Other irAEs 2(1.3) 0 (0.0) 1(5.0) 0 (0.0)
Myositis 1 (0.6) 0 (0.0) 0 (0.0) 0 (0.0)
Infusion reactions 1 (0.6) 0 (0.0) 1(5.0) 0 (0.0)

efficacy was lower. In the latter group of patients, new
strategies are needed to improve the outcome.
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