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Chapter 6

Abstract

Background There is no consensus on the optimal treatment duration of anti-PD-1 for
advanced melanoma. The aim of our study was to gain insight into the outcomes of anti-PD-1
discontinuation, the association of treatment duration with progression and anti-PD-1 re-
treatment in relapsing patients.

Methods Analyses were performed on advanced melanoma patients in the Netherlands who
discontinued first-line anti-PD-1 monotherapy in the absence of progressive disease (n = 324).
Survival was estimated after anti-PD-1 discontinuation and with a Cox model the association of
treatment duration with progression was assessed.

Results At the time of anti-PD-1 discontinuation, 90 (28%) patients had a complete response
(CR), 190 (59%) a partial response (PR) and 44 (14%) stable disease (SD). Median treatment
duration for patients with CR, PR and SDwas 11.2,11.5 and 7.2 months, respectively. The 24-
month progression-free survival and overall survival probabilities for patients with a CR, PR and
SD were, respectively, 64% and 88%, 53% and 82%, 31% and 64%. Survival outcomes of
patients with a PR and CR were similar when anti-PD-1 discontinuation was not due to adverse
events. Having a PR at anti-PD-1 discontinuation and longer time to first response were
associated with progression (hazard ratio (HR) 1.81 (95% confidence interval, Cl=1.11-2.97)
and HR =1.10(95% CI: 1.02-1.19; per month increase)). In 17 of the 27 anti-PD-1 re-treated
patients (63%), a response was observed.

Conclusion Advanced melanoma patients can have durable remissions after (elective) anti-PD-
1 discontinuation.
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Discontinuation of anti-PD-1 monotherapy in advanced melanoma

Introduction

Anti-PD-1 antibodies nivolumab and pembrolizumab are effective and well-tolerated
immunotherapies for unresectable stage IIIC or stage IV (advanced) melanoma with reported
complete and partial response rates (CR, PR) of 12% to 19% and 23% to 24%, respectively.1.2
A median overall survival (OS) of 37 months and 9% to 11% any grade treatment-related
adverse events (AEs) leading to discontinuation were observed in phase lll trials.22 Early
discontinuation of anti-PD-1 monotherapy could be considered given the risk of AEs, the burden
of hospital visits for patients, possible immune exhaustion, hospital capacity and financial costs
for society.3# There is no clear consensus on the optimal treatment duration of anti-PD-1
monotherapy. The Checkmate-153 showed that 1-year fixed nivolumab treatment duration in
non-small cell lung cancer was associated with unfavourable outcomes.®> For melanoma, the
KEYNOTE-001/006 trials and three observational studies showed high rates of ongoing
responses after anti-PD-1 discontinuation.126-10 Factors associated with progression after
discontinuation were PR and treatment duration of less than 6 months in patients with a CR who
discontinued anti-PD-1 monotherapy early.8 However, conditions for anti-PD-1 discontinuation
were different between these studies and, therefore, evidence is fragmented. More evidence is
needed on the optimal treatment duration of anti-PD-1 monotherapy and conditions for
discontinuation. Using a nationwide population-based registry,!? we analysed survival
outcomes after anti-PD-1 discontinuation in real-world and the association of treatment
duration with progression-free survival (PFS).

Materials and methods

Study design and patients
For this observational study of anti-PD-1 discontinuation in real-world setting, data from the
population-based Dutch Melanoma Treatment Registry (DMTR) were used. In 2013, advanced
melanoma care in the Netherlands was centralised in 14 melanoma centres and the DMTR was
founded for reimbursement and research purposes. The DMTR is a comprehensive nationwide
registry in which all advanced melanoma patients in the Netherlands are followed from
diagnosis until death.11 DMTR data are prospectively collected by trained data-managers and
checked by medical oncologists. For the current study, patients had to fulfil the following
inclusion criteria: age =18 years, diagnosed with advanced melanoma between 2014 and
2017, received first-line anti-PD-1 monotherapy and anti-PD-1 discontinuation in the absence
of progressive disease (PD). The timing of anti-PD-1 discontinuation was determined by joint
decision of the patient and treating medical team after a multidisciplinary consultation meeting
(consisting of medical oncologist(s), surgical oncologist(s), radiologist(s), pathologist(s) and
radiotherapist(s)). In the real-world setting of melanoma care in the Netherlands, the response
status was in general based on RECIST v1.1 criteria and assessed by the medical team. For
clinical relevance, patients were stratified by response status at the time of anti-PD-1
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discontinuation (CR, PR and stable disease (SD)). Subgroup analysis was conducted in patients
who discontinued anti-PD-1 monotherapy, because of AEs and in patients who discontinued
anti-PD-1 monotherapy in the absence of AEs or PD (elective discontinuation). Patients with
uveal melanoma were excluded from this study. Dataset cut-off date was 8 August 2019.

Statistical analysis

Characteristics at the start of anti-PD-1 monotherapy of patients with CR, PR and SD at the time
of anti-PD-1 discontinuation were compared using descriptive statistics. OS and PFS after anti-
PD-1 discontinuation were estimated with the Kaplan-Meier method. Follow-up time was
estimated using the reverse Kaplan-Meier method.12 In addition to PFS, the probability of
second-line treatment after anti-PD-1 discontinuation was estimated with a cumulative
incidence curve, in which death before second-line treatment was a competing risk.13 The
association of response status at discontinuation and treatment duration with PFS was analysed
with a Cox proportional hazards model. Treatment duration was split into the time from the start
of anti-PD-1 monotherapy to first response (PR or CR) and time from first response to anti-PD-
1 discontinuation. This analysis was restricted to patients with CR or PR at discontinuation. PFS
instead of OS was chosen as primary endpoint, because of the higher number of events and
clinical relevance. Data handling and statistical analyses were performed with R (version 3.6.1.;
packages tidyverse, car, sur-vival, cmprsk).

Results

Characteristics at the start of anti-PD-1 monotherapy
From 2014 to 2017, 901 patients with advanced melanoma were treated with first-line anti-
PD-1 monotherapy, of whom 324 (36%) patients discontinued anti-PD-1 monotherapy in the
absence of PD. At the time of anti-PD-1 discontinuation, 90 (28%) patients had a CR, 190
(59%) a PR and 44 (14%) SD. Compared to patients with PR or SD at anti-PD-1 discontinuation,
patients with a CR were younger and more often had favourable disease stage, normal lactate

dehydrogenase level and <3 organ sites with metastases (Table 1).
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Discontinuation of anti-PD-1 monotherapy in advanced melanoma

Table 1 Baseline characteristics at start of anti-PD-1 monotherapy stratified by response status at the
time of anti-PD-1 discontinuation. Values are n (%) unless otherwise indicated. Missing data of less than
2.5% is not shown.

Complete Partial Stable

response response disease P-value*
Patients; n 90 190 44
Median age, year (IQR) 63 (54, 71) 66 (58, 73) 70 (58, 77) 0.020
Age categories 0.161

<50yr 17 (18.9) 26 (13.7) 7 (15.9

50-59yr 15(16.7) 32(16.8) 5(11.4)

60-69yr 33(36.7) 58(30.5) 9(20.5)

>70yr 25(27.8) 74(38.9) 23(52.3)

Female 34 (37.8) 76(40.00 15(34.1) 0.756
ECOG PS 0.195

0 66 (76.7) 126 (70.0) 26 (60.5)

1 20(23.3) 43(23.9 15(34.9

2 0 (0.0 9 (5.0) 2(4.7)

>3 0 (0.0 2(1.1) 0 (0.0

Unknown 4 10 1
LDH level 0.021

Normal 79 (87.8) 136 (72.7) 36(83.7)

1x ULN 11(12.2) 43(23.00 7(16.3)

>2x ULN 0(0.0) 8 (4.3) 0(0.0)

Stage 0.076

Unresectable IlIC 8 (8.9) 2 (6.3) 3(6.8)

IV-M1a 18 (20.0) 5(7.9) 3(6.8)

IV-M1b 14 (15.6) 41(21.7) 10(22.7)

IV-M1c 50 (55.6) 121 (64.0) (63.6)
Metastases in =3 organ sites 17 (18.9) 66 (34.7) 3(29.5) 0.025
Liver metastasis 11 (12.4) 35(18.5) (27.3) 0.105
Brain metastasis 0.434

Absent 78 (87.6) 159 (84.6) 37 (86.0)

Asymptomatic 7(7.9) 15 (8.0) 1(2.3)

Symptomatic 4 (4.5) 14 (7.4) 5(11.6)
BRAF-mutant 35(38.9) 75(39.5 17(38.6) 0.992

*P-value of statistical tests comparing characteristics of patients with a complete-, partial response and
stable disease at anti-PD-1 discontinuation (excluding missing values). Categorical variables were
analysed with Chi-square test and numerical variables with the unpaired t-test. ECOG PS - Eastern
Cooperative Oncology Group performance status, LDH - lactate dehydrogenase, ULN - upper limit of
normal, mo - months.

Treatment characteristics
For patients with CR at anti-PD-1 discontinuation, the most common reason for discontinuation
was by joint decision between the patient and treating medical team (n = 67, 70%). In addition,
seven (7.8%) patients with CR discontinued anti-PD-1 monotherapy because of AEs. Median
treatment duration in patients with CR at anti-PD-1 discontinuation was 11 months (interquartile
range (IQR)=9-14,; Table 2). In 98 (52%) patients with PR, anti-PD-1 discontinuation was by
joint decision, whereas 61 (32%) patients discontinued anti-PD-1 because of AEs. Patients with
PR at anti-PD-1 discontinuation had a median treatment duration of 12 months (IQR=7-17).In
patients with SD, AEs were the most frequently reported reason for anti-PD-1 discontinuation
(n = 21, 48%), followed by joint decision (n = 15,34%). Median treatment duration of patients
with SD at anti-PD-1 discontinuation was 7 months (IQR=3-13). In patients with CR, PR and SD
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at anti-PD-1 discontinuation, median time from start of anti-PD-1 monotherapy to first response
was 2.8, 2.7 and 2.7 months, respectively (Table 2). Median time from start of anti-PD-1
monotherapy to the best overall response (BOR) before anti-PD-1 discontinuation was 8.3
months (IQR=5.5-11.2) for CR, 2.8 months (IQR=2.7-4.9) for PR and 2.7 months (IQR=1.9-
2.8) for SD (Table 2). The median time from this BOR to anti-PD-1 discontinuation was 1.1
months (IQR=0-4.9) for CR, 8.1 months (IQR=3.4-12.7) for PR and 5.3 months (IQR=0.5-10.2)
for SD. In 48 (25.3%) patients with PR at anti-PD-1 discontinuation, CR as BOR after anti-PD-1
discontinuation was reported. Of patients with SD, 4 (9.1%) and 5 (11.4%) patients finally had
PR and CR, respectively.

Table 2 Treatment characteristics of patients with CR, PR and SD at the time of anti-PD-1
discontinuation. Values are n (%) unless otherwise indicated.

Complete Partial Stable
Response response disease
Patients; n 90 190 44
Total treatment duration
Median time; months (IQR) 11.2 (8.5-13.8) 11.5(7.3-17.2) 7.2 (3.4-12.6)
>24 months of treatment 2(2.2) 12 (6.3) 0 (0.0

Median treatment duration; months (IQR)

To first response (CR, PR or SD) 2.8 (2.6-2.8) 2.7 (2.3-2.8) 2.7 (1.9-2.8)

From first response to discontinuation 7.8 (4.8-10.9) 8.1(3.4-12.7) 5.3(0.5-10.2)

To best overall response* 8.3(5.5-11.2) 2.8(2.7-4.9) 2.7 (1.9-2.8)

From best overall response to discontinuation** 1.1 (0.0-4.9) 8.1 (3.4-12.7) 5.3(0.5-10.2)
Best overall response

Complete response 90 (100.0) 48 (25.3) 5(11.4)

Partial response 0 (0.0 142 (74.7) 4(9.1)

Stable disease 0 (0.0 0 (0.0 35 (79.5)
Reason of discontinuation

Joint decision” 63 (70.0) 98 (51.6) 15 (34.1)

Toxicity 7 (7.8) 61 (32.1) 21 (47.7)

Patient’s choice 5 (5.6) 7 (3.7) 2 (4.5)

Other 13 (14.4) 22 (11.6) 6 (13.6)

Unknown 2(2.2) 2(1.1) 0(0.0)

*Treatment duration to best overall response before anti-PD-1 discontinuation, **Treatment duration
from best overall response to anti-PD-1 discontinuation, AElective anti-PD-1 discontinuation after joint
decision by the patient and medical team. IQR - interquartile range, CR - complete response, PR - partial
response, SD - stable disease.

PFS after anti-PD-1 discontinuation
In patients with CR, PR and SD at anti-PD-1 discontinuation, median follow-up time after anti-
PD-1 discontinuation was 18, 16 and 17 months, respectively. Patients with CR at anti-PD-1
discontinuation had a 12-month PFS probability after anti-PD-1 discontinuation of 86% (95%
confidence interval (Cl)=79-94) and a 24-month PFS probability of 64% (95% CI: 52-79;
Figure 1A).
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Figure 1 Off-treatment survival outcomes of patients who discontinued anti-PD-1 monotherapy by
response status at anti-PD-1discontinuation. Kaplan-Meier curves of off-treatment(A) progression-free
survival (log-rank p < 0.0001) and (B) overall survival after anti-PD-1 discontinuation (log-rank p < 0.001).
ClI - confidence interval, mo - months, NE - not estimable, OS - overall survival, PFS - progression-free

survival, prob - probability.
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Patients with PR at anti-PD-1 discontinuation had 12- and 24-month PFS probabilities of 70%
(95% CI: 63-77) and 53% (95% CI: 55-63), respectively. Inpatients with SD, the 12- and 24-
month PFS probabilities were 48% (95% CI: 35-66) and 31% (95% CI: 18-52), respectively.
Median PFS for patients with a CR or PR was not reached and for patients with SD the median
PFS was 10 months (95% CI: 8-26; Figure 1A). Median time to progression after anti-PD-1

discontinuation was 5.1 months for SD, 7.5 months for PR and 9.5 months for CR.

OS after anti-PD-1 discontinuation
The 12- and 24-month OS probabilities for patients with CR were 97% (95% CI: 94-100) and
88% (95% CI: 78-98), respectively (Figure 1B). For patients with PR, the 12- and 24-month
OS probabilities were 90% (95% CI: 86-95) and 82% (95% CI: 75-90). The 12- and 24-month
OS probabilities of patients with SD were 82% (95% CI: 71-95) and 64% (95% CI: 50-84).
Median OS for patients with CR or PR at anti-PD-1 discontinuation was not reached, whereas
median OS in patients with SD was 29 months (95% CI: 17 to not estimable; Figure 1B).

Second-line treatment after anti-PD-1 discontinuation
In the competing risks analysis, patients with CR at anti-PD-1 discontinuation had an 18-month
probability of being alive and not having received second-line treatment after anti-PD-1
discontinuation of 86% (95% CI: 75-97; Figure 2).

Cumulative incidence functions

event 2nd line treatment [ll Death

Complete response Partial response Stable disease
100% - i i i

75% =

50% -

25%-

Probability of an event

0%~

I
0 6 12 18 24 0 6 12 18 24 0 6 12 18 2
Months after anti-PD-1 discontinuation

Figure 2 Competing risks analysis of second-line treatment from anti-PD-1 discontinuation by response
status at discontinuation, with death as competing risk. The 12-month probabilities of second-line
treatment and death before second-line treatment following anti-PD-1 discontinuation were for complete
response 8.0% (95% ClI: 1.8-14) and 2.5% (95% CI: 0-5.9); partial response 15% (95% CI: 9.0-20) and
8.7% (95% ClI: 4.4-13); stable disease 28% (95% ClI: 13-42) and 12% (95% ClI: 2.0-23). CI - confidence
interval.
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The 18-month probability of second-line treatment was 9.4% (95% CI: 2.7-16) and of the
competing risk death 4.2% (95% CI: 0-9.0). Patients with PR had an 18-month probability for
being alive and not having received second-line treatment of 66% (95% CI: 54-78). For
patients with PR, the 18-month probability of second-line treatment was 24% (95% Cl: 17-31)
and of death before second-line treatment 11% (95% CI: 5.6-15; Figure 2). For patients with
SD at anti-PD-1 discontinuation, the 18-month probability for death before second-line
treatment was less favourable (22% (95% CI: 7.9-36); Figure 2).

Cox model for PFS

In the Cox proportional hazards model analysing patients with CR or PR at anti-PD-1
discontinuation, PR was associated with progression (hazard ratio (HR)=1.81 (95% Cl: 1.11-
2.97; p = 0.018); Table 3). Longer time from start of anti-PD-1 monotherapy to first reported
PR or CR was also associated with progression (HR per month increase = 1.10 (95% CI: 1.02-
1.19; p = 0.009)). The treatment duration from first reported PR or CR to anti-PD-1
discontinuation was not associated with progression (HR = 0.98 (95% CI: 0.94-1.02)). HR of
the total treatment duration was 0.99 (95% CI: 0.96-1.02) per month increase.

Table 3 Multivariable Cox model to assess the association of response status at the time of anti-PD-1

discontinuation (restricted to CR and PR), time from the start of anti-PD-1 monotherapy to first reported
response and time from first response to anti-PD-1 discontinuation with progression-free survival.

n Events HR 95% ClI P-value

Time (months)

Start anti-PD-1 to first response (PR or CR*) 277 - 1.10 (1.02-1.19) 0.009

First response to anti-PD-1 discontinuation 277 - 0.98 (0.94-1.02) 0.236
Status at anti-PD-1 discontinuation

Complete response 89 21 1

Partial response 188 68 1.81 (1.11-2.97) 0.018

HR - hazard ratio, Cl - confidence interval, CR - complete response, PR - partial response. *Whichever
came first and not necessarily equal to the response status at the time of anti-PD-1 discontinuation.

Elective discontinuation vs discontinuation because of AEs
In patients who discontinued anti-PD-1 monotherapy in the absence of AEs or PD (i.e., elective
discontinuation), median treatment duration was 12 months (IQR=8.9-14), 13 months
(IQR=9.7-23) and 11 months (IQR=5.7-16) in patients with CR, PR or SD at anti-PD-1
discontinuation, respectively. In patients with anti-PD-1 discontinuation because of AEs, the
median treatment duration was shorter (CR: 6.9 months (IQR=5.6-9.0); PR: 7.2 months
(IQR=3.6-12) and SD: 3.5 months (IQR=0.9-7.8)). The 18-month PFS and OS probabilities in
patients with PR at elective discontinuation were higher (62% (95% Cl: 53-73) and 91% (95%
Cl: 85-98)) compared to patients who discontinued anti-PD-1 monotherapy because of AEs
(48% (95% Cl: 36-64) and 72% (95% Cl: 61-85); Figure S1). Survival differences were small
between patients with SD or CR at discontinuation who electively discontinued anti-PD-1 and
who discontinued anti-PD-1 because of AEs. The survival probabilities in patients with PR at
elective discontinuation were similar to the survival probabilities in patients who had CR at
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elective discontinuation of anti-PD-1 (Figure S1). Except for patients discontinuing anti-PD-1
monotherapy because of AEs being younger, other baseline characteristics were not
significantly different between patients discontinuing electively or because of AEs (Table S1).
Survival outcomes of patients with SD at discontinuation were similar between patients who
electively discontinued anti-PD-1 and those who discontinued anti-PD-1 because of AEs.

Re-treatment with anti-PD-1 monotherapy
Twenty-seven out of 87 patients (31%) with PD after anti-PD-1 discontinuation were re-treated
with anti-PD-1 monotherapy. Of these re-treated patients, 2 (6.7 %) achieved CR, 6 (20%) PR
and 9 (30%) patients had SD as BOR. Six (20%) patients had PD and in 4 (13%) patients
response status was still unknown at dataset cut-off. In patients with PD after anti-PD-1
discontinuation, BOR after re-treatment with anti-PD-1 monotherapy was stratified by response
status at anti-PD-1 discontinuation shown in Figure 3. In the supplement, details of all second-
line systemic therapies in patients with PD after anti-PD-1 discontinuation are described

(supplement Figure S2 and Figure S3).

Discussion

In this real-world study, the majority of advanced melanoma patients who discontinued anti-PD-
1 monotherapy with CR or PR experienced an ongoing response with promising OS. Longer
time from start of anti-PD-1 treatment to first response and PR at discontinuation were both
statistically significantly associated with progression after anti-PD-1 discontinuation.
Probability of progression after discontinuation was lower when anti-PD-1 monotherapy was
electively discontinued. The median treatment duration was less than 12 months. Anti-PD-1 re-
treatment showed clinical activity, although results are preliminary. Anti-PD-1 discontinuation
during SD seems less favourable, but still 31% had no disease progression 2 years after

discontinuation.

The feasibility of anti-PD-1 discontinuation has been investigated in different populations of
melanoma patients with a tumour response.6-9.14.15 The KEYNOTE-001 and -006 trials showed
that advanced melanoma patients with CR, who completed 2 years of pembrolizumab or who
were treated with pembrolizumab 6 months after a confirmed CR, had a 2-year PFS probability
of >80% from last dose of pembrolizumab.67 Interestingly, the median treatment duration in
the KEYNOTE-001 was 2 years and in the KEYNOTE-006, most patients (n = 103) completed
2 years ofpembrolizumab.é7 The median treatment duration of patients who discontinued anti-
PD-1 early (n = 23) was not reported.” Retrospective research in 185 unselected advanced
melanoma patients who electively discontinued anti-PD-1 monotherapy (discontinuation in the
absence of AEs or PD) showed similar results from last cycle of anti-PD-1 monotherapy in
patients with who achieved CR as a BOR.8 In a large single centre retrospective study in 396
unselected advanced melanoma patients who discontinued anti-PD-1 monotherapy for any
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reason (including AEs and PD), a 3-year treatment failure free survival probability of 72% in
patients with CR as BOR was observed.® However, survival times were estimated from BOR,
which makes interpretation for daily practice difficult, because in clinical setting BOR is only

known retrospectively.®

Discontinued anti-PD-1 therapy

N=324
Response status at Responsestatus at Responsestatusat
discontinuation discontinuation discontinuation
Completeresponse Partialresponse Stabledisease
n=90 n=190 n=44

5 patients died —

17 patientsdied ~ —

9 patients died —

Progressive disease
n=16

Progressive disease
n=52

Progressive disease
n=19

Rechallenge anti-PD-1
6 patients (38%)

Best overall response:

Rechallenge anti-PD-1
16 patients (31%)

Best overall response:

Rechallenge anti-PD-1
5 patients (26%)

Best overall response:

CR: 2(33%) CR: 0 CR: 0
PR: 2(33%) PR: 4(25%) PR: 0
SD: 1(17%) SD: 6(38%) SD: 2 (40%)
PD: 0 PD: 4(25%) PD: 2 (40%)
Death: 0 Death: 0 Death: 0
Unknown: 1(17%) Unknown: 2(13%) Unknown: 1(20%)

Figure 3 Best overall response of re-treatment with anti-PD-1 monotherapy inpatients who relapsed
after anti-PD-1discontinuation. CR - complete response, PD - progressive disease, PR - partial
response, SD - stable disease.

Heterogeneity in aforementioned studies complicates a fair comparison of outcomes. Our study
aimed to present clinically interpretable outcomes and avoid immortal time bias. This occurs
when outcomes are analysed from diagnosis for groups whose membership patients only
acquire some time after baseline, such as discontinuation with CR. We stratified outcomes by
patients' reported CR, PR or SD at time of anti-PD-1 discontinuation estimating survival times
after anti-PD-1 discontinuation. This approach showed that in real-world setting, which also
included patients not represented in phase lll trials, the PFS was considerably lower than in
aforementioned studies in patients with CR at anti-PD-1 discontinuation.®-° This may be due to
the fact that we also included patients who discontinued treatment due to AEs and that more
patients in our real-world cohort had unfavourable patient and/or disease characteristics. In
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addition, patients who discontinued with CR were only treated for 1.1 months from BOR which
could also have had an unfavourable effect on survival.6:8 Despite lower PFS, the competing
risks analysis for second-line treatment indicated that patients could receive next-line systemic
treatment after PD with a promising OS. In line with previous studies, re-treatment with anti-PD-
1 monotherapy showed clinical activity in patients with CR or PR at anti-PD-1 discontinuation
and to a lesser extent also in patients with a SD.7-9.15

The optimal treatment duration of anti-PD-1 monotherapy in responders is still a matter of
debate. In the KEYNOTE-0O06 trial, the 2-year PFS after treatment completion was similar to
patients with CR who had been treated for at least 6 months, but who discontinued
pembrolizumab early.” In the CheckMate-153, however, nivolumab discontinuation after 1 year
of treatment showed unfavourable OS and PFS compared to continuous nivolumab treatment
for metastatic non-small cell lung cancer.® This randomised study on early nivolumab
discontinuation raises questions on the feasibility of early anti-PD-1 discontinuation. However,
melanoma is a different disease, patients in the CheckMate-153 had failed to prior treatment
before they were exposed to nivolumab and a 1-year fixed nivolumab treatment duration was
chosen regardless of response status. Further analysis of the nivolumab group that
discontinued after 1 year would have been interesting, because it is not known how to select
patients eligible for early discontinuation of anti-PD-1 treatment. Other factors relevant for early
and safe anti-PD-1 discontinuation may be duration and deepness of response combined with
favourable patient and disease characteristics. The <12 months median treatment duration in
our cohort and the association of shorter time to first anti-PD-1 response with favourable PFS
suggests that anti-PD-1 monotherapy can be discontinued before 2 years in some cases.

Jansen et al.8 found that treatment duration of <6 months in patients with CR as BOR before
anti-PD-1 discontinuation was associated with a higher probability of progression.® Betof
Warner et al.? found no association between time until CR and treatment failure after CR.
Unfortunately, the association of the time of anti-PD-1 discontinuation with PD was not
analysed. Our study adds that outcomes after anti-PD-1 discontinuation of patients with an early
first response are favourable. Studies have shown that responders to anti-PD-1 monotherapy
have changes in tumour microenvironment within 2 weeks after treatment initiation.16.17
However, there is no literature on whether an early response is associated with the durability of
the response. Thus, the evidence to date suggests that early responders have favourable
outcomes and could be treated for a shorter duration with anti-PD-1 monotherapy.

As compared to CR at anti-PD-1 discontinuation, PR at anti-PD-1 discontinuation was
associated with progression after discontinuation.8.18 Most CRs initially start as a PR,%-6 but it is
impossible to determine whether patients with PR at anti-PD-1 discontinuation who relapsed
would have achieved CR if anti-PD-1 monotherapy was continued. Conversely, it is also
impossible to determine whether patients with a CR at anti-PD-1 discontinuation would have
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achieved a durable CR if treatment was discontinued during PR. We observed in our cohort that
25% of patients with a PR at anti-PD-1 discontinuation achieved CR as BOR. This may provide
evidence that there is an ongoing immune response after anti-PD-1 discontinuation, but may
also be due to the difference in (or delay of) radiological and pathological response.l® An
interesting treatment strategy to investigate is whether anti-PD-1 monotherapy can be
discontinued upon first confirmed PR or CR. Relapsing patients can be re-treated with anti-PD-
1 based therapy and continued until a better and durable response occurs. In this way, the best
responders can be treated shorter and experience less toxicity. The currently running ‘Safe Stop
Trial’ investigates whether this is a safe and effective strategy (Netherlands Trial Register-Trial
NL7293).20 Another trial on anti-PD-1 discontinuation is the PET-STOP trial (NCT04462406)
in which discontinuation is guided by positron emission tomography/computed tomography
(PET/CT) imaging and tumour biopsy.

In addition, we observed that patients who electively discontinued anti-PD-1 monotherapy
(discontinuation in the absence of AEs or PD) had favourable survival compared to patients who
discontinued anti-PD-1 monotherapy because of AEs. The survival of patients with PR who
electively discontinued anti-PD-1 monotherapy even matched the survival of patients with CR
at anti-PD-1 discontinuation. Previous research of patients treated with immunotherapy
showed that grade =3 AEs were positively associated with 0S.2! Poor survival of patients who
discontinued due to AEs may be due to shorter treatment duration rather than AEs if there is a
minimum treatment duration for anti-PD-1 monotherapy to be effective. Having the ability to
electively discontinue anti-PD-1 treatment at any given moment may, in real-world, result in

effective timing of discontinuation based on sustained response to anti-PD-1 monotherapy.

There are limitations to this observational study and its retrospective design. The unanswerable
question that remains is whether the OS in patients with a CR or PR at anti-PD-1 discontinuation
would have been even better if treatment had not been discontinued. Uncertainty remains as to
whether (early) anti-PD-1 discontinuation is at the expense of OS.

Another important limitation is that our study was not performed in a controlled setting. In all
melanoma centres, the response status reported was not strictly based on RECIST v1.1, but on
(clinical) judgement by the medical team. Use of RECIST v1.1 (which was developed for use in
clinical trials) in real-world as the sole measure of disease assessment is not completely
feasible, because of the difference between pathological and radiological response and its
labour-intensiveness.1922 |n our study, this may have led to heterogeneity in ‘deepness’ of PR.
Based on the survival outcomes, patients with PR whom electively discontinued anti-PD-1
monotherapy may have had a deeper and above all clinically relevant PR. We assume that the
results of our study are generalizable to daily clinical practice, because in the real-world setting,
in addition to radiological evaluation, clinical judgement is crucial.
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Another consequence of the uncontrolled real-world setting was that the decision for anti-PD-
1 discontinuation was not protocolised between hospitals. In some melanoma centres, patients
may be treated longer while having CR or PR than in other melanoma centres. Therefore, our
study does not answer what the minimal (or optimal) treatment duration after first response is.
We also could not create evidence for what the optimal conditions for anti-PD-1 discontinuation
were, because patient and disease characteristic at the time of anti-PD-1 discontinuation were
not available in the DMTR.

Despite that this is the largest population-based cohort, the cohort size did not permit us to
genuinely correct for all confounding factors. Patients with CR had favourable characteristics at
the start of anti-PD-1 treatment, which could explain favourable outcomes. However, it is
questionable whether correction for confounding factors is useful when interpreting response
status as a predictor. Also due to the small number of patients receiving re-treatment with anti-
PD-1 and short follow-up, conclusions cannot yet be drawn on the effectiveness of anti-PD-1

re-treatment.

To our knowledge, this is the largest population-based study onanti-PD-1 discontinuation with
nationwide data. We believe that our study delivers clinically interpretable and relevant results
for discontinuation of anti-PD-1 monotherapy in responders that are generalisable to daily
clinical practice. We showed that a durable response is possible after discontinuation of anti-
PD-1 monotherapy when a CR or PR is achieved. To a lesser extent, this also holds for SD. CR
at discontinuation, shorter time to first response and the absence of AEs necessitating
treatment discontinuation were important factors for favourable off-treatment survival
outcomes. For now, these factors and previous results on minimum treatment duration can be
used to consider anti-PD-1 discontinuation in individual patients. Further randomised studies
are warranted to determine the optimal timing of anti-PD-1 discontinuation and/or treatment
duration of anti-PD-1 monotherapy in patients with advanced melanoma.
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Figure S1 Off-treatment survival outcomes for patients who discontinued anti-PD-1 monotherapy in the
absence of adverse events or progressive disease and for patients who discontinued anti-PD-1
monotherapy because of adverse events. Kaplan-Meier curves of A) overall survival and B) progression-
free survival after anti-PD-1 discontinuation of patients who discontinued anti-PD-1 monotherapy in the
absence of adverse events or progressive disease (log-rank p < 0.001 for both curves). Kaplan-Meier
curves of C) overall survival and D) progression-free survival after anti-PD-1 discontinuation of patients
who discontinued anti-PD-1 monotherapy because of adverse events (log-rank p < 0.17 and p < 0.56,
respectively). Patient characteristics can be found in Table S1. OS - overall survival, mo - month, prob -
probability, Cl - confidence interval.
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Figure S2 Second-line treatment after progression after anti-PD-1 discontinuation. For this figure re-
treatment with anti-PD-1 monotherapy was considered second-line treatment.
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Figure S3a Best overall response of second-line treatment following progression after anti-PD-1
discontinuation for patients with a complete response on anti-PD-1 discontinuation. ** To date, no
information on the next-line treatment received was available for these patients. CR - complete
response, PR - partial response, SD - stable disease, PD - Progressive disease.
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Table S1 Characteristics at the start of anti-PD-1 monotherapy of patients who discontinued anti-PD-1
monotherapy in the absence of adverse events or progressive disease (elective discontinuation) and for
patients who discontinued anti-PD-1 monotherapy because of adverse events (non-elective
discontinuation). Values are n (%) unless otherwise indicated. Missing data of less than 2.5% is not
shown.

Non-elective Elective
discontinuation discontinuation P-value*

Patients; n 89 235
Median age, year (IQR) 65 (54, 72) 71 (59, 77) 0.004
Female 88 (37.4) 37 (41.6) 0.580
ECOG PS 0.446

0 156 (70.3) 62 (71.3)

1 58 (26.1) 20 (23.0)

2 6 (2.7) 5(5.7)

>3 2(0.9) 0 (0.0

Unknown 13 2
LDH level 0.503

Normal 185 (79.7) 66 (75.0)

1x ULN 43 (18.5) 18 (20.5)

>2x ULN 4(1.7) 4 (4.5)
Stage 0.853

Unresectable IlIC 15 (6.4) 8(9.0)

IV-M1a 27 (11.5) 9(10.1)

IV-M1b 48 (20.5) 17 (19.1)

IV-M1c 144 (61.5) 55 (61.8)
Metastases in =3 organ sites 66 (28.1) 30 (33.7) 0.394
Liver metastasis 40 (17.1) 18 (20.5) 0.592
Brain metastasis 0.735

Absent 199 (86.1) 75 (84.3)

Asymptomatic 15 (6.5) 8(9.0)

Symptomatic 17 (7.4) 6 (6.7)
BRAF-mutant 93 (39.6) 34 (38.2) 0.922

*P-value of statistical tests comparing characteristics of patients with a complete-, partial response and
stable disease at anti-PD-1 discontinuation (excluding missing values). Categorical variables were
analyzed with Chi-square test and numerical variables with the unpaired t-test. ECOG PS - Eastern
Cooperative Oncology Group performance status, LDH - lactate dehydrogenase, ULN - upper limit of
normal, mo - months.
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