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ARTICLE INFO ABSTRACT

Keywords: Background: Postoperative treatment of patients with either BRAF/MEK inhibitors or anti-PD1 antibodies in the
Melanoma adjuvant setting results in improved recurrence free survival and has therefore become a standard of care for
Immunotherapy

most patients with resected stage III melanoma. For patients who need systemic treatment after failure of
adjuvant immune checkpoint inhibitors, there is insufficient evidence regarding efficacy of a retreatment with
anti-PD1 antibodies.

Methods: From the European Melanoma Treatment Registry (EUMelaReg) we have identified 74 patients and
evaluated the clinical characteristics and outcome of anti-PD1 retreatment with pembrolizumab in these patients.
The primary objectives were overall response rate and progression-free survival stratified by type of recurrence,
i.e. whether recurrence occurred while on adjuvant anti-PD1, or later during follow up. In addition, the analysis
was stratified for patients, who terminated adjuvant treatment early due to side effects.

Results: The ORR of pembrolizumab retreatment in 1st line after recurrence (n=51) was 37.3 %, which did not
differ significantly between type of recurrence (40.9 % in early vs. 34.5 % in late recurrence). Patients who
discontinued adjuvant anti-PD1 for toxicity had a higher ORR (52.9 %) compared to patients who completed the

Adjuvant treatment
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treatment (37.5 %) or discontinued due to disease progression (23.1 %). PFS in 1st line retreatment was com-
parable between the groups with a median PFS (95 % CI) of 7.4 (2.3-NR) months and 6.1 (3.4-13.1) months in
early and late recurrence, respectively.

Conclusion: Retreatment with pembrolizumab may be a valuable treatment option after failure of adjuvant
immunotherapy, in particular in patients who have stopped adjuvant treatment for side effects.

1. Introduction

The development of immune checkpoint inhibitors (ICI) has changed
the treatment of unresectable and metastatic melanoma dramatically in
recent years and improved the outcome of patients significantly
compared to former treatment standards. [1,2] In treatment-naive
metastatic melanoma, treatment with anti-PD1 (programmed cell
death protein 1) antibodies results in overall remission rates of about
40 % [3,4] and also, long-term overall survival rates at 5 years around
40 %, both of which constitute a notable improvement as compared to
the historically dismal prognosis of metastatic melanoma. The
Keynote-054 phase III trial comparing pembrolizumab (pembro) to
placebo demonstrated a significant recurrence-free survival (RFS)
benefit using pembro for one year in fully resected stage III patients. [5]
When compared to ipilimumab (ipi) in a phase III study, single-agent
nivolumab (nivo) also showed both favorable efficacy and tolerability
in the adjuvant setting. [6]

While adjuvant anti-PD1 treatment does improve RFS in resected
high-risk melanoma patients, a proportion of these patients will develop
recurrence despite adjuvant treatment, many of them with unresectable
or metastatic disease. Overall, in stage IIIA to IIID about 38 % of patients
will develop a recurrence according to the long-term result of the
Keynote-054 trial. [7] This may occur while still on 12 months of
adjuvant treatment or later during follow-up (FU) and is referred to as
early and late ICI resistance. [8]

In case of non-resectable failure or metastatic disease following
adjuvant anti-PD1 treatment it is unclear whether the efficacy of a
rechallenge with anti-PD1 is impacted by preceding ICI failure during or
after adjuvant therapy. Only few studies investigated the efficacy of non-
adjuvant anti-PD1 retreatment of patients who have relapsed after
adjuvant anti-PD1 therapy and the available data are sparse.

This observational study was performed to study the efficacy of non-
adjuvant pembro in melanoma patients who have failed from adjuvant
anti-PD1 therapy.

2. Methods
2.1. Study design and patient selection

Patient data were used from the European Melanoma Registry
(EUMelaReg; www.eumelareg.org), which is a disease entity-based
treatment registry dedicated to melanoma that collects real-world
diagnostic information and treatment patterns of patients across
Europe. The country registries that contributed patient-level data to this
study were Bulgaria, Denmark, Germany, Greece, Israel, Italy, Poland,
Spain, and Switzerland.

Patients with the following characteristics were included to the
analysis: adult patients with non-resectable stage III or stage IV mela-
noma who were treated with non-adjuvant pembro after failure from
adjuvant anti-PD1 treatment; cutaneous melanoma including acral and
melanoma of unknown primary (MUP) subtype; no participation in a
clinical trial with anti-PD1 usage in advance setting. Combined anti-
PD1/CTLA4 (cytotoxic T-lymphocyte-associated Protein 4) as 1st line
(1 L) treatment for metastatic disease was only allowed, if pembro was
given in a later line as rechallenge after progressive disease. No re-
striction was made for patients receiving BRAF/MEK inhibitors (BRAF/
MEKi) in 1 L. The data cut was September 2023.

2.2. Statistical considerations and analysis

Descriptive statistics were used to summarize baseline study cohort
characteristics. Data are presented as number of observations and per-
centage for categorical variables. Continuous variables are presented as
mean, standard deviation, median, minimum, and maximum. TOT, PFS,
FU, and OS, time-to-event analyses were conducted using the Kaplan-
Meier method to generate plots and to estimate median time-to-event
in months with 95 % confidence interval (CI), and events rates with
95 % CI at landmark time-points. TOT is defined as time from the date of
start of treatment until the date of end of treatment (EoT). TOT for
treatments documented as ongoing at data cut-off were censored with
the date of last contact (applicable in the non-adjuvant setting). PFS is
defined as time from start of non-adjuvant pembro retreatment to date of
first progression according to physicians assessment or death due to any
cause. Patients were censored at the start of next treatment. If neither a
subsequent treatment nor death was documented, a patient was
censored with the date of last contact. OS is defined as time from the
start date of first non-adjuvant pembro treatment to date of death due to
any cause. The OS for subjects not known to have died was censored at
the last date the patient was known to be alive. FU time was calculated
by Kaplan Meier analysis from start of first non-adjuvant pembro
treatment to date of last contact with "inverse" censoring for death
events.

3. Results
3.1. Patient characteristics

3.1.1. Demographics at time of recurrence

A total of 74 eligible patients who were treated with non-adjuvant
pembro after failure from adjuvant anti-PD1 treatment met the inclu-
sion criteria and were identified from the EUMelaReg database for this
study. Demographics and patient characteristics are summarized in
Table 1. Clinical characteristics at non-adjuvant pembro treatment are
shown in Table 2.

The most common reason for adjuvant treatment discontinuation
was disease progression (44.6 %), followed by treatment completion
(23.0 %), and toxicity (25.7 %) (Table 1). Disease recurrence from
adjuvant anti-PD1 treatment occurred in 44 (59.5 %) patients while on
adjuvant anti-PD1 therapy or within 12 weeks after EoT (early recur-
rence subgroup), 30 (40.5 %) patients relapsed >12 weeks after end of
adjuvant treatment (late recurrence subgroup).

The median time from first recurrence on anti-PD1 treatment to start
of non-adjuvant pembro was 5.0 (95 % CI: 0.1-53-3) months in the total
population. Among those with 1 L anti-PD1 treatment (1 L cohort) after
early recurrence, 12 (54.2 %) patients had resectable locoregional
recurrence and were re-exposed only after having experienced another
non-resectable further stage for recurrence. This is also reflected by a
delay of > 3 months before retreatment in these patients. Additional 10
(45.5 %) patients received immediate treatment (within < 3 months)
with just single agent pembro after early recurrence due to individual
reasons such as comorbidity, age, or impaired performance status
(Table 1).

Patients who had pembro retreatment in a later line (n=23) (later
line cohort) had a median time from first recurrence to start of non-
adjuvant pembro of 11.9 (95 % CIL: 3.6-53.3) months. These patients
received other regimens in 1 L, mainly combined ICI or BRAF/MEKi, and
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Table 1
Baseline demographics at adjuvant anti-PD1 treatment.
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Table 2
Clinical characteristics at non-adjuvant pembro treatment.

Pembro in 1 L:
Early vs. late recurrence in

Pembro in 1 L:
Early vs. late recurrence in

adjuvant setting Pembro in adjuvant setting Pembro in
Baseline later line Total Tumor characteristics later line Total
demographics Early Late at time of retreatment Early Late
recurrence . recurrence
recurrence’ eu recurrence” Sk
(N=22) (N=29) (N=23) (N=74) (N=22) (N=29) (N=23) (N=74)
Gender AJCC staging (8"

Female 10 (45.5 %) 12 (41.4 %) 8 (34.8 %) 30 (40.5 %) edition)

Male 12 (54.5 %) 17 (58.6 %) 15 (65.2 %) 44 (59.5 %) Stage III o o o 14
Age at 1t line 6 (27.3 %) 6 (20.7 %) 2 (8.7 %) (18.9 %)
(years) Stage IV 1 (4.3 %) 1(1.4%)

Median (Range) 77.0 71.0 59.0 68.5 Stage IV-M1a o o o 14

(27.0-85.0) (20.0-87.0) (37.0-83.0) (20.0-87.0) 5@27%) 7 241 %) 2®.7%) (18.9 %)
Melanoma type Stage IV-M1b o o o 12
Cutaneous 21 (95.5 %) 25 (86.2 %) 21 (91.3 %) 67 (90.5 %) 29.1%) 9 (31.0%) 1(4.3 %) (16.2 %)
0, 0, 0, 0, -

MUP 1 (4.5 %) 4 (13.8 %) 2 (8.7 %) 7 (9.5 %) Stage IV-M1c 8 (36.4 %) 7 (241 %) 10 (43.5 %) 25
Recurrence at (33.8 %)
ad_]uV-aDt Tx Stage IV-M1d 145 %) i 7 (30.4 %) 8

During 22 (10.8 %)

21 (91.3 %) 43 (58.1 %) .
treatment (100.0 %) BRAF mutation

<
EOTr12 weeks after B B 1(4.3%) 1(1.4 %) pr;:nt 6

0 0, 0,

> 12 weeks after 29 . . 3336%)  4U38%) 9B (5 6o

EOT i (100.0 %) 143% 30 (40.5 %) No 58

" [ [+ [
Reason for end of 19 (86.4 %) 25 (86.2 %) 14 (60.9 %) (78.4 %)
adjuvant Tx ECOG

Di

sease 13(591%) - 20 (87.0%) 33 (44.6 %) 0 12(545%) 18(621%) 10(435%) o
progression (54.1 %)

Completed 5 (22.7 %) 11 (37.9 %) 1 (4.3 %) 17 (23.0 %) 1 o o o 22

Toxicity 3(13.6 %) 14 (48.3 %) 2 (8.7 %) 19 (25.7 %) 6(27.3%) 8(27.6%) 8348 %) (29.7 %)

Other*** 1 (4.5 %) 4 (13.8 %) - 5 (6.8 %) >2 1 (4.5 %) 1(3.4%) 2 (8.7 %) 4 (5.4 %)
Time from first Unknown 8

0 0, 0,
recurrence to 3(13.6 %) 2(6.9% 313.0%) (10.8 %)
start non- LDH
adjuvant Tx Normal o o o 37

Median (Range) 4.0 1.3 11.9 5.0 11 (50.0 %) 20 (69.0 %) 6(26.1%) (50.0 %)
(months) (0.1-26.4) (0.1-19.3) (3.6-53.3) (0.1-53.3) Elevated o o o 27

< 3 months 10 (45.5%) 24 (82.8 %) 34 (45.9 %) 7 B18%) 6(20.7 %) 14(60-9%) (36 5 o4

> 3 months 23 Missing 10

0, 0, 0, 0 0, 0,
12 (54.5 %) 5(17.2 %) (100.0 %) 40 (54.1 %) 4 (18.2 %) 3(10.3 %) 3(13.0 %) (13.5 %)
ToT at adjuvant Line of Tx
Tx (months) 1 22 29 51

Median (95 % 3.3 8.3 2.8 3.5 (100.0 %) (100.0 %) (68.9 %)
CD (0.1-14.0) (0.1-12.7) (0.1-10.6) (0.1-14.0) 2 o 9
RFI at adjuvant ) ) 9 (39:1 %) (12.2 %)
Tx (months) >3 o 14

Median (95 % 3.5 21.2 2.7 5.8 i i 14(609%) (15,9 95)
CI) (0.1-11.9) (3.9-46.9) (0.4-14.5) (0.1-46.9) Number of

, , metastatic sites

N, number of patients; MUP, melanoma of unknown primary; EOT, end of 1 392
treatment; SD, standard deviation; CI, confidence interval; ToT, time on treat- 10 (45.5 %) 17 (58.6 %) 5 (21.7 %) (43.2 %)

ment; RFI, recurrence free interval; Tx, treatment. 2 8 (36.4 % 8 (27.6 % 5 (217 % 21
" Early recurrence: recurrence occurred during treatment or within 12 weeks (36.4 %) (7.6 %) @1.7%) (28.4 %)

> 21

afES:r end of treatment. >3 4(18.2 %) 4(13.8 %) 13 (56.5 %) \

Late recurrence: recurrence >12 weeks after end of treatment (28.4 %)

“* Adjuvant therapy ended due to investigators decision/patients wish/other.

pembro in a later line.

3.1.2. Demographics at time of retreatment

At the time of pembro retreatment, patients had a median age of 68.5
(20.0-87.0) years, 59.5 % were male, and most were diagnosed with
cutaneous melanoma (90.5 %) (Table 1). A BRAF V600 mutation was
present in 21.6 % of the patients (Table 2). The number of metastatic
sites was higher in later line (56.5 % for > 3 sites) than in 1 L cohort with
> 3 sites in 18.2 % (early recurrence) and 13.8 % (late recurrence),
respectively (Table 2).

Stage IV melanoma was reported for 81.1 % of the patients with M1c
being the most frequent subgroup (33.8 %), and 10.8 % had brain me-
tastases (M1d). Patients may have had a shift in stage from recurrence to
1 L due to further disease progression, in particular in those retreated

N, number of patients; AJCC, American Joint Committee on Cancer; ECOG,
Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; Tx,
treatment.

" Early recurrence: recurrence occurred under treatment or within 12 weeks
after end of treatment.

™ Late recurrence: recurrence within >12 weeks after end of treatment.

with pembro in later line. In 1 L cohort, stage IV M1c/d was present in
40.9 % (early recurrence) and 24.1 % (late recurrence), respectively,
while those in later line had 73.9 % M1c/d (Table 2).

Eastern Cooperative Oncology Group (ECOG) scores at time of
retreatment were similar despite type of recurrence and reason for EoT,
mostly grade 0 or 1. Lactate dehydrogenase (LDH) was elevated in
36.5 %, and patients in 1 L with early recurrence more often had an
elevated serum LDH level at retreatment than patients with late recur-
rence (47.7 % vs. 20.0 %).
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3.2. Treatment outcomes

3.2.1. Clinical responses and outcomes in 1 L

In total, 51 patients received 1 L pembro retreatment after adjuvant
anti-PD1 therapy. ORR in the total group was 37.3 %, which did not
differ significantly between type of recurrence (34.5 % in late vs. 40.9 %
in early recurrence). The relative distribution of the particular responses
showed more complete responses (CR) in late recurrences (20.7 % vs.
13.6 %), while primary progressive disease rates were similar (34.5 %
vs. 36.4 %) (Table 3A).

ORR of 1 L cohort stratified by reason for end of adjuvant treatment
were higher for patients who discontinued adjuvant anti-PD1 for
toxicity (52.9 %) compared to patients who completed treatment
(37.5 %) or discontinued due to disease progression (23.1 %) (Table 3B).

The median PFS (95 % CI) of 1 L cohort was 7.43 (2.3-not reached
[NR]) months in patients with early recurrence and 6.12 (3.4-13.1)
months in patients with late recurrence after adjuvant anti-PD1 treat-
ment, respectively, and did not differ significantly (p=0.06) (Fig. 1A).
Stratification by EoT reason for adjuvant anti-PD1 treatment showed
lower PFS (95 % CI) for patients discontinuing treatment due to pro-
gression (2.57 [1.9-9.1] months) compared to patients who completed
treatment (10.1 [2.9-NR] months) or discontinued due to toxicity (8.32
[3.8-15.5] months) (Fig. 1B). However, differences were not significant
(p=0.029). 0OS (95 % CI) from start of pembro retreatment was 24.2
(16.7-NR) months in patients receiving treatment in 1 L after adjuvant
treatment failure. It was slightly shorter in patients with early recur-
rence from adjuvant anti-PD1 (22.2 [13.9-NR] months), as it was in
patients who discontinued adjuvant treatment due to recurrence (13.9
[3.5-NR] months). This was not statistically significant in either strati-
fication (Fig. 1C, D). Median ToT (95 % CI) for pembro retreatment did
not differ between patients with early (8.62 [1.4-11.1] months) and late

Table 3A
Outcomes stratified by type of recurrence.

Pembro in 1 L:

Early vs. late recurrence in adjuvant treatment Pembro in

Outcome Farly Late later line
. " Total

recurrence” recurrence””

(N=22) (N=29) (N=51) (N=23)
ORR 9(40.9%)  10(345%)  19(37.3%)  2(87%)
DCR 13(59.1%)  16(552%)  29(56.9%)  6(26.1 %)
Best response
Complete 3(136%)  6(207%)  9(17.6%)  2(87%)
response
Partial 627.3%)  4(138%)  10(19.6%)
response
Mixed 1(4.5%) 1(2.0%) 1(4.3%)
response
Stable discase 4 (18.2%) 6 (20.7 %) 10(19.6%) 3 (13.0%)
Progressive 8(36.4%)  10(345%)  18(353%) 11 (47.8%)
disease
Missing 3(103%)  3(5.9%) 6 (26.1 %)
Median FU 195 12.8 145 23.3 (5.1-
(95 % CD) (12.9-457)  (101-17.5)  (12:3-21.1)  NR)
Survival***
(95 % CD)
Median PFS 6.1

7AQINR) o 7.4(23NR) 1.8 (1.5-4.3)
Median 08 222(139-  NR(16.7- 242 (16.7- 7.6

NR) NR) NR) (4.3-17.9)
Median ToT 8.6

A1LD) 56(28-75) 6.1(3.0-84) 18 (0.9-2.9)

N, number of patients; ORR, overall response rate; DCR, disease control rate; FU,
follow-up; PFS, progression-free survival; OS, overall survival; ToT, time on
treatment; NR, not reached, CI, confidence interval.

" Early recurrence: recurrence occurred under treatment or within 12 weeks
after end of treatment.

™ Late recurrence: recurrence within >12 weeks after end of treatment.

" Survival from start of non-adjuvant pembro treatment.
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Table 3B
Outcomes stratified by reason for end of adjuvant treatment.

Pembro in 1 L:
Reason for end of adjuvant treatment

Outcome Disease Treatment Toxdci Total*
Progression Completed ty
(N=13) (N=16) (N=17) (N=51)
ORR 3(23.1 %) 6 (37.5 %) 9(529%) 19 (37.3%)
DCR 6 (46.2 %) 9 (56.3 %) 11 (64.7 %) 29 (56.9 %)
Best response
Complete 1(7.7 %) 3 (18.8 %) 4235%)  9(17.6 %)
response
Partial
artial 2 (15.4 %) 3(18.8 %) 5(20.4%) 10 (19.6 %)
response
Mixed 1(7.7 %) 1(2.0 %)
response
Stable disease 3 (23.1 %) 3(18.8 %) 2(11.8%) 10 (19.6 %)
Progressive 6 (46.2 %) 6 (37.5 %) 4235%) 18 (35.3 %)
disease
Missing - 1(6.3 %) 2(11.8%) 3 (5.9%)
Median FU 26.7 (12.9- 16.6 14.0 145
(95 % CI) NR) (9.3-21.1) (9.3-24.0)  (12.3-21.1)
Survival**
(95 % CI)
Median PFS 8.3
26(19-9) 101 Q9NR) S o 74 (23NR)
Median 0S NR (13.1- 24.2 (16.7-
139B5NR)  NROSNR) o B
Median ToT 6.9 6.1
(1.4-10.0) 68(Q28NR) 1, 61(3084)

N, number of patients; ORR, overall response rate; DCR, disease control rate; FU,
follow-up; PFS, progression-free survival; OS, overall survival; ToT, time on
treatment; NR, not reached, CI, confidence interval.

" 5 patients ended adjuvant therapy due to investigators decision/patients
wish/other.

™ Survival from start of non-adjuvant pembro treatment.

recurrence (5.56 [2.8-7.5] months) (p=0.024) (Fig. 1E) but was
numerically higher in patients who completed treatment (6.84 [2.8-NR]
months) compared for toxicity (6.05 [1.6-12.8] months) and adjuvant
treatment stop due to disease progression (6.94 [1.4-10.0] months)
(p=0.068) (Fig. 1F).

3.2.2. Outcome in later lines

23 patients in later line cohort received intervening therapies prior to
pembro retreatment. Most were treated with combined ICI as ipi/nivo
(n=15; 20.3 %), BRAF/MEKi (n=7; 9.5 %) or both inhibitor agents
(n=4; 5.4 %). A small number of patients (n=5; 6.7 %) were treated
with chemotherapy and other agents.

Patients in the later line group were younger (median age: 59.0
[37.0-83.0] years), had a higher melanoma stage IV M1c/d (73.9 %),
more metastatic sites (60.9 % > 3), and a higher rate of elevated serum
LDH (60.9 %) compared to the 1 L group (Tables 1 and 2).

Comparison of the outcomes of patients treated with pembro in 1 L
with those who received intervening therapies show that only two re-
sponses (ORR: 8.7 %) were seen with pembro in later line, none of them
following failure from BRAF/MEKi or combined ICI in intermittent lines
(Table 4). Accordingly, a low PFS (95 % CI) of 1.8 (0.9-4.8) months
compared to 7.4 (2.3-NR) months for 1 L patients. OS (95 % CI) was 7.6
(4.3-17.9) months in later lines compared to 24.2 (16.7-NR) in 1L
(Table 3).

4. Discussion

This real-world study demonstrates the potential of pembro in
advanced melanoma settings following adjuvant anti-PD1 treatment
failure. We report the efficacy outcome of 74 patients who failed adju-
vant anti-PD1 therapy and received pembro either as 1 L treatment or as
a salvage option after other treatments, most importantly ipi/nivo and
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A) 1.0+ Group Median (95% CI) B)
@ 1Lafter early recurrence on adjuvan 7.43(2.3-NR)
0.9 1L after late recurrence on adjuvant 6.12(3.4-13.1)
® Later line treatment with pembro 1.84(1.5-4.3)
T 0.8
3
g
® 0.7
¢
< 0.6
2
I3
£05
go.
g
5 0.4
2z
3 0.3
©
2
2
a 0.2
014 p=0.06
0.0 T T T T T 1
4 8 12 16 20 24
Time in months
e 22 12 9 4 2 2 1
29 17 1" 6 1 0 0
® 23 6 & 3 2 2 2
C) 1.04 D )
0.9 O S
0.8
So7-
3
a
= 0.6
§
305+
S
£04-
K
3
s
& 0.3
029 Group Median (95% C1)
@ 1Lafter early recurrence on adjuvant ~ 22.2 (13.9-NR)
0.1 1L after late recurrence on adjuvant NR (16.7-NR) -0.0022
@ Later line treatment with pembro 7.63(4.3-17.9) p=0
0.0 T T T T 1
] 4 12 16 20 24
Time in months
® 22 18 16 13 10 6 4
29 26 22 15 7 5 4
® 23 14 8 5 4 3 2
E) 1.0 Group Median (95% Cl) F)
@ 1L after early recurrence on adjuvan 8.62(1.4-11.1)
0.94 1L after late recurrence on adjuvant 5.56(2.8-7.5)
@ Later line treatment with pembro 1.84(0.9-2.9)

ToT

o 22
29
® 23

8 12 16 20
Time in months

10 4 3 2

7 4 2 2

3 2 1 1

Probability of progression free survival
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Group Median (95% Cl)
1L after recurrence on adjuvant 2.57(1.9-9.1)
1L after regular end of adjuvant 10.1(2.9-NR)
1L after adjuvant stopped for Tox 8.32(3.8-15.5)
Later line treatment with pembro 1.84(1.5-4.3)

PFS

0.2 I
L
014 p=0.029
0.0 T T T T T 1
4 8 12 16 20 24
Time in months
13 5 3 1 0 0 0
16 9 7 4 2 2 1
® 23 6 4 3 2 2 2
e 17 12 9 4 1 0 0
1.09
0.9
0.8
Sor-
e
a
= 0.6
g
$
0 0.54
-
S
£o4
K
s
€
& 0.3

Group

Median (95% Cl)

029 @ 1Lafterrecurrence on adjuvant 13.88(3.5-NR)
1L after regular end of adjuvant NR (9.5-NR)
0.14{ @ 1Lafteradjuvantstopped for Tox NR (13.1-NR) p=001
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Fig. 1. : Kaplan-Meier curves of (A,B) PFS, (C,D) OS, and (E,F) ToT outcome in patients stratified by (A,C,E) timing of recurrence (1 L after early recurrence on
adjuvant, 1 L after late recurrence on adjuvant, and later line treatment with pembro) to adjuvant anti-PD1 and by (B,D,F) reason for end of treatment of adjuvant
treatment (1 L after recurrence on adjuvant, 1 L after treatment completed, 1 L after adjuvant stopped for Tox, and later line treatment with pembro). PFS,
progression-free survival; OS, overall survival; ToT, time on treatment; CI, confidence interval; NR, not reached.

BRAF/MEKi. [9] For the 1L advanced setting, the response rate of
37.3 % for pembro that we observed is comparable to ORR for pembro

single-agent reported from other real-world studies in melanoma pa-

tients without adjuvant pre-treatment ranging from 24.9 % to 49.0 %.
[10-12] This is also in line with the approx. 34 % ORR reported for

pembro in the Keynote-006 trial, which included both 1 L and 2nd line
(2 L) patients after a 1 L BRAFi or chemotherapy. [13]

Comparable data on anti-PD1 retreatment after failure from adjuvant
anti-PD1 are sparse. Two studies indicated that retreatment with anti-
PD1 monotherapy may provide additional benefit and new anti-
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Table 4
Outcome of non-adjuvant pembro treatment by intermittent therapies.

Pembro in later line*

Pembro in 1L

Pembro after Anti- Pembro after

Outcome

PD1/CTLA4 BRAF/MEKi

(N=51) (N=15) (N=7)

ORR 19 (37.3 %) 0 0
DCR 29 (56.9 %) 3(20.0 %) 0
Best response
Complete 9 (17.6 %) 0 0
response
Partial response 10 (19.6 %) 0 0
Mixed response 1 (2.0 %) 1 (6.7 %) 0
Stable disease 10 (19.6 %) 2(13.3 %) 0
Progressive 18(35.3%)  10(66.7 %) 4(57.1%)
disease
Missing 3 (5.9 %) 2(13.4 %) 3(42.9 %)
Median FU 14.5
(95 % CI) (12.3-21.1) 23.3 28NR) NR
Survival**
(95 % CI)
Median PFS 7.4 (3.8-11.1) 1.7 (1.0-2.4) 1.5 (0.8-2.2)
Median OS 13.9 (3.5-NR) 7.6 (1.8-14.0) 1.7 (1.0-6.0)
Median ToT 6.1 (3.0-8.4) 1.7 (0.7-2.9) 0.8 (0.4-1.7)

N, number of patients; ORR, overall response rate; DCR, disease control rate;
PFS, progression-free survival; OS, overall survival; ToT, time on treatment; NR,
not reached; CI, confidence interval.

" 4 of 23 patients in the pembro later line received both anti-PD1/anti-CTLA4
and BRAF/MEK inhibition. 5 of 23 patients in the pembrolater line received
treatment other than anti-PD1/anti-CTLA4 and BRAF/MEK inhibition.

" Survival from start of non-adjuvant pembro treatment.

tumour activity for patients with advanced melanoma that responded to
a first course of anti-PD1 independent if the patient was in CR, partial
response (PR), stable disease (SD) or progressive disease (PD) after the
first course of anti-PD1 treatment [14,15]. Eggermont et al. reported
results in the ‘rechallenge’ part of the Keynote-054 study. Out of 47
patients who had a recurrence > 6 months after completing 1-year
adjuvant pembro therapy 20 patients were retreated with pembro for
up to 2 years. Among 9 patients with evaluable response to pembro in
the metastatic setting, one reached CR, 3 patients were considered SD
and 5 as PD. Compared to our study, the median PFS (4.1 months) and
ORR (11 %) were lower. [16]

Owen et al. investigated retreatment of stage III/IV melanoma pa-
tients who relapsed during or after adjuvant anti-PD1 therapy and
compared ipi (£PD1), BRAF/MEKIi, and anti-PD1 monotherapy. While
none out of 9 patients recurring on anti-PD1 adjuvant therapy responded
to a rechallenge with anti-PD1, there were two responses with anti-PD1
out of 5 patients who recurred at least 1 month after end of adjuvant
treatment. [17]

In contrast, our study demonstrates that also patients with early
recurrence may respond to retreatment with pembro in the 1 L setting.
In accordance with the SITC (Society for Immunotherapy of Cancer)
definitions we defined the upper interval limit of 12 weeks after the last
infusion for early recurrence. [18] On note, many of the patients with
early recurrence were not immediately retreated but have had
non-medical management such as surgery and radiotherapy of their
recurrence in the first place and a non-adjuvant pembro retreatment
only after further progression of disease at a later time point. It might
therefore well be that immediate retreatment with anti-PD1 for early
recurrences on adjuvant treatment is not useful because of ICI resistance,
while delayed rechallenge might work again and reflect reconstitution
of immunoreactivity over time.

A major part of the research on anti-PD1 resistance and its impact on
later lines of therapy stems from studies in the advanced metastatic or
non-resectable situation. When anti-PD1 antibodies were first regis-
tered, a salvage therapy with anti-CTLA4 was the major option available
after progression to anti-PD1, in particular in BRAF V600 wildtype
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melanoma showing a potential for objective response. [19] In more
recent time, combined ICI with ipi/nivo has become a frequent option
after anti-PD1 failure with a durable PFS of around 5 months and OS of
about 25 months. [20-22] A recent clinical trial comparing ipi with or
without nivo showed a favorable hazard ratio for PFS in the combination
arm. [23]

Although at least the study by Owen et al. suggests a similar role for
anti-PD1/CTLA4 for recurrences while on adjuvant anti-PD1 [17], pa-
tients not suitable for the potential toxicity of combined ICI may still
benefit from delayed anti-PD1 rechallenge.

In real-world evidence studies, ORR of pembro varied for 1 L treat-
ments between 25 % and 49 %, and for all treatment lines between 24 %
and 42 %. [10-12] In contrast to a retreatment with pembro in the 1 L
advanced situation, rechallenge at a later line did not show to be
beneficial in our study. In particular, pre-treatment with
anti-PD1/CTLA4 or with BRAF/MEKi was not associated with mean-
ingful responses to further pembro retreatment. For pre-treatment with
BRAF/MEKIi this is well in concordance with the results on sequencing
ICI and targeted treatment in the metastatic situation, as it had been
shown that ICI lose efficacy if given after BRAF/MEKi in the 2 L setting.
[24-27]

In patients progressing on combined anti-PD1/CTLA4 there is no
established treatment option available despite using BRAF/MEKi in
BRAF V600 mutated melanoma, and new treatment options for these
patients are urgently needed. In addition, patients retreated in later lines
of treatment more frequently had elevated serum LDH level and stage
Mlc/d, and a higher burden of disease shown by the rate of > 3 meta-
static sites compared to those in 1 L. In accordance with the literature
these all are prognostic factors for poorer outcome in patients with
metastatic melanoma [28].

Finally, a similar situation may occur in the future for the emerging
case of upcoming neoadjuvant treatments with ICI in resectable stage III
melanoma, where re-treatment options need to be explored for those
patients who recur after neoadjuvant pembro or ipi/nivo. [29,30]

Our study has several limitations, first its observational setting may
be prone to several sources of statistical bias. The analyzed sample size
of 74 cases can be considered small and the study population is not
representative for patients recurring from adjuvant anti-PD1, since pa-
tients receiving pembro instead of e.g. combined ICI may have very
different clinical characteristics leading to biased results. Still, so far and
to our knowledge it is the largest population of pembro retreatment after
adjuvant anti-PD]1 failure. The observed survival outcomes of patients
who relapsed on adjuvant anti-PD1 therapy are comparable to other
studies, although our results differ slightly from those in the literature.
The patient characteristics and risk profiles in this study differed from
other similar studies, which may also contribute to the numerically
higher responses and survival outcomes of patients in this study. Dif-
ferences of real-world treatment strategies, baseline demographics and
patient risk profiles, could also be reasons for discrepancies.

This real-world data analysis demonstrates that retreatment of pa-
tients who have failed adjuvant anti-PD1 therapy with pembro can be an
effective option in the metastatic situation. A meaningful treatment
response can be expected for delayed retreatments, while for immediate
retreatments it might depend on factors that need to be explored in
further due to the limited sample size in our study.
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