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ABSTRACT

Until recently, most patients with sentinel lymph node-
positive (SLN+) melanoma underwent a completion lymph
node dissection (CLND), as mandated in published trials

of adjuvant systemic therapies. Following multicenter
selective lymphadenectomy trial-Il, most patients with
SLN+ melanomano longer undergo a CLND prior to
adjuvant systemic therapy. A retrospective analysis of
clinical outcomes in SLN+ melanoma patients treated with
adjuvant systemic therapy after July 2017 was performed
in 21 international cancer centers. Of 462 patients who
received systemic adjuvant therapy, 326 patients received
adjuvant anti-PD-1 without prior immediate (IM) CLND,
while 60 underwent IM CLND. With median follow-up of
21 months, 24-month relapse-free survival (RFS) was
67% (95% Cl 62% to 73%) in the 326 patients. When the
patient subgroups who would have been eligible for the
two adjuvant anti-PD-1 clinical trials mandating IM CLND
were analyzed separately, 24-month RFS rates were 64%,
very similar to the RFS rates from those studies. Of these
no-CLND patients, those with SLN tumor deposit >1mm,
stage IlIC/D and ulcerated primary had worse RFS. Of

the patients who relapsed on adjuvant anti-PD-1, those
without IM CLND had a higher rate of relapse in the
regional nodal basin than those with IM CLND (46% vs
11%). Therefore, 55% of patients who relapsed without
prior CLND underwent surgery including therapeutic lymph
node dissection (TLND), with 30% relapsing a second time;
there was no difference in subsequent relapse between
patients who received observation vs secondary adjuvant
therapy. Despite the increased frequency of nodal relapses,
adjuvant anti-PD-1 therapy may be as effective in SLN+

INTRODUCTION

Prior to 2017, most patients with clinically
node-negative, sentinel lymph node-positive
(SLN+) melanoma underwent completion
lymph node dissection (CLND). Several
clinical trials have explored the prognostic
value of SLN status and the clinical benefit
of CLNDs. The results of the multicenter
selective lymphadenectomy trial-I (MSLI-I)
demonstrated significantly worse melanoma-
specific survival among patients with a posi-
tive SLN biopsy compared with patients with
a negative SLN biopsy, and found that patho-
logical status as identified by SLN biopsy had
significant prognostic value.'

In the MSLTHI trial, patients with SLN+
melanoma were randomized to CLND or
nodal basin ultrasound surveillance, and the
3-year melanoma-specific survival rates were
similar between groups.” In the DeCOG-SLT
trial, there was also no significant difference
in the byear recurrence-free survival (RFS)
or overall survival (OS) rates between the
CLND or observation groups.” As a result
of these studies, most patients with SLN+
melanomano longer undergo a routine
CLND; instead, these patients are monitored
with imaging and clinical exams at regular
intervals.

pts who forego IM CLND and salvage surgery with TLND at T
Dr Zeynep Eroglu; relapse may be a viable option for these patients. Curr_ently, the.re are several adJu.vant
zeynep.eroglu@moffitt.org systemic therapies available for patients
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with melanoma. In the CheckMate-238 trial, adjuvant
nivolumab resulted in significantly longer RFS (4-year
RFS rate, 51.7% vs 41.2%; p<0.001) than adjuvant ipili-
mumab® in patients with resected stage IIIB, IIIC, or
IV melanoma.’ In the EORTC1325/Keynote-054 trial,
patients with stage IIIA/B/C melanoma randomized to
adjuvant pembrolizumab similarly had a significantly
longer RFS than those who received placebo (3-year RFS
rate, 63.7% vs 44.1%; p < 0.001).° In the COMBI-AD trial
of adjuvant BRAF/MEK-inhibitor therapy, dabrafenib
and trametinib also demonstrated improved RFS and OS
compared with placebo.”

One key eligibility factor common to all the aforemen-
tioned clinical trials of adjuvant therapy was that a CLND
needed to be performed after a positive SLN biopsy
before study enrollment and commencement of adjuvant
therapy. (In preliminary data presented from the Check-
Mate-915 trial comparing adjuvant nivolumab + ipilim-
umabto nivolumab in stage IIIB/C/D/IV melanoma,
64% of patients underwent CLND.®

In contrast, because of the results of the MSLT-IT and
DeCOG-SLT studies and current treatment algorithms,’
most patients with SLN+ melanoma currently forgo CLND
before starting adjuvant systemic therapy, leading to a
large proportion of SLN-positive patients receiving adju-
vant anti-PD1 therapy without CLND. However, outcomes
for patients treated with adjuvant systemic therapy after
a positive SLN+ withouta CLND are not known. In this
international multicenter retrospective analysis, we
explored real-world outcomes associated with adjuvant
systemic therapy, particularly anti-PD-1 therapy, among
patients with SLN+ melanomawho did not undergo an
immediate (IM) CLND.

METHODS

Patients

We conducted a multicenter retrospective analysis of
patients with SLN+ melanoma treated at 21 centers in the
USA, Europe, and Australia. Patients were eligible if they
had cutaneous melanoma, underwent wide local exci-
sion of the primary site, and had an SLN biopsy demon-
strating pathologically involved SLN(s) after July 1, 2017
(the month that the MSLT-II trial results were published),
regardless of whether they had a CLND. SLN biopsy and
any subsequent CLND were performed per standard
techniques.'’ Eligible patients were >18 years of age with
melanoma of any tumor thickness and clinically negative
regional lymph nodes before excision and SLN biopsy.
Tumor specimens were evaluated per the pathology proto-
cols from each participating institution. Tumors were to
have clear margins after wide excision (including cases
that required re-excision to achieve this), with metastatic
involvement of SLN(s). SLN biopsies and subsequent
treatment, including the administration of adjuvant treat-
ments, were performed at each participating site per
the discretion of the treating physicians. Patients were
also selected for a CLND surgery per the discretion of

the treating physicians at each participating institution.
Data collected included patient demographics, tumor
pathology, operative details, imaging results, and adju-
vant treatment details, follow-up, and types of treatments
received if there was disease relapse. The aims of this
analysis were to assess RFS, OS, patterns of relapse and
postrelapse treatments used among patients undergoing
adjuvant systemic therapy in a real-world setting since
publication of the MSLI-II trial.

Statistical analyses

The Kaplan-Meier method was used to estimate survival
probabilities (RFS and OS) and corresponding 95% Cls.
RFS was defined as the date from SLN biopsy to the date
of melanoma relapse, and OS was defined as the date
from SLN biopsy to death from any cause. Groups were
compared using the log-rank test. A Cox proportional
hazards regression model was used to assess associations
with baseline factors. Response outcomes were summa-
rized using frequency and proportions. Statistical analyses
were performed using SAS V.9.4. All tests were two sided;
p values<0.05 were considered statistically significant.

RESULTS

Patient characteristics

A total of 1162 patients from 21 institutions met the above
eligibility criteria (online supplemental figure 1). Of these
patients, 462 (40%) received adjuvant systemic therapy
after a positive SLN biopsy, and 74 of them underwent a
prior CLND, with regional differences: 20% (67) of 338
patients from USA underwent CLND, with 12% (4) of 33
of patients from Europe and 3% (3) of 91 patients from
Australia. Data from the entire cohort including the 700
patients who did not receive adjuvant systemic therapy
was previously reported,'’ but as a whole, these patients
were statistically more likely to have stage IIIA vs IIIC/D
melanoma than those who received adjuvant systemic
therapy (per American Joint Committee on Cancer, AJCC
v8; 42% vs 19%; p < 0.00001) and more likely to have only
1 (vs 22) SLN+(p < 0.00001).

Adjuvant anti-PD-1 therapy with or without prior CLND

Of the 462 patients treated with adjuvant systemic therapy,
386 received adjuvant anti-PD-1 monotherapy (table 1).
Nearly all patients received adjuvant nivolumab, except
for 36 (9%) who received pembrolizumab. The 24-month
RFS for these 386 patients was 66% (95% CI 61% to
71%). Online supplemental figure 2 shows differences in
RFS between various clinical characteristics. Of these 386
patients, 60 underwent IM CLND before receiving adju-
vant anti-PD-1 treatment, whereas the remaining 326 did
not have IM CLND. These 326 patients were significantly
less likely to have extranodal extension (ENE) (p<0.001)
or stage IIIC disease (p=0.008), or received adjuvant
nodal basin radiation compared with those who under-
went IM CLND (p<0.001) (table 1). Median follow-up was
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Table 1 SLN+ melanomaand adjuvant anti-PD-1 therapy —patients with and without immediate CLND

Characteristic

No IM CLND (N=326)

With IM CLND (N=60) Parametric p value*

Gender, no (%)

Female 118 (36.2)

Male 208 (63.8)
Extranodal extension, no (%)

Yes 21 (6.7)

No 292 (93.3)
Ulcerated primary, no (%)

Yes 144 (48.5)

No 153 (561.5)
AJCC v8 stage, no (%)

A 69 (21.2)

1B 78 (23.9)

INC/IID 179 (54.9)
No of positive SLNs, no (%)

1 90 (27.6)

>2 236 (72.4)
SLN tumor deposit (if known)

Median 1mm

<1mm 149 (51)

>1mm 143 (49)
Primary tumor location, no (%)

Head/neck 41 (12.6)

Lower ext 102 (31.4)

Trunk 121 (37.2)

Upper ext 61 (18.8)
Received adjuvant nodal XRT no (%)

Yes 1(0.3)

No 325 (99.7)
BRAF status, no (%) (if known)

Mutant 81 (37.2)

Wildtype 137 (62.8)
Median age, y 60.1 (range 18-93)

0.752

<0.001

28 (46.7)
32 (53.3) 0.797
10 (16.7)
5 (8.3)
45 (75)

0.008

22 (36.7)
38 (63.3)

0.155

4.2mm <0.001

17 (28)
43 (72)

9 (15)

13 (21.7)
26 (43.3)
12 (20)

0.502

9 (15)
51 (85)

<0.001

21 (50) 0.119
21 (50)

59.5 (range 24-82) 0.814

*The parametric p value is calculated by ANOVA for numerical covariates and x2 test for categorial values.
AJCC, American Joint Committee on Cancer; ANOVA, analysis of variance; CLND, completion lymph node dissection; ext, extremity; IM,

immediate; SLN, sentinel lymph node; XRT, radiation therapy.

21 months; median duration of anti-PD-1 treatment was
11 months, with 44 patients (13%) still on treatment.

In the 326 patients who received adjuvant anti-PD-1
without IM CLND, the 12-month and 24-month RFS rates
were 79% and 67%, respectively (median not reached)
(figure 1A). The 24-month OS rate was 95% (93, 98).
(Figure 1B) In the Keynote-054 adjuvant trial, patients
with stage IIIA melanoma per AJCC v7 staging needed
at least one lymph node metastasis >1 mm for eligibility;
from the 326 patients without IM CLND, 258 patients met
this lymph node criteria. For this subgroup of 258 patients,
the 24 month RFS rate was 64% (57, 71). (online supple-
mental figure 3) For stage III disease, the CheckMate-238

adjuvant trial only included those with AJCC V.7 stage
IIIB/C melanoma; for the 193 patients from the 326 who
met these particular criteria, the 24-month RFS rate was
also 64% (57, 72). (online supplemental figure 3)

Figure 2 shows differences in RFS between various
characteristics in the 326 total patients treated with
adjuvant anti-PD-1 therapy without IM CLND. Patients
with an SLN tumor deposit >1 mm had worse RFS than
those with <I mm (24-month RFS 60% vs 75%, HR 2.11,
p=0.0006); median SLN tumor deposit was 2mm and
0.95mm, respectively, for patients with and without
relapse. Worse RFS rates were seen in patients with
an ulcerated primary (24month RFS 63% vs 75% in
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Figure 1 (A) RFS and (B) OS in SLN+ melanoma with adjuvant anti-PD-1 therapy in patient with no immediate CLND (n=326).

CLND, completion lymph node dissection; IM, immediate; OS,

node-positive.

non-ulcerated; HR 1.59 (95% CI 1.04 to 2.45), p=0.03)
and with AJCC V.8 stage IIIC/D melanoma (24month
RFS, 61% vs 82% with stage IIIA melanoma; HR 2.36
(95% CI 1.27 t04.39) p=0.02).

There was a trend toward worse RFS with ENE (24-
month RFS 56% vs 68% without ENE; HR 1.72 (95%
CI 0.86 to 3.45), p=0.12), which did not reach statistical
significance perhaps due to only 9 patients with ENE
in this group. The number of SLN+ tumors (one vs >2,
p=0.3) the location of the primary tumor, head/neck

overall survival; RFS, relapse-free survival; SLN+, sentinel lymph

versus other (p=0.7), or presence or lack of microsatelli-
tosis (p=0.7) did not impact RFS.

In the 60 patients who had IM CLND prior to adju-
vant anti-PD-1, 12months and 24 months RFS was
63% and 56% respectively, with median RFS of 33.5
months. When accounting for difference in staging
(compared with the no-CLND patients) using a multi-
variable Cox proportional hazards regression model,
there was no statistically significant difference in RFS
between the IM CLND and no IM CLND groups (HR
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(D), extranodal extension (E), and SLN tumor deposit (F) is shown. CLND, completion lymph node dissection; RFS, relapse-free
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subsequent relapse)
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14 patients with repeat
adjuvant anti-PD-1
therapy

N=4 (27%) relapsed

9 patients with adjuvant
ipilimumab +/- anti-PD-1

therapy
N=12 (37%) relapsed

) S

20 pts no further systemic
therapy

N=4 (20%) relapsed

therapy
N=5 (56%) relapsed

) S —

8 patients with adjuvant
BRAF/MEKi therapy

n=2 (25%) relapsed

97 patients with no IM
CLND and relapse
post-adjuvant anti-PD-1

B IM CLND Relapses N=27

M Regional nodal basin Distant W Satellite/in-transit

n=18*

44* patients without surgery

39* with
N=15 (34%) with subsequent
progression

6 patients received repeat
anti-PD-1 therapy (2 with
XRT)

N=0 progressed

21 patients received
ipilimumab +/- anti-PD-1
therapy —

N=9 (43%) progressed

ic therapy

9 patients received
BRAF/MEKi

1(11%) progressed
(S —

Figure 3 Patterns of relapse and postrelapse treatments in patients. (A) *11 patients with regional nodal Basin relapse had
concurrent intransit/satellite relapse *9 patients with distant relapse had concurrent nodal relapse. (B) *One patient with distant
relapse had concurrent nodal relapse and two had concurrent in-transit relapse. (C) *5 of 44 patients with relapse without further
surgery or drug therapy—1 intralesional therapy, 1 radiation only, 1 unknown treatment—3 of 5 decreased. Of 39 patients, 3
enrolled in clinical trials (anti-PD-1 with intralesional therapy). #2 of 33 with chemotherapy or unknown systemic treatment.
CLND, completion lymph node dissection; IM, immediate; TLND, therapeutic lymph node dissection; XRT, radiation therapy.

1.40; 95% CI 0.90 to 2.19; p=0.133). There was also no
difference in RFS between patients with SLN tumor
deposit >1 mm vs <l mm, although as 45 of the 60
patients in this cohort had stage IIIC/D melanoma,
this likely blunted observing effects of tumor charac-
teristics on RFS (online supplemental figure 4).

Other adjuvant therapies without prior CLND

Of the 76 patients who received an adjuvant systemic treat-
ment other than anti-PD-1, 44 received adjuvant BRAF/
MEK:-inhibitors; the remaining 32 were treated on clin-
ical trials (such as nivolumab plus ipilimumab) or with
adjuvant ipilimumab. Of the 44 patients who received
adjuvant BRAF/MEK-inhibitors, 37 did not undergo IM
CLND. There was also no difference in RFS (24-month
RFS 65% (47, 91)) between the 37 patients who received
adjuvant BRAF/MEK-inhibitor therapy and the 81
patients with BRAFV600-mutant melanoma who received
adjuvant anti-PD-1 without IM CLND (p=0.1). This RFS
was also similar to the 24 month RFS rate of 67% observed
in the COMBI-AD trial which required CLND.”

Patterns of relapses and postrelapse treatments

Of the patients who relapsed on adjuvant anti-PD-1
therapy, those without IM CLND had a higher rate of
relapse in the regional nodal basin at first recurrence
than those with IM CLND (46% vs 11%, respectively,
p=0.001) (figure 3). Median follow-up postrelapse was
10.4 months. Of the 97 patients without IM CLND who
relapsed after adjuvant anti-PD-1 therapy, 53 (55%)
underwent complete surgical excision (with 30%

relapsing again). Of the 53, 31 patients underwent a ther-
apeutic lymph node dissection (TLND). Thirty-three of
these 53 patients (63%) postsurgery underwent what may
be termed ‘secondary’ adjuvant therapy (figure 3 and
online supplemental table 1).

For these 53 patients with surgery at first relapse, there
was no statistically significant difference in secondary
relapse rates between those who received secondary
adjuvant systemic therapy (n=33) or who were placed on
observation (n=20) (p=0.2) There was no difference in
relapse rates between different types of secondary adju-
vant therapy (anti-PD-1 (n=14) vs BRAF/MEKi (n=8),
p=0.9; anti-PD-1 vs ipilimumab-based therapy (n=9),
p=0.17). For the 44 patients without surgery at first
relapse, there were also no difference in rates of disease
progression based on type of systemic therapy received
(anti-PD-1 (n=6) vs BRAF/MEKi (n=9), p=0.09; anti-PD-1
vs ipilimumab-based therapy (n=21), p=0.06).

Of the 27 of 60 patients who relapsed with adjuvant anti-
PD-1 therapy after IM CLND, 23 (85%) received further
systemic therapy, while only 7 (26%) underwent surgical
excision at relapse (for intransit/satellite recurrences)
(online supplemental table 1).

Detection of sites of relapse

For the 97 patients without IM CLND who relapsed post
adjuvant anti-PD-1, 33 (34%) of relapses were primarily
were detected via clinical exam, 9 (9%) primarily via ultra-
sound of the SLN+ nodal basin, and the remaining 57%
with CT or PET/CT imaging. For the 27 patients who
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relapsed with IM CLND, 7 (26%) were detected primarily
with clinical exam, none via ultrasound, and remaining
74% with CT or PET/CT.

DISCUSSION

Although previous trials studying adjuvant therapy
mandated CLND for patients with SLN+ melanoma, this
practice has fallen out of favor following the publica-
tion of the MSLI-IT and DeCOG-SLT studies. As a result,
following a diagnosis of SLN+ melanoma, oncologists in
many countries now routinely start patients on adjuvant
systemic therapy without a prior CLND.

The 24-month RFS rate of 67% with adjuvant anti-PD-1
without IM CLND in these 326 patients is similar to rates
reported in the adjuvant nivolumab’ and pembrolizumab®
trials (71% and 68.3%, respectively), despite the fact that
these trials mandated a CLND for all SLN+ disease. In the
Keynote-054 trial, the 517 patients treated with adjuvant
pembrolizumab had a 24-month RFS of 68.3%, similar
to the 64% observed in the subgroup of 258 patients
without IM CLND who fit the same eligibility criteria
used in the Keynote-054 trial. The Keynote-054 trial
included a smaller percentage of patients with AJCC v8
Stage ITIA melanoma (8%), than the patients in this anal-
ysis (21%), while the ratio of patients with stage IIIC/D
melanoma was similar at 58% vs 55%. The Keynote-054
trial data were also reanalyzed using the AJCC v8 criteria,
with similar RFS across the stages, with 24month RFS of
approximately 85% compared with 82% with this cohort
for stage IIIA, 72% for stage IIIB compared with 68% for
this cohort, 65% and 45% for stage IIIC and IIID, respec-
tively, compared with 61% for this cohort.

In the CheckMate-238 trial, the 24-month RFS was 64% for
the 368 patients treated with nivolumab with stage IIIB/IIIC
melanoma per AJCC V.7 criteria.'* In the subgroup of 193
patients meeting those staging criteria treated with anti-PD-1
butwithout CLND, 24month RFS was similar at 64%. Further-
more, in the preliminary data from the CheckMate-915 trial
where two-thirds of patients had IM CLND, 2-year RFS rate for
the nivolumab alone arm was 63.2%. While a direct compar-
ison to clinical trial data from adjuvant anti-PD-1 trials is not
possible, these RFS rates nonetheless suggest that omitting
upfront CLND prior to adjuvant therapy does not appear to
impact RFS.

However, the results of this analysis indicate there may
be differences in the patterns of relapse. The patients
with no IM CLND before adjuvant anti-PD-1 had a signifi-
cantly higher rate of locoregional relapses (69% vs 33%)
compared with those who underwent IM CLND. In the
Keynote-054 and CheckMate-238 trials, of the 135 and
154 patients who relapsed in the pembrolizumab and
nivolumab arms, respectively, 57 (42%) and 61 (40%)
relapsed with initial locoregional-only relapse, while
remaining relapses were distant, similar to the IM CLND
group rates in this cohort. Larger SLN tumor deposit also
increased the risk of relapse in those without IM CLND,

which may be related to the rate of increased regional
nodal basin relapse in this group.

Given the much higher rate of locoregional relapse on
adjuvant anti-PD-1 without IM CLND, over one-third of
these patients underwent a TLND at the time of relapse,
suggesting it may be possible to use lymph node dissection
as salvage therapy. The rate of surgery overall at relapse
was much lower in the IM CLND cohort. This also high-
lights the benefit of active surveillance of the at-risk nodal
basin via imaging, as two-thirds relapses in these patients
were detected via imaging. Of the patients without IM
CLND who had surgery for relapse with adjuvant anti-
PD-1, there was no significant difference in rates of a
second relapse between patients who received secondary
adjuvant therapy vs observation. There was also no signifi-
cant difference in relapse rates between different types of
secondary adjuvant therapy, although follow-up is limited.

Thus, questions arise on how to best treat these patients
postsurgical resection of relapsed melanoma—is there a
role for secondary adjuvant systemic therapy versus observa-
tion until/if there is another relapse? If secondary adjuvant
therapy is used, is it beneficial to continue a patient post-
TLND on the same presurgery adjuvant anti-PD-1 regimen
that perhaps prevented a distant relapse, or is changing to an
adjuvant regimen thatincludes ipilimumab or BRAF-targeted
therapy preferable in these cases? The widely differing prac-
tices within and across the 21 institutions demonstrate the
lack of conclusive answers to these questions, which longer
follow-up and future clinical trials may help to answer. In
addition, an analysis of 147 patients with stage III/IV mela-
noma who relapsed with adjuvant anti-PD-1 therapy suggests
that whether patients relapsed while on or off adjuvant anti-
PD-1 may also be a factor in benefit from rechallenging with
the same drug."”

The limitations of this analysis include its retrospective
approach, the physicians’ biases and patients’ preferences
that may have influenced deciding which patients under-
went a CLND after a positive SLN biopsy, and the types
of treatments patients received both postresection and
at the time of relapse. In addition, a median follow-up of
21 months may not reflect patterns of late relapses that
might be seen in patients who may recur many years after
adjuvant systemic therapy.

In conclusion, this is the largest analysis to date of adjuvant
systemic therapy among patients with SLN+ melanomanot
treated with IM CLND. In the modern era of managing SLN+
melanoma without upfront CLND, despite a much higher
rate of nodal relapses and surgical salvage, adjuvant anti-PD-1
therapy confers a similar benefit to that historically seen in
trials in which CLND was mandated.
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