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ABSTRACT

Background: Immune checkpoint inhibitors have
improved survival in advanced stage melanoma
patients. Rates of new primary melanomas (NPM)
in patients with prior melanoma have been
reported to be as high as 12%. Little is currently
known regarding the frequency or characteristics
of NPMs occurring in melanoma patients treated
with immune checkpoint inhibitors.
Aim: To determine the frequency and describe
clinicopathologic characteristics of NPMs diagnosed
in patients during or after treatment with immune
checkpoint inhibitors for metastatic melanoma.

Methods: A retrospective analysis of prospectively
collected data from the Melanoma Institute Australia
and Westmead Hospital Dermatology databases.
Clinicopathological data for the initial primary mela-
noma (IPM) and NPM were compared.
Results: Between 2013–2017, 14 NPMs in 13 patients
(out of a total of 1047) treated with checkpoint inhibitors
were identified. NPMs were significantly thinner than the
IPM (median Breslow thickness 0.35 mm vs 2.0 mm,
P = 0.0003), less likely to be ulcerated (0/14 vs 6/13,
P = 0.004) and less likely to have nodal metastases (0/14
vs 6/13, P = 0.004). NPMswere significantlymore likely to
bedetected in the in-situ stage (6/14vs 0/13,P = 0.0016).
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Conclusion: NPMs are infrequent in patients trea-
ted with checkpoint inhibitors. When they occur,
they are usually detected at an early stage and have
features associated with a favourable prognosis,
most likely reflecting close surveillance. Further
study is required to determine long-term risk in
patients achieving a durable response to immune
checkpoint inhibitors, and to determine whether the
immunotherapy itself influences both their develop-
ment and biology.
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INTRODUCTION

Population-based studies have demonstrated a significantly
increased risk of developing new primary melanomas
(NPM) in patients diagnosed with an invasive or in-situ ini-
tial primary melanoma.1-3 One study estimated an odds
ratio (OR) of 8.61 for NPM. However, this risk was not
stratified according to melanoma stage, and would be diffi-
cult to quantify amongst patients with advanced disease in
the pre-immunotherapy era, given the low long-term sur-
vival rates of patients with advanced melanoma. A study
from our own database showed cumulative incidence rates
of NPMs in patients with stage IV melanoma at 3-, 6- and
12 months of 0.2%, 0.3% and 0.4%, respectively.4

Immunotherapy using checkpoint inhibitors has revolu-
tionised therapy for locally advanced and metastatic mela-
noma patients, with significant improvements in overall
survival in phase 3 clinical trials; the combination of anti-
PD1 with anti-CTLA4 yielding the best results.5-7 As
patients with advanced melanoma are living longer, the
risk of developing new primary melanomas will likely
increase in this population. It remains unclear whether the
incidence and clinicopathological characteristics of NPMs
in this population may be altered by the administration of
effective drug therapies themselves, particularly
immunotherapy. This study sought to document the clini-
copathological characteristics of NPMs amongst a cohort of
patients with locally advanced or metastatic melanoma
treated with immune checkpoint inhibitors.

METHODS

A search of the Melanoma Institute Australia (MIA) and
Department of Dermatology, Westmead Hospital databases
was performed. Patients with a diagnosis of new primary
melanoma during or after treatment of a previous high-
risk resectable stage III (adjuvant treatment) or unre-
sectable stage III/IV (advanced) melanoma with either
anti-CTLA4 (ipilimumab) or anti-PD1 (nivolumab, pem-
brolizumab) immunotherapy, or a combination thereof,
were included in the analysis. Clinicopathological

characteristics of the initial primary melanoma were com-
pared with those of the NPM. In patients with multiple
prior primary melanomas, the first (culprit) melanoma
(IPM) was determined using the criteria described by Mur-
ali and colleagues8 The median time from start of
immunotherapy to diagnosis of NPM was documented. Sta-
tistical analyses were conducted using GraphPad Scientific
software. P < 0.05 were considered statistically significant.
The tumour infiltrating lymphocyte (TIL) grade was
derived using the method of Azimi and colleagues.9

RESULTS

Between 2013–17, of 1047 patients receiving immune
checkpoint inhibitors, 14 new primary melanomas were
detected in 13 patients (cumulative incidence rate 1.3%).
The median time from commencement of immunotherapy
to diagnosis of the NPM was 322 days. Ten NPMs occurred
in males and four in females (2.5:1). The median age at
diagnosis of the initial primary melanoma was 67, and 70
for the NPM. Nodal status for the IPMs were clinically node
positive in one patient (8%), sentinel node positive in five
patients (38%) and sentinel node negative in seven
patients (54%). Melanoma stage immediately prior to com-
mencement of immunotherapy was resected stage III in
one patient, unresectable stage III in one patient and stage
IV in 12 patients. Clinicopathological characteristics of the
IPM and NPM are summarised in Table 1.
The mean Breslow thickness of the initial primary mela-

noma was 2.9 mm (range 0.8–5.4 mm) versus 0.8 mm
(range 0–3 mm) for the new primary melanoma
(P = 0.0003). Ulceration was present in 6/13 IPMs (46%)
compared to 0/14 NPMs (0%), (P = 0.004). There were
more NPMs diagnosed on the upper limb (4/13 vs 1/14,
P = 0.11) but there was no statistically significant differ-
ence in tumour location between the two groups. NPMs
had a statistically significantly lower T stage according to
the American Joint Committee on Cancer (AJCC) 8th Edi-
tion staging criteria10 compared with the IPM (P = 0.0003).
BRAF mutation status was known in 7/13 IPMs and 5/14
NPMs. The BRAF V600E mutation was present in 2/7 IPMs
and 3/5 NPMs (P = 0.3198). BRAF status was not ascer-
tained in the NPMs of those patients who had a BRAF
mutation in their IPM. However, in two of the three NPMs
with a BRAF V600E mutation, their IPM was BRAF wild-
type, and in the third, the BRAF status was unknown.
The median follow-up from diagnosis of the IPM was

34.8 months (range 8–204 months), and 6 months from
diagnosis of the NPM (range 1.8–34 months).

Nodal status

6/13 patients had either clinically detected nodal metastases
ormicrometastasis to the sentinel node related to their initial
primary melanoma. None of the 14 new primary melanomas
underwent sentinel node biopsy (SNB) or node dissection
surgery, although 3/14 NPMswere otherwise eligible for SNB
based on contemporary Breslow Thickness criteria. There-
fore, node status specific to these NPMs is unknown, albeit all
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14 were clinically node negative. There was no evidence of
new nodal metastasis to a nodal basin draining the NPM on
subsequent imaging investigations. Two patients developed
in-transit metastases from their IPM and two separate
patients had in-transit metastases recorded in association
with their NPM (see Discussion).

Distant metastasis

Seven patients (54%) had distant metastasis at the time of
diagnosis of the initial primary melanoma or shortly after-
wards, and a further four patients (total 85%) had distant
metastasis just prior to commencement of immunotherapy.

One patient (8%) was stage IIIA and received adjuvant
pembrolizumab on trial, and one patient was classified as
unresectable stage IIIC.

Immune checkpoint inhibitor schedule

Nine patients received first-line anti-PD-1 monotherapy, one
patient received first-line anti-CTLA-4 monotherapy and
four patients received combination therapy with anti-PD-1/
anti-CTLA-4. One patient on anti-PD-1 monotherapy also
received a BRAF/MEK inhibitor. Immunotherapy was ceased
in two patients for serious adverse events. One of these
patients was re-challenged with anti-PD-1 monotherapy
9 months later for disease progression. Eleven patients con-
tinued on anti-PD-1monotherapy after the new primarymel-
anoma diagnosis, whilst one patient continued on
combination immunotherapy. Two patients also received
palliative radiotherapy for symptomatic metastases.

Response to treatment

Therewere six in-situ, and eight invasive, new primarymela-
nomas detected whilst on immunotherapy amongst the 13
patients. There were no clinically detected nodal
macrometastases at the time of diagnosis of the NPM (0/14).
There were no sentinel node biopsies performed as part of
management of the three otherwise-eligible NPMs (0/3).
Two patients had in-transit metastases (ITM) in the lym-
phatic drainage distribution of the NPM, compared with two
ITMs related to initial primary melanomas (P = 0.638). On
RECIST criteria,11 four patients (31%) were assessed to have
had a complete response to immunotherapy, five patients a
partial response (38%), two patients had stable disease
(13%) and two patients had disease progression (13%). Of
the three patients with NPMs of T-stage 2 or higher, one had
had a complete response to immunotherapy, one had had a
partial response and one had stable disease. Twelve patients
were alive at last follow-up, and one patient (8%) had died of
advancedmelanoma.

EVIDENCE OF IMMUNE EFFECT ON NEW
PRIMARY MELANOMAS

Of the nine invasive new primary melanomas, five (36%)
displayed no tumour-infiltrating lymphocytes (TILs), one
(7%) displayed a TIL grade 2 infiltrate, and three (21%)
had TIL grade 3 infiltrates. TIL assessment was not avail-
able for the initial primary melanomas.

DISCUSSION

This study presents data documenting our experience with
new primary melanomas in patients treated with immune
checkpoint inhibitors for a prior high risk or metastatic
melanoma. Whilst patient numbers are small, it appears
clear that NPMs in this cohort are uncommon and tend to
be diagnosed at an earlier stage. The median Breslow
thickness of NPMs in our cohort was 0.35 mm. This com-
pares favourably with previous studies in patients with

Table 1 Clinicopathological characteristics of IPMs and NPMs

IPM

Relative
incidence
(%) NPM

Relative
incidence
(%)

Median Breslow
thickness

2.0 mm 0.35 mm

Median clark
level

IV I/II

Subtype
SS 6 46 4 29
Nodular 4 31 1 7
LMM – – 1 7
MBN 1 8 – –
Desmoplastic 2 15 – –
MIS/LM – – 6 43
Mucosal – – 2 14

Location
Trunk 7 54 7 50
Head and neck 3 23 2 14
Upper limb 1 8 4 29
Lower limb 2 15 1 7

Ulceration
Yes 5 38 – 0
No 8 62 14 100

BRAF status
WT 5 38 2 14
V600E/K 2 15 2 14
Unknown 6 46 10 72

TIL grade
0 – – 5 36
1 – – 0 0
2 – – 1 7
3 – – 3 21

Nodal status
Clinically

positive
1 8 – 0

Sentinel node
positive

5 38 – 0

Node negative 7 54 14 100
ITMs 2 15 2 14

Stage prior to commencing immunotherapy
IIIA 1 8 – –
IIIB – – –
IIIC 1 8 – –
IIID – – –
IV 11 84 – –

ITMs, in-transit metastases; LM, lentigo maligna; LMM, lentigo
maligna melanoma; MBN, malignant blue naevus; MIS, melanoma
in situ; SS, superficial spreading; WT, wild type.
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stage I and II melanoma showing most NPMs are detected
with a Breslow thickness <1 mm.12 It is likely that this can
be explained by close follow-up, or “lead-time bias”. How-
ever, another plausible explanation might be immune
modulation secondary to a checkpoint-inhibitor effect on
an evolving NPM. Our cohort is too small to confidently
support or refute this hypothesis, but it remains an intrigu-
ing potential effect of immunotherapy. The estimated
cumulative incidence of NPMs of 1.3% at 5 years cannot
be easily compared to previous cohorts. However, it is
noted that a study from our institution estimated a 1-year
cumulative incidence of NPMs in advanced stage III and IV
melanoma patients of 0.4%, in the pre-checkpoint inhibitor
era.4 We will probably not be able to directly compare
long-term incidence rates amongst advanced melanoma
patients in the pre- and post-checkpoint inhibitor era, par-
ticularly as patients with advanced melanoma did not
undergo regular skin surveillance due to their poor prog-
nosis in an era before effective systemic treatments. But it
will be intriguing to note whether incidence rates are sig-
nificantly different compared to the rate of NPMs in earlier
stage disease. This should be a subject of future research.
It is difficult to accurately assess whether immune

checkpoint inhibitors reduce the incidence of new primary
melanomas, as any estimates carry inherent biases. For
example, patients may at times have their NPM detected
by their Primary Care Physician, Dermatologist or other
clinician, and these lesions may not get recorded in data-
bases. Furthermore, as all 13 patients had an original pri-
mary cutaneous melanoma, it is possible these NPMs
represent missed synchronous melanomas, that have only
been picked up subsequently at follow-up.
Additionally, it is difficult to conclude whether there is a

difference in the rate of new primary melanomas amongst
patients with differing responses to immunotherapy. Stage
IV patients who do not respond to immunotherapy are
unlikely to live long enough to develop a new primary
melanoma. The vast majority of long-term survivors of
stage IV melanoma are immunotherapy responders, creat-
ing an inherent selection bias. It can be inferred that
responders to immunotherapy are more likely to live long
enough to develop an NPM than non-responders. However,
even amongst this cohort, NPMs are not common.
It is interesting to examine the rate of concordance of

BRAF mutation amongst initial and new primary melano-
mas, in patients on immunotherapy. Whilst BRAF muta-
tions were not routinely ascertained for all patients in this
cohort, two of the three NPMs with BRAF mutation had
BRAF wild-type IPMs. A more comprehensive assessment
will be required to determine whether there is a higher
rate of BRAF mutation in NPMs of patients who have had
checkpoint inhibitor immunotherapy.
Surrogate markers of immunologic modulation of new pri-

mary melanomas may be histologic features such as regres-
sion and tumour-infiltrating lymphocytes. Melanoma
metastases that respond to immunotherapy have demon-
strated increased CD8+ and CD3+ lymphocyte counts at the
invasive tumour margin.13-17 If this effect could be demon-
strated in NPMs, the hypothesis that the immunotherapy can

reduce the incidence of NPMs would gain traction. The
majority of NPMs in our cohort had no TILS (67%), but the
work of TILs might be to eradicate evolving melanomas
before they are detected clinically, and hence the true effect
of immunotherapy on the incidence of NPMs might only be
demonstrated by a reduction in the incidence of NPMs. This
will requiremuch longer follow-up and larger cohorts to reli-
ably establish. As more “early stage” melanoma patients are
receiving adjuvant immunotherapy, it may be easier to
observe a change in incidence of NPMs in this group, who
inherently live longer and developmore NPMs.
Subgroup analysis shows 2/6 patients who had no TILs

in their new primary melanoma had minimal response
(stable disease) to immunotherapy, whereas all four (4/4)
patients with grade 2 or 3 TILS in the NPM had partial or
complete response to immunotherapy for the initial meta-
static melanoma. This is a highly selected group, as stage
IV patients with no response to immunotherapy are unli-
kely to survive long enough to develop an NPM. It is also
difficult to entirely exclude distant metastasis from the
NPM in the presence of previously established metastases.
It is possible that disease progression is occasionally due
to metastasis from a biologically resistant NPM.
The distribution of melanomas by body site was similar

amongst initial and new primary melanomas, although
there was a larger number of NPMs detected on the upper
limbs (4 vs 1). Whether immunotherapy alters the distribu-
tion of NPMs remains to be seen with larger data sets. One
theory would be that NPMs arising in areas of high UV
exposure may be halted more effectively than those with a
low UV signature, which may have an effect on the distri-
bution of NPMs compared to IPMs in this cohort.
Similarly, there was no difference between groups in

terms of the presence of in-transit metastases (two patients
developed ITMs related to their initial primary melanoma,
and two different patients developed ITMs in relation to
their new primary melanoma). Given that both patients
who were recorded to have ITMs related to their NPM had
T1a lesions (Breslow thickness 0.7 mm and 0.4 mm
respectively), it seems more likely these ITMs were in fact
distant dermo-subcutaneous metastases related to the IPM,
than true NPM ITMs.
Despite the uncertainties raised by our early data, it does

appear new primary melanomas are detected at an earlier
stage than their predecessor lesion and therefore are inher-
ently lower risk than the first melanoma. Longer term data in
larger population groups is lacking, and the effect of
immunotherapy on the incidence and characteristics of NPMs
is a subject requiring future research. It remains evident that
the cumulative incidence of NPMs in long-term survivors of
high risk and metastatic melanoma who have undergone
checkpoint inhibitor immunotherapy is low, but these patients
still require close and ongoing skin surveillance.
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