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Abstract Background: Patients with synchronous clinical stage III melanoma can present

with primary melanoma lesions, locally recurrent melanoma or in-transit metastases. Neoad-

juvant ipilimumab plus nivolumab induces high pathologic response rates and an impressive

relapse-free survival in patients with nodal macroscopic stage III melanoma. Whether primary

site melanoma and in-transit metastases respond similarly to lymph node metastases with

neoadjuvant immunotherapy is largely unknown. Such data would clarify whether surgical

excision of these melanoma lesions should be performed before neoadjuvant therapy or

whether it could be deferred and performed in conjunction with lymphadenectomy following
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neoadjuvant immunotherapy.

Patients: Patients with synchronous clinical stage III melanoma were identified from the OpA-

CIN, OpACIN-neo and PRADO neoadjuvant trials, where all patients were treated with ipi-

limumab plus nivolumab. An additional case treated outside those clinical trials was included.

Results: Seven patients were identified; six patients had a concordant response in primary site

melanoma lesions or in-transit metastasis and the lymph node metastases. One patient had

concordant progression in both the primary and nodal tumour lesions and developed stage

IV disease during neoadjuvant treatment, and thus, no resection was performed.

Conclusion: Pathologic response following neoadjuvant ipilimumab plus nivolumab in pri-

mary site melanoma lesions or in-transit metastasis is concordant with a response in the lymph

node metastases, indicating that there may be no need to perform upfront surgery to these

melanoma lesions prior to neoadjuvant treatment.

ª 2021 Elsevier Ltd. All rights reserved.
1. Introduction

Prior to the introduction of modern systemic therapy,
the prognosis of patients with very high-risk resectable

melanoma was poor, with a 5-year melanoma-specific

survival of 69% for AJCC (8th edition) stage IIIC and

32% for IIID patients [1]. Relapse-free survival (RFS)

has been significantly improved by adjuvant adminis-

tration of anti-PD-1 therapy (nivolumab or pem-

brolizumab) or BRAF plus MEK inhibition (dabrafenib

plus trametinib for BRAFV600 E/K mutation-positive
patients only) [2e4]. Nevertheless, more than 30% of

patients relapse within two years despite adjuvant

treatment, indicating that alternative approaches are

required, such as neoadjuvant therapy.

Neoadjuvant combination blockade of PD-1 and

CTLA-4 with nivolumab and ipilimumab in nodal stage

III melanoma demonstrated high pathologic response

rates (74e78%) and a very low rate of relapse (1.4%) in
those who respond to neoadjuvant immunotherapy

[5e8]. Early therapy can improve systemic control in

patients with a high risk of microscopic distant metas-

tases, as seen with these impressive RFS rates [7,8].

Furthermore, neoadjuvant therapy can reduce tumour

burden, thereby minimising the extent of surgery and

decreasing the morbidity of surgery, as exemplified in

other malignancies, as well as guide prognosis and
enable tailored adjuvant therapy [9e11].

Patients who present with synchronous lymph node

metastases with primary melanoma have inferior sur-

vival compared to those with metachronous lymph node

metastases or with lymph node metastases and unknown

primary [12]. Furthermore, recent neoadjuvant trials

have often excluded patients who present with syn-

chronous non-nodal locoregional melanoma lesions,
such as primary melanoma, locally recurrent melanoma

or in-transit metastases or have required surgery to these

melanoma lesions before neoadjuvant therapy.

It remains largely unknown whether primary mela-

noma lesions, locally recurrent melanoma or in-transit
metastases respond similarly to neoadjuvant immuno-

therapy as lymph node metastases. As such, standard

care is to resect melanoma lesions at the primary site

and in-transit metastases before neoadjuvant therapy,
rather than delaying definitive treatment of these lesions

until the time of the regional lymphadenectomy

following neoadjuvant immunotherapy. A single study

has shown that in four patients with synchronous lymph

node metastases with primary melanoma or in-transit

metastases all achieved a pathologic response in both

sites after neoadjuvant ipilimumab plus nivolumab [13].

We sought to examine this further by examining patients
presenting with synchronous clinical stage III melanoma

with lesions at the primary site and in-transit metastases

along with lymph node metastases, who were treated in

neoadjuvant immunotherapy clinical trials without prior

surgery.
2. Patients

Patients that were treated in the neoadjuvant immuno-

therapy trials OpACIN [5], OpACIN-neo [6] and its

PRADO extension cohort [14] at Melanoma Institute

Australia (MIA) or at The Netherlands Cancer Institute

(NKI) were selected. An additional patient treated at

University Hospital Würzburg according to the schedule
of OpACIN-neo arm B was also included.

The OpACIN trial tested two cycles of ipilimumab

3 mg/kg plus nivolumab 1 mg/kg before surgery, fol-

lowed by two cycles after surgery [5]. In the subsequent

OpACIN-neo trial, patients were randomised to receive

either two cycles ipilimumab 3 mg/kg plus nivolumab

1 mg/kg (arm A), two cycles ipilimumab 1 mg/kg plus

nivolumab 3 mg/kg (arm B), or 2 cycles ipilimumab
3 mg/kg directly followed by two cycles nivolumab 3 mg/

kg (arm C), all without any adjuvant treatment [6].

Patients in the PRADO extension cohort received two

cycles of ipilimumab 1 mg/kg plus nivolumab 3 mg/kg,
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according to the schedule of arm B in the OpACIN-neo

trial [14].

Following neoadjuvant treatment, all patients un-

derwent preoperative radiologic evaluation by

computed tomography (CT). The overall radiologic

response was assessed according to RECIST 1.1. Path-

ologic assessment of resection specimens for all patients

was based on the International Neoadjuvant Melanoma
Consortium (INMC) guidelines [15], defining complete

response as the absence of viable tumour cells, partial

response as 50% or less viable tumour cells and non-

response as more than 50% viable tumour cells present

in the tumour bed area.
3. Results

Seven patients with synchronous clinical stage III mel-

anoma were identified, of which six had melanoma le-

sions at the primary site and one patient in-transit

metastasis along with lymph node metastases (Table 1).

All patients commenced neoadjuvant therapy without

initial surgery and had stage IIIC disease, except for
patient 1, who was stage IIIB (AJCC 8th edition) [1].

Patient 1, 3, 4, 5, 6 and 7 were treated with two cycles

of ipilimumab 1 mg/kg plus nivolumab 3 mg/kg every

three weeks (q3w), patient 2 received two cycles of ipi-

limumab 3 mg/kg q3w, directly followed by 2 cycles of

nivolumab 3 mg/kg q3w. Patients 1e6 were treated

within either the OpACIN-neo trial or its PRADO

extension cohort; patient 7 was treated at University
Hospital Würzburg in line with the OpACIN-neo
Table 1
Baseline characteristics of included patients.

Patients

(N Z 7)

Age at start neoadjuvant therapy in years (median,

IQR)

55.0 (52.0

e66.0)

Sex

Male 6

Female 1

Subtype primary melanoma

Cutaneous 5

Acral 2

Synchronous presented non-nodal locoregional melanoma lesion

Primary melanoma 4

In-scar recurrence 2

In-transit metastases 1

Site of lymph node metastasis

Axilla 4

Inguinal 2

Pre-auricular 1

LDH level < ULN at start neoadjuvant therapy 7

Centre

Melanoma Institute Australia 2

Netherlands Cancer Institute 4

University Hospital Würzburg 1

IQR: interquartile range; LDH: lactate dehydrogenase; ULN: upper

limit of normal.
scheme arm B (2 cycles ipilimumab 1 mg/kg plus nivo-

lumab 3 mg/kg q3w) protocol.

Patient 1 was a 52-year-old female with an in-scar

recurrence of cutaneous primary melanoma on the lower

leg and inguinal lymph node metastases (Fig. 1). Patient

2, a 34-year-old male, presented with an in-scar recur-

rence of cutaneous primary melanoma on the lower arm

and axillary lymph node metastasis at recruitment. Pa-
tient 3 was a 55-year-old male who presented with pri-

mary acral melanoma on the finger and axillary lymph

node metastasis (Fig. 1), and patient 4 was a 66-year-old

male, with primary cutaneous melanoma on the shoul-

der and axillary lymph node metastases. Patient 5, a 53-

year-old male, presented with an acral primary mela-

noma on the foot and synchronous inguinal metastasis.

Patient 6 was a 72-year-old male with a cutaneous pri-
mary melanoma on the right temple and synchronous

preauricular lymph node metastases. Patient 7 was a 55-

year-old male who presented with an in-transit metas-

tasis at his cutaneous primary melanoma site on the

trunk and axillary lymph node metastases.

The overall radiologic response and pathologic

response of both the synchronous presenting melanoma

lesion at the primary site or in-transit metastasis and the
lymph node metastases were concordant (Table 2). Four

patients (patients 1, 3, 6 and 7) achieved a partial or

complete pathologic response of both the lesion at the

primary site or in-transit metastasis and the lymph node

metastases; two patients (patients 2 and 4) had no

pathologic response in either location (Table 3). One

patient (patient 5) had disease progression in both the

primary melanoma and lymph nodes and developed
stage IV disease during neoadjuvant treatment, resulting

in no surgical resection of the tumour lesions. His pri-

mary acral lesion was treated with radiotherapy for

symptomatic control, and subsequent targeted therapy

was commenced to treat the other melanoma sites. After

a median follow-up of 51 weeks after surgery of the six

operated patients, only patient 2, who had no pathologic

response, experienced a locoregional recurrence, which
was resected.
4. Discussion

In our series, pathologic response to neoadjuvant ipili-

mumab plus nivolumab was concordant in both the

lymph node metastases and synchronous melanoma le-

sions at the primary site and in-transit metastasis. No

patient with a pathologic response has relapsed after a

median follow-up of 51 weeks. Our findings are in line

with the smaller series of Weber et al. [13], in which all
four patients had a pathologic response to neoadjuvant

ipilimumab plus nivolumab in both the lymph node

metastasis and synchronous primary melanoma or in-

transit metastasis. Furthermore, none of these patients



Fig. 1. CT images, photos and histopathologic details of two patients. A. In-scar recurrence on CT at week 0 and week 6 of patient 1, after

two cycles of ipilimumab 1 mg/kg þ nivolumab 3 mg/kg a decrease on CT was seen. B. Histopathologic patterns after two cycles of

ipilimumab 1 mg/kg þ nivolumab 3 mg/kg of the in-scar recurrence of patient 1, both an overview (left) and detail (middle) of the partial

response. At the right a detail of the lymph node with a complete response. C. The primary melanoma at baseline of patient 3, showing an

initial increase of the tumour after one cycle of ipilimumab 1 mg/kg þ nivolumab 3 mg/kg at week 3. However, after two cycles at week 6

the tumour showed regression. D. Histopathologic patterns after two cycles ipilimumab 1 mg/kg þ nivolumab 3 mg/kg of the finger and

resected lymph node of patient 3, both with a complete response.
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have relapsed with a follow-up ranging from 3.6 to 8.2

months.

Given the high pathologic response rates upon neo-

adjuvant ipilimumab plus nivolumab in nodal stage III

melanoma and the comparable pathologic response in
the primary site melanoma and in-transit metastasis, it
can be considered to postpone resection of these lesions.

As neoadjuvant therapy is no standard-of-care therapy,

this can be further explored in upcoming trials investi-

gating neoadjuvant immunotherapy in stage III mela-

noma. These trials should not exclude patients with
synchronous primary melanoma or in-transit metastases



Table 2
Treatment and clinicopathological outcome.

Patients (N Z 7)

Neoadjuvant regimen

2x IPI 1 mg/kg þ NIVO 3 mg/kg 6

2x IPI 3 mg/kg þ 2x NIVO 3 mg/kg 1

Pathologic response synchronous presented non-nodal locoregional

melanoma lesion

Complete response 3

Partial response 1

No response 2

Unknown 1

Pathologic response lymph node metastasis

Complete response 4

No response 2

Unknown 1

Radiologic response

Complete response 1

Partial response 2

Stable disease 2

Progressive disease 2

Relapse 1

IPI: ipilimumab; NIVO: nivolumab.
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and can consider within the trial design to postpone

resection of these lesions until after neoadjuvant treat-

ment to be carried out along with the lymph node

dissection.

Neoadjuvant therapy might improve the survival of

patients with synchronous stage III melanoma. These

patients are at especially high risk of microscopic distant
metastases given the simultaneous presentation of le-

sions at the primary site or in-transit metastases and

lymph node metastases, which may reflect the aggressive

biologic behaviour with a high risk of early disease

recurrence [12,16]. The presence of tumour can serve as
Table 3
Patient characteristics and their outcome.

Patient 1 2 3

Age in years 52 34 55

Sex Female Male Mal

Treatment scheme 2x IPI 1 mg/

kg þ NIVO

3 mg/kg

2x IPI 3 mg/kg

þ 2x NIVO

3 mg/kg

2x IP

kg þ
3 mg

Overall radiologic response PR PD PR

Synchronous presented non-nodal

locoregional melanoma lesion

and site

In-scar

recurrence

lower leg

In-scar

recurrence

lower arm

Prim

mela

finge

Pathologic response synchronous

presented non-nodal locoregional

melanoma lesion

pPR (33%

viable tumour

cells)

pNR (60%

viable tumour

cells)

pCR

Site of lymph node metastasis Inguinal Axillar Axil

Pathologic response lymph node

metastasis

pCR pNR (59%

viable tumour

cells)

pCR

Follow-up since surgery (in weeks) 140 72 55

Relapse during follow-up No Yes No

IPI: ipilimumab; NIVO: nivolumab; PR: partial response; PD: progressiv

tumour cells); pCR: complete response (0% viable tumour cells); pNR: no
an antigenic reservoir for T cell priming, resulting in a

more diverse T cell repertoire than when immuno-

therapy is administered after surgery [5,17]. The pres-

ence of the primary melanoma could even broaden the T

cell response further, as this has the original clones of

tumour cells besides the clones that have emerged to the

lymph node. In addition, neoadjuvant therapy allows an

early assessment of response, which can guide prognosis
and subsequent therapy choices. The first neoadjuvant

trials in nodal stage III melanoma have shown prom-

ising response rates of 71e78% for combination therapy

[5,6,18] and 19e25% for anti-PD-1 monotherapy

[19,20].

A limitation to this study is the small number of

patients, therefore requiring a larger patient cohort with

longer follow-up to validate our findings. It is also a
retrospective analysis, although almost all data were

collected prospectively within trials. Despite the fact

that patients were treated in different centres, the

pathologic response assessments were standardised ac-

cording to recommendations of the International Neo-

adjuvant Melanoma Consortium (INMC) [15], and thus

are comparable.

In conclusion, pathologic response for melanoma le-
sions at the primary site and in-transit metastases to

neoadjuvant ipilimumab plus nivolumab is concordant

with the response within synchronous lymph node me-

tastases. Considering the high response rates previously

shown in lymph nodes of stage III melanoma, one may

consider postponing the resection of the primary site

melanoma lesion until lymph node dissection following

neoadjuvant treatment. Future trials investigating neo-
adjuvant immunotherapy in stage III melanoma should
4 5 6 7

66 53 72 55

e Male Male Male Male

I 1 mg/

NIVO

/kg

2x IPI 1 mg/

kg þ NIVO

3 mg/kg

2x IPI 1 mg/

kg

þ NIVO

3 mg/kg

2x IPI 1 mg/

kg þ NIVO

3 mg/kg

2� IPI 1 mg/

kg þ NIVO

3 mg/kg

SD PD CR SD

ary

noma

r

Primary

melanoma

shoulder

Primary

melanoma

foot

Primary

melanoma

temple

In-transit

trunk

pNR (95%

viable tumour

cells)

e pCR pCR

lar Axillar Inguinal Preauricular Axillar

pNR (90%

viable tumour

cells)

e pCR pCR

51 e 27 17

No e No No

e disease; SD: stable disease; pPR: partial response (>10e50% viable

response (>50% viable tumour cells).
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not exclude patients with synchronous primary mela-

noma or in-transit metastases.
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