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Abstract: Malignant melanoma is the most serious type of skin cancer with a high recurrence rate and death
rate. Surgery still is the cornerstone of treatment for patients with stage Il and Il melanoma. For lack of
effective (neo)adjuvant therapy, the prognosis of high-risk melanoma patients remains poor with 5-year
survival rate of 30%-70%. PD-1 and PD-L1 belong to immunosuppressive pathway, and they can inhibit T cell
activation and proliferation, which play an important role in tumor immune escape. In recent years, several
kinds of antibodies targeting the PD-1/PD-L1 axis have been approved by FDA and have shown significant
curative effect on advanced melanoma. Thus, a series of clinical trials on (neo)adjuvant therapies of high risk
melanoma using PD-1/PD-L1 antibodies are carrying out. This article mainly reviews and summarizes the
related studies and discusses the application prospect and possible development direction of PD-1/PD-L1
inhibitors in (neo)adjuvant therapy of melanoma.
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Table 1 PD-1/PD-L1 checkpoint inhibitors approved by FDA and their indications

Agents Trade name Target Disease type

Pembrolizumab Keytruda PD-1 MM, NSCLC, HNSC, HL, BLCA, STAD

Nivolumab Opdivo PD-1 MM, NSCLC, Kidney carcinoma, HL, HNSC, BLCA, COAD
Atezolizumab Tecentriq PD-L1 BLCA, NSCLC

Avelumab Bavencio PD-L1 Merkel carcinoma, BLCA

Durvalumab Imfinzi PD-L1 BLCA, NSCLC

Cemiplimab Libtayo PD-1 CSCC

Notes: MM: malignant melanoma; NSCLC: non-small cell lung cancer; HNSC: head and neck squamous cell carcinoma; HL: Hodgkin’s lymphoma;

BLCA: bladder urothelial carcinoma; STAD: stomach adenocarcinoma; COAD: colon adenocarcinoma; CSCC: cutaneous squamous cell carcinoma.
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Table 2 Summary of completed and ongoing clinical trials of PD-1/PD-L1 inhibitors in (neo)adjuvant therapy on melanoma

Phase Clinical Trials No. Conditions Interventions Lz Prlmary Status Corpp—
enrolment  observation letion
Nivolumab
I NCT02941744  StagelllC-IV (resectable)” Nivolumab-+Ipilimumab 6 AEs R 2019
I NCT02437279  Stagelll” Nivolumab+Ipilimumab 20 Safety A 2018
I NCT02656706 Stagelll-IV’ Nivolumab+Ipilimumab 25 AEs R 2019
| NCT03528408 Uveal melanoma’ Nivolumab-+Ipilimumab 50 RFS, OS, AEs R 2023
1 NCT03241186 Mucosal melanoma’ Nivolumab-+Ipilimumab 36 RFS, OS, AEs R 2021
I NCT02523313  StagelV" Nivolumab+Placebo vs. 312 PFS R 2021
Nivolumab-+Ipilimumab vs.
Double Placebo Control
I NCT03405155 Stage [IB-11C” Nivolumab 73 RFS R 2023
m NCT03068455  Stage I B-IV N%Volumab-!-Iplhmumab VS 5000 RES, OS, PD-L1 A 2023
Nivolumab expression
Ul NCT02388906  Stagelll B-IV Nivolumab vs. Ipilimumab 800  RFS A 2019
I NCT02977052  Stagelll” Nivolumab-+Ipilimumab 110 AEs, RR, RFS R 2022
| NCT02519322  StagellB-IV* Nivolumab vs. Nivolumab+ 53 PCR R 2020
Ipilimumab vs.
Nivolumab+Relatlimab
I NCT03259425  Stagelll B-IV Mla* Nivolumab+HF10 20 PCR R 2022
Oncolytic virus
Pembrolizumab
I NCT02434354  Stage IV (resectable)’ Pembrolizumab 30 AEs R 2022
[l| NCT02362594  Stage [ll (high risk)” Pembrolizumab vs. placebo 1019  RFS A 2025
S Pembrolizumab vs. 1378 OS,RFS,PD-L1 A 2023
tage Ill-1V .
I NCT02506153 . interferon alfa-2B vs.
(resectable) o
Ipilimumab
I NCT03553836  Stage Il (high risk)" Pembrolizumab vs. placebo 954 RFS, DMFS, R 2033
OS, AEs
I NCT03698019  Stagelll-IV (high risk)** Pembrolizumab 556  EFS N 2022
I NCT03757689  Stage Il B/C* Pembrolizumab 63 SLN positiverate N 2026
I NCT03313206 Mucosal melanoma’ Pembrolizumab 50 DES N 2025
Atezolizumab
JIi NCT03554083  Stage Il (high risk)’ Vemurafenib,Cobimetinib, 30 PCR, RFS R 2023
Atezolizumab

Notes: *:adjuvant therapy; #: neoadjuvant therapy; R: recruiting; A: active but not recruiting; N: not yet recruiting; AEs: adverse events; RFS:
recurrence-free survival; OS: overall survival; EFS: event-free survival; RR: response rate; PCR: pathologic complete response; SLN: sentinel lymph

node; DFS: disease-free survival; DMFS: distant metastasis-free survival.
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A, —TURBIRENL . X XE . 290 i T Pl K Ipilimumab, 3 mg/kg, #E3JE—¥k, 3J5,
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W FHE 120204545 58 (NCT03068455) . 1t M, 30000 F Jr s B BRAS AT T 52 09 25 W vk o
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Nivolumab & (4 Z BB BA 7 i BF L IE (OR) | RFS. OS. WIFEHIL R TIE1E20194F
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4.2 Pembrolizumab
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