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Background: Acral melanoma presents distinct biological characteristics compared to cutaneous melanoma. While adjuvant 
therapeutic strategies for high-risk resected acral melanoma closely resemble those for cutaneous melanoma, the evidence supporting 
the clinical application of adjuvant therapy for acral melanoma remains inadequate. Our aim was to systematically analyze the efficacy 
and safety profile of adjuvant therapy in acral melanoma.
Methods: This systematic review adhered to a pre-registered protocol. We comprehensively searched four electronic databases and 
reference lists of included articles to identify eligible studies. The primary outcome was therapeutic efficacy, and the secondary 
outcome was adverse events (AEs).
Results: This systematic review included 11 studies with 758 acral melanoma patients undergoing adjuvant therapy. High-dose 
interferon α-2b (IFN) regimens showed no significant difference in recurrence-free survival (RFS), though the longer regimen was 
linked to increased hepatotoxicity. Adjuvant anti-PD-1 therapy demonstrated varying efficacy, with improved RFS in patients who 
experienced immune-related AEs. Targeted therapy with dabrafenib plus trametinib achieved high 12-month RFS in patients with 
BRAF-mutated acral melanoma. Comparative studies suggested that adjuvant anti-PD-1 therapy is similarly effective to IFN in 
prolonging survival for high-risk acral melanoma patients. Additionally, prior treatment with pegylated IFN enhanced RFS in patients 
receiving adjuvant pembrolizumab.
Conclusion: High-dose IFN was widely used as adjuvant therapy for acral melanoma, but serious AEs prompted the search for 
alternatives. Adjuvant anti-PD-1 therapy shows promise, though it may be less effective than in non-acral melanoma. Further 
prospective studies are needed to determine the optimal adjuvant treatment for acral melanoma.
Keywords: acral melanoma, adjuvant therapy, anti-PD-1 antibody, high-dose interferon α-2b, systematic review

Introduction
Acral melanoma is a rare subtype of melanoma that specifically affects the nail bed, palms, and soles of the feet.1 While 
acral melanoma constitutes only 2–3% of all melanomas in Western countries, it is the predominant subtype in Asian, 
Hispanic, and African populations.2,3 Since the development of acral melanoma is not associated with ultraviolet 
radiation (UVR) exposure, it tends to have a lower tumor mutation burden compared to cutaneous melanoma.4 

Additionally, acral melanoma exhibits a distinct pattern of oncogenic driver mutations compared to cutaneous melanoma, 
characterized by fewer BRAF and NRAS mutations and variable KIT mutations. Other significant mutations identified in 
acral melanoma include NF1, TYRP1, PTEN, TERT, and CHEK2.5,6 Moreover, acral melanoma contains significantly 
higher frequencies of cell-cycle aberrations (CDK4/6, CCND1/2, CDKN2A), and copy number gains in receptor tyrosine 
kinase (RTK) genes than cutaneous melanoma.7 The prognosis for acral melanoma is typically poorer compared to other 
subtypes, likely due to its diagnosis at more advanced stages. Over 62% of acral melanoma cases are diagnosed at stage 
II or higher, compared to approximately 32% for cutaneous melanoma.8,9
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The standard of care for localized, resectable melanoma is surgical resection. However, postoperative adjuvant therapy 
may be considered for patients at high risk of loco-regional or distant recurrence.10 Interferon α-2b (IFN) has been the first 
approved systemic adjuvant therapy for melanoma by the US Food and Drug Administration (FDA) and has conventionally 
been used for decades. However, its use is associated with limited clinical benefits and severe toxicity.11–13 Based on several 
landmark randomized control trials (RCTs), programmed death-1 (PD-1) inhibitors have been approved for adjuvant 
treatment of resected stage IIB/C14 and stage III/IV15,16 melanoma, as well as targeted therapy with BRAF plus MEK 
inhibitors for stage III melanoma.17 However, the specific role of systemic therapy in the adjuvant setting for acral 
melanoma remains poorly understood due to limited available data from clinical trials. In this study, we conducted 
a systematic review to assess the efficacy and safety profile of adjuvant therapy in acral melanoma.

Materials and Methods
The Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines are the basis for 
implementing this systematic review.18 The protocol was registered on the PROSPERO (CRD42023485434).

Search Strategy
We searched PubMed, Scopus, Embase and the Cochrane Central Register of Controlled Trials databases from database 
inception to March 11, 2024. The search keywords used were: “Acral”, “Melanoma” and “Adjuvant”. The language is 
restricted to English. We also manually searched reference lists and similar articles for additional relevant studies. The 
titles and abstracts of each record were independently analyzed and studies reporting the efficacy or safety of adjuvant 
therapy for acral melanoma were retrieved for a full-text review and assessed for eligibility. For missing, unclear or 
incomplete results, we contacted researchers for clarification before exclusion. Studies that met the inclusion criteria were 
included for further analysis.

Selection Criteria
To reduce selection bias, two reviewers independently assessed each study and disagreements were resolved by 
consensus with a third reviewer, if necessary. The selection criteria were set prior to the literature search process. 
Studies that met the following criteria were eligible for inclusion: (1) published in English; (2) Participating patients were 
eligible if they had resected acral melanoma and received adjuvant therapy; (4) Reported relapse-free survival (RFS) and/ 
or overall survival (OS), or data to calculate these; (5) Reported adverse events (AEs) of adjuvant therapy.

Studies were excluded if: (1) Study results from the same research institution were reported repeatedly; (2) Studies 
with patients who had unresectable stage IV melanoma; (3) any review, comment, letter, case report, meeting abstract, 
trial protocol or animal study.

Data Extraction and Analysis
Two investigators independently read through the included studies and recorded basic information such as the first author 
and year of publishment. We also collected information on characteristics of the included studies, including countries 
where studies were conducted, sample size, intervention, and outcomes. For the primary outcome, we extracted data on 
median RFS, median OS, as well as the incidence of one and two-year RFS and OS to demonstrate the efficacy of 
adjuvant therapy for acral melanoma. The second outcome was AEs.

Two authors utilized the Cochrane risk-of-bias tool to evaluate the quality of randomized controlled trials (RCTs). For 
retrospective studies, quality assessment tool developed by the National Heart, Lung, and Blood Institute (NHLBI) 
(https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools) was used. Each of the studies was classified as 
low, fair, or high risk of bias. Any discrepancies were resolved by discussions with a third author.

Results
This systematic literature search initially identified 680 records. After duplicates were excluded, 340 articles remained. 
After screening out irrelevant papers based on titles and abstracts, 87 records underwent full-text evaluation for eligibility 
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assessment. Finally, 11 studies (12 records) meeting the eligibility criteria were included in this systematic review 
(Figure 1). The data extracted from the included studies are summarized in Table 1.

Interferon α-2b (IFN)
In a randomized phase II trial, 158 high-risk Chinese acral melanoma patients were included to receive either a 1-month 
regimen (15×106 U/m2/day for 5 days per week for 4 weeks) or a 1-year regimen (15×106 U/m2/day for 5 days per week 
for 4 weeks, followed by 9×106 U three times per week for 48 weeks) of adjuvant high-dose IFN. The median RFS for 
the 1-month and 1-year regimen groups was 17.9 months and 22.5 months, respectively, with no statistically significant 
difference observed between the two groups (P = 0.72). The incidences of all grades of AEs were similar between the 
two treatment groups. However, all grades of hepatotoxicity (P = 0.003) and Grade 3 or 4 hepatotoxicity (P = 0.03) were 
significantly higher in the 1-year regimen group compared to the 1-month regimen group. The incidence of dosage 
reduction was 2% in the 1-month regimen group and 10% in the 1-year regimen group.30

Anti-PD-1 Therapy
The efficacy and safety of adjuvant anti-PD-1 therapy in advanced melanoma were retrospectively investigated in 
a multicenter study of 78 Japanese patients with melanoma (including 31 acral melanoma). The 12-month RFS for 
acral melanoma was 25.8% (95% CI: 14.5–43.5%), which was significantly lower than that of other cutaneous types (P = 
0.029).24 In this study, safety data were available for 30 patients with acral melanoma. 9 patients (30%) had immune- 

Figure 1 PRISMA flow diagram of the literature search.
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Table 1 Characteristics of the Included Studies

Study Country Study design Population Stage Intervention Median 

follow- 

up time/ 

months

Median RFS/month 6-month RFS 1-year 

RFS

3-year RFS Median 

DMFS/ 

month

3-year 

DMFS

Median OS/ 

month

AE Quality

Arak 

202419

Turkey Retrospective, 

multicenter

n = 114 III–IV Adjuvant therapy  

(n = 64: 31 PD-1 inhibitor, 

9 Temozolomide, 19 IFN, 5 

BRAF/MEK inhibitors) vs 

OBS (n = 50)

40 24.0 vs 15.0  

(P = 0.021)  

(PD-1: NR; 

Temozolomide:  

23; IFN: 22;  

BRAF/MEK: 23)

NA NA NA NA NA 71.0 vs 38.0  

(P = 0.001)

NA fair

Jacques 

202420

International Retrospective, 

multicenter

n = 194 

(total), n = 

139 (AM); 

control: 

a historical 

cohort  

(n = 229)

III PD-1 inhibitor 

(pembrolizumab, 

nivolumab) vs OBS

29 (IQR 

17.4–44.6)

HR: 0.69, 95%  

CI: 0.52–0.92,  

P = 0.013

NA NA 43% vs 32% HR: 0.58, 95% 

CI: 0.38–0.89, 

P = 0.013

78% vs 

67%

HR: 0.59, 95% 

CI: 0.38–0.92, 

P = 0.020

NA good

Mo 

202321

China Retrospective, 

single-center

n = 44 II–III PD-1 inhibitor 

(pembrolizumab, 

toripalimab, sintilimab, 

tislelizumab, and 

camrelizumab)

18.4  

(95% CI: 

11.7–24.9)

21.6 (95% CI: 

11.5-NR)

NA NA NA 30.6 (95% CI: 

21.6-NR)

NA NA 3 (6.8%) 

discontinued due 

to serious AEs

fair

Li 

202322

China Retrospective, 

single-center

n = 199 

(total), n = 

136 (AM)

III PD-1 inhibitor  

(n = 84, pembrolizumab, 

toripalimab), IFN  

(n = 18), OBS (n = 34)

NA PD-1 vs IFN+OBS 

(HR: 0.64, 95% CI: 

0.40–1.02, P = 0.05); 

PD-1 vs IFN  

(P = 0.075)

NA 68.6% (PD- 

1)

NA NA NA NA NA low

Maeda 

202223

Japan Retrospective, 

single-center

n = 27 III–IV Nivolumab (n = 5) vs non- 

ICI (n = 22: 12 IFN+ 4 

chemotherapy+6 OBS)

NA Nivolumab is inferior 

to non-ICI  

(P = 0.15)

NA NA NA NA NA NA 1 (20%) serious 

AE vs no serious 

AE

low

Muto 

202224,25

Japan Retrospective, 

multicenter

n = 78 

(total), n = 

31 (AM)

III–IV PD-1 inhibitor (nivolumab, 

pembrolizumab)

NA 8.1 NA 25.8% (95% 

CI 

14.5–43.5%)

NA NA NA NA All grades: 9/30 

(30%); Grade 3 

or 4: 4/30 

(13.3%)

fair

Li 

202126

China Retrospective, 

single-center

n = 90 

(total), n = 

36 (AM)

III PD-1 inhibitor  

(n = 12, pembrolizumab, 

nivolumab, toripalimab) vs 

HDI (n = 24)

16.1 vs 

26.3

7.0 vs 15.3 (HR: 1.20, 

95% CI: 0.52–2.78, 

P = 0.63)

75.0% vs 83.3% 

(HR: 1.60, 95% 

CI: 0.36–7.13, 

P = 0.58)

50.0% vs 

61.6% (HR: 

1.60, 95% 

CI: 

0.57–4.50, 

P = 0.37)

NA 12.5 vs 23.9 

(HR: 1.97, 

95% CI: 

0.74–5.21, P = 

0.16)

NA NA NA low

Jia 

202127

China Retrospective, 

single-center

n = 56 

(total), n = 

40 (AM)

III PEG-IFN + pembrolizumab 

(19) vs pembrolizumab (21)

NA 8.5 vs 5.4 (HR:  

0.54, 95% CI: 

0.25–1.16, P = 0.11)

NA NA NA NA NA NA NA low
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Amagai 

202128

Japan Retrospective, 

multicenter

n = 36 

(total), n = 4 

(AM)

III Dabrafenib plus Trametinib NA NR NA 100% (3/3) NA NA NA NA 1/4 (25%) dose 

reduction

fair

Li 

202029

China Retrospective, 

single-center

n = 56 

(total), n = 

41 (AM)

III Pembrolizumab (n = 21) vs 

HDI (n = 20)

NA NR vs 25 (HR: 1.22, 

95% CI: 0.29–5.19, 

P = 0.79)

79.5% (95% CI 

57.4–101.6%) 

vs 90.0%  

(95% CI 

76.9–103.1%)

NA NA NA NA NA NA low

Mao 

201130

China Randomized 

Phase II trial

n = 147 II–III 1-month HDI (77) vs 

1-year HDI (70)

36.1 

(range: 

13.2–41.3)

17.9 (95% CI: 

4.8–31.0) vs 22.5 

(95% CI: 15.0–30.0) 

(P = 0.72)

NA NA 37.4% (95% 

CI: 

26.6–48.2%) 

vs 35.6% 

(95% CI: 

23.8–47.4%)

NA NA NR Grade 3/ 

4 hepatotoxicity: 

5% vs 16%  

(P = 0.03); dose 

reduction: 2% vs 

10%

good

Abbreviations: AE, adverse event; AM, acral melanoma; CI, confidence interval; DMFS, distant metastasis-free survival; HDI, high-dose interferon α-2b; HR, hazard ratio; IFN, interferon α-2b; IQR, interquartile range; NA, not available; 
NR, not reached; PEG-IFN, pegylated interferon α-2b; RFS, recurrence-free survival; OBS, observation; OS, overall survival.
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related AEs (irAEs) of any grade, and 4 patients (13.3%) patients had Grade 3 or 4 irAEs. These severe irAEs included 
liver dysfunction (n = 2), interstitial pneumonia (n = 1), and diarrhea (n = 1). For patients with acral melanoma, those 
who experienced irAEs showed significantly better RFS compared to those who did not (P = 0.0398, HR: 0.36).25

A single-center retrospective cohort study included 44 participants with stage II–III acral melanoma to assess the 
efficacy and safety of PD-1 inhibitors as adjuvant therapy. The median RFS and median DMFS for all patients receiving 
adjuvant anti-PD-1 monotherapy were 21.6 months (95% confidence interval (CI): 11.5-not reached), and 30.6 months 
(95% CI: 21.6-not reached), respectively. In the subgroup analysis, no significant differences were observed in RFS 
between the pembrolizumab and toripalimab groups (24.4 vs 18.9 months, P = 0.43), nor in DMFS (30.6 months vs not 
reached, P = 0.87). The median DMFS was significantly longer in the wild-type NRAS group compared to the NRAS 
mutation group (41.1 vs 9.0 months, P < 0.001). Only 3 patients (6.8%) discontinued treatment due to serious AEs, 
which included myocarditis, drug-induced hepatitis, and edema, with no related deaths.21

In an international retrospective cohort study involving 20 centers across 10 countries, adjuvant anti-PD-1 therapy for 
acral melanoma showed longer RFS (hazard ratio (HR): 0.69, 95% CI: 0.52–0.92, P = 0.013), DMFS (HR: 0.58, 95% CI: 
0.38–0.89, P = 0.013), and OS (HR: 0.59, 95% CI: 0.38–0.92, P = 0.020) compared to a historical cohort that did not 
receive adjuvant therapy.20

Targeted Therapy
A multicenter retrospective study conducted in Japan, which involved 36 patients with BRAF-mutated advanced 
melanoma (including 4 cases of acral melanoma), evaluated the efficacy of targeted therapy consisting of dabrafenib 
plus trametinib. The RFS at 12 months was 82.1% (95% CI: 63.9–92.6%). Specifically, for acral melanoma with BRAF 
mutation in this study, the 12-month RFS was 100% (3/3).28

Comparison of Different Therapies
In a retrospective cohort study conducted in China, 136 patients with stage III acral melanoma were investigated. They 
compared outcomes among patients receiving adjuvant PD-1 inhibitor (n = 84), IFN (n = 18), and simple observation (n 
= 34). The study found a lower HR of the median RFS in the PD-1 inhibitor group (HR: 0.64, 95% CI: 0.40–1.02, P = 
0.05) compared to the IFN/observation group. However, no significant difference in median RFS was observed between 
the PD-1 inhibitor and IFN groups (P = 0.075).22

A single-center retrospective study conducted in Japan compared adjuvant nivolumab treatment (n = 5) with other 
treatments (n = 22, including 12 patients receiving IFN β, 4 chemotherapy, and 6 observation) and found no significant 
difference in RFS between the adjuvant nivolumab group and the non-immune checkpoint inhibitor (ICI) group (P = 
0.15).23 In a retrospective study comprising 56 Chinese patients with resected stage III melanoma, those receiving 
adjuvant pembrolizumab were compared to those receiving IFN. Among the subgroup of 41 patients with acral 
melanoma, there was no significant difference in RFS between the pembrolizumab group and the IFN group (HR: 
1.22, 95% CI: 0.29–5.19, P = 0.79).29 A retrospective study involving 90 Chinese patients with stage III cutaneous (n = 
54) and acral (n = 36, 12 receiving PD-1 inhibitor and 24 receiving high-dose IFN) melanoma compared adjuvant anti- 
PD-1 inhibitor monotherapy with high-dose IFN. The study found that adjuvant PD-1 inhibitor did not improve outcomes 
over high-dose IFN among patients with acral melanoma. The median RFS was 7.0 months in the PD-1 inhibitor group 
and 15.3 months in the high-dose IFN group (HR: 1.20, 95% CI: 0.52–2.78, P = 0.63).26

A retrospective study from China indicated that prior treatment with pegylated IFN (PEG-IFN) significantly 
prolonged the median RFS of adjuvant pembrolizumab in resected stage III/IV melanoma (median RFS: 8.5 months 
vs 4.5 months, P = 0.037). In acral melanoma (n = 40), patients who received prior PEG-IFN therapy also showed a trend 
towards better clinical response to adjuvant pembrolizumab. The median RFS was 8.5 months in the IFN group and 5.4 
months in the non-IFN group (HR: 0.54, 95% CI: 0.25–1.16, P = 0.11).27 In a multicenter retrospective study involving 
114 patients with stage III or IV acral melanoma who underwent surgery in Turkey, those who received adjuvant 
treatment (n = 64) demonstrated a longer median RFS (24 vs 15 months, P = 0.021) and overall survival (71 vs 38 
months, P = 0.001) compared to those who did not receive adjuvant treatment (n = 50). However, no significant 
difference was observed in RFS or OS between anti-PD-1 therapy and other adjuvant regimens.19
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Discussion
This systematic review included 11 studies involving 758 acral melanoma patients, offering a comprehensive overview of 
the efficacy and safety of adjuvant therapy in high-risk resected acral melanoma.

High-dose IFN was the first biological agent approved by the FDA for adjuvant treatment of high-risk melanoma in 
1996. It demonstrated benefits in both RFS and OS for melanoma patients at stage IIB/III in the ECOG1684 trial.13 

However, the use of IFN as the standard treatment was limited for patients with ulcerated melanoma due to its severe 
toxicity and modest improvement in OS. Ipilimumab, an anti-CTLA-4 checkpoint antibody, showed efficacy compared to 
placebo in patients with completely resected high-risk melanoma31 and was approved by the FDA in 2015. Given the 
severe toxicity, even with dose reduction, and the lack of significant difference in RFS compared to IFN, ipilimumab 
should no longer be considered as the first-line adjuvant therapy.32 Nivolumab and pembrolizumab have shown 
significant efficacy in terms of RFS and have a more favorable toxicity profile when compared to ipilimumab.33,34 

Current guidelines recommend anti-PD-1 antibodies as the primary adjuvant therapy for melanoma. Meanwhile, if the 
patient has a positive BRAF mutation, treatment with BRAF plus MEK inhibitors should be considered. For stage III 
patients, the 12-month RFS rates were 63.5% with ipilimumab in EORTC-18071,31 72.3% with nivolumab in 
CheckMate-238,16 75.4% with pembrolizumab in Keynote-054,15 and 88% with dabrafenib plus trametinib in COMBI- 
AD.17

The findings from a multicenter retrospective study involving 114 patients with stage III or IV acral melanoma in 
Turkey suggest that individuals who received adjuvant treatment exhibited a longer median RFS and OS. The results 
underscore the potential benefit of adjuvant therapy in improving both RFS and OS among patients with resected acral 
melanoma. Additionally, the international retrospective cohort study involving multiple centers across different countries 
reported more conclusive results regarding the efficacy of adjuvant anti-PD-1 therapy. Adjuvant anti-PD-1 therapy 
demonstrated longer RFS, DMFS, and OS compared to a historical cohort without adjuvant therapy. However, the 
efficacy of anti-PD-1 therapy in adjuvant treatment of acral melanoma remains controversial. According to our results, 
among the five studies comparing adjuvant anti-PD-1 therapy with non-ICI treatment for acral melanoma, four studies 
revealed no significant difference in RFS between the adjuvant anti-PD-1 group and the non-ICI group. Further research 
with larger sample size and prospective study design is warranted to confirm these findings and to explore the optimal 
adjuvant treatment strategies for acral melanoma.

Some studies included in this systematic review compared the effectiveness of adjuvant therapy in acral melanoma 
with that in other subtypes of melanoma. In a retrospective study involving 90 Chinese patients, adjuvant anti-PD-1 
therapy was found to significantly improve RFS and DMFS compared to high-dose IFN in patients with cutaneous 
melanoma. However, no significant difference was observed in patients with acral melanoma.26 Additionally, 
a retrospective multicenter study involving 78 Japanese patients showed that acral melanoma had a significantly lower 
12-month RFS compared to other cutaneous types. Furthermore, the multivariate analysis confirmed that the acral type 
was an independent risk factor for poor RFS.24 These findings suggest that adjuvant anti-PD-1 therapy may be less 
effective for acral melanoma compared to other cutaneous types. Many studies have demonstrated that acral melanoma 
exhibits distinct biological features when compared to cutaneous melanoma.1,2,20 These differences may explain the 
lower effectiveness of conventional cutaneous melanoma therapies in treating acral melanoma. UV exposure plays 
a minor role in the development of acral melanoma, which demonstrates a lower TMB compared to melanomas 
originating from sun-exposed areas.6,35,36 A higher TMB is associated with a more favorable response to immunotherapy. 
Consequently, adjuvant anti-PD-1 therapy seems to be less effective in treating resected acral melanoma.37,38 

A retrospective analysis conducted in China suggested that prior treatment with PEG-IFN improved the median RFS 
of adjuvant pembrolizumab in resected advanced melanoma, including the cases of acral type.27 This implies that 
administering PEG-IFN before pembrolizumab could offer a more promising treatment option for patients with acral 
melanoma compared to pembrolizumab alone. Notably, PEG-IFN has a longer half-life in circulation than the parent 
drug, suggesting its potential in designing combination therapeutic strategies.10,39,40

The findings from the multicenter retrospective study in Japan underscore the potential efficacy of targeted 
therapy with dabrafenib plus trametinib in patients with BRAF-mutated advanced melanoma, including those with 
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acral melanoma. The observed 12-month RFS rate of 82.1% suggests a substantial benefit from this treatment 
approach, consistent with the COMBI-AD trial.17,28 Additionally, the remarkable 100% 12-month RFS among 
patients with acral melanoma harboring BRAF mutation highlights the importance of targeted therapy in improving 
outcomes for this specific subtype of melanoma. However, given the limited sample size of patients with acral 
melanoma in this study, prospective clinical trials specifically focusing on acral melanoma could provide more 
robust evidence regarding the efficacy of targeted therapy.

The studies included in this systematic review had limited reporting on safety outcomes. The randomized phase II trial 
demonstrated that the incidence of most toxicities in Chinese patients was higher compared to the Greek trial,12 despite dose 
reduction being performed. Although AEs were prevalent, the majority were Grade 1 or 2 and reversible. The most common 
Grade 3 or 4 AEs were leukopenia and hepatotoxicity.30 For adjuvant anti-PD-1 therapy, major subtypes of irAEs include 
endocrine disorders and liver dysfunctions in Asians, whereas Caucasians tend to experience respiratory and gastrointestinal 
disorders as predominant subtypes.25,41 A single-center retrospective study confirmed the safety of anti-PD-1 therapy, as only 
3 patients (6.8%) discontinued treatment due to drug-related AEs, and there were no related deaths.

This study has several limitations. Firstly, the systematic review included a small number of studies due to limited 
exploration in this field. Secondly, most of the included studies were rated as having poor or fair methodological quality, 
with 10 out of 11 being retrospective in nature, which inherently introduces biases and limitations in data collection and 
analysis. Thirdly, the absence of reported data on key outcomes such as RFS, DMFS, OS, or AEs in some studies limited 
the comprehensive analysis of these parameters due to missing information. Larger prospective studies or clinical trials 
comparing various adjuvant therapies head-to-head are warranted.

Conclusion
This systematic review comprehensively analyzed the efficacy and safety profile of adjuvant therapy in high-risk resected 
acral melanoma (Tables 1 and 2). The findings of this study suggest that high-dose IFN was commonly used as adjuvant 
therapy for acral melanoma, but serious AEs necessitated the exploration of alternative options. Adjuvant anti-PD-1 
therapy demonstrates an anti-tumor effect in acral melanoma, although its efficacy may not be as effective as in non-acral 
cutaneous melanoma. Further prospective studies with larger sample sizes are warranted to explore the optimal adjuvant 
therapeutic strategies for acral melanoma.

Data Sharing Statement
All inquiries can be directed to the corresponding authors.

Table 2 Comparison of Recurrence-Free Survival (RFS), Distant Metastasis- 
Free Survival (DMFS), and Overall Survival (OS) Across Adjuvant Regimens for 
Acral Melanoma

Adjuvant Regimen HR (95% CI) P value

Comparison RFS

PD-1 inhibitor vs Observation 0.69 (0.52–0.92) 0.013
PD-1 inhibitor vs IFN/Observation 0.64 (0.40–1.02) 0.05

PD-1 inhibitor vs High-dose IFN 1.20 (0.52–2.78) 0.63

PEG-IFN + pembrolizumab vs Pembrolizumab 0.54 (0.25–1.16) 0.11
Pembrolizumab vs High-dose IFN 1.22 (0.29–5.19) 0.79

Comparison DMFS
PD-1 inhibitor vs Observation 0.58 (0.38–0.89) 0.013

PD-1 inhibitor vs High-dose IFN 1.97 (0.74–5.21) 0.16

Comparison OS
PD-1 inhibitor vs Observation 0.59 (0.38–0.92) 0.020

Abbreviations: CI, confidence interval; DMFS, distant metastasis-free survival; HR, hazard ratio; 
IFN, interferon α-2b; PEG-IFN, pegylated interferon α-2b; RFS, recurrence-free survival; OS, overall 
survival.
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