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ABSTRACT
Since the first approval for immune checkpoint inhibitors 
(ICIs) for the treatment of cutaneous melanoma more than 
a decade ago, immunotherapy has completely transformed 
the treatment landscape of this chemotherapy-resistant 
disease. Combination regimens including ICIs directed 
against programmed cell death protein 1 (PD-1) with 
anti-cytotoxic T lymphocyte antigen-4 (CTLA-4) agents 
or, more recently, anti-lymphocyte-activation gene 3 
(LAG-3) agents, have gained regulatory approvals for 
the treatment of metastatic cutaneous melanoma, with 
long-term follow-up data suggesting the possibility of 
cure for some patients with advanced disease. In the 
resectable setting, adjuvant ICIs prolong recurrence-free 
survival, and neoadjuvant strategies are an active area of 
investigation. Other immunotherapy strategies, such as 
oncolytic virotherapy for injectable cutaneous melanoma 
and bispecific T-cell engager therapy for HLA-A*02:01 
genotype-positive uveal melanoma, are also available 
to patients. Despite the remarkable efficacy of these 
regimens for many patients with cutaneous melanoma, 
traditional immunotherapy biomarkers (ie, programmed 
death-ligand 1 expression, tumor mutational burden, 
T-cell infiltrate and/or microsatellite stability) have 
failed to reliably predict response. Furthermore, ICIs 
are associated with unique toxicity profiles, particularly 
for the highly active combination of anti-PD-1 plus 
anti-CTLA-4 agents. The Society for Immunotherapy of 
Cancer (SITC) convened a panel of experts to develop 
this clinical practice guideline on immunotherapy for the 
treatment of melanoma, including rare subtypes of the 
disease (eg, uveal, mucosal), with the goal of improving 
patient care by providing guidance to the oncology 
community. Drawing from published data and clinical 
experience, the Expert Panel developed evidence- and 
consensus-based recommendations for healthcare 
professionals using immunotherapy to treat melanoma, 
with topics including therapy selection in the advanced 
and perioperative settings, intratumoral immunotherapy, 
when to use immunotherapy for patients with BRAFV600-

mutated disease, management of patients with brain 
metastases, evaluation of treatment response, special 
patient populations, patient education, quality of life, and 
survivorship, among others.

INTRODUCTION
Immunotherapy has dramatically trans-
formed the management and prognosis 
of cutaneous melanoma. Prior to the first 
United States Food and Drug Administration 
(US FDA) approval for high-dose interleu-
kin-2 (HD IL-2) to treat metastatic melanoma 
in 1998, standard of care systemic treatment 
with chemotherapy offered only a short-term 
survival benefit to few patients with advanced 
disease,1 2 and many patients with resect-
able disease relapsed following surgery.3 
Although HD IL-2 offered a small minority 
of patients long-term survival,4 the toxicity 
and logistics associated with its administra-
tion limited availability to a few specialized 
centers. The advent of immune checkpoint 
inhibitors (ICIs), which can be administered 
in the outpatient setting, led to clinically 
significant improvements in overall survival 
(OS) for patients with advanced cutaneous 
melanoma.5

In the contemporary era, approved front-
line ICI regimens for melanoma include 
agents targeting programmed cell death 
protein 1 (PD-1) or its ligand (PD-L1) (ie, 
nivolumab, pembrolizumab, and atezoli-
zumab) as a backbone. Combination regi-
mens targeting additional checkpoints such 
as cytotoxic lymphocyte antigen-4 (CTLA-4, 
ie, ipilimumab) and lymphocyte activa-
tion gene-3 (LAG-3, ie, relatlimab) have 
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demonstrated superior progression-free survival (PFS) 
outcomes compared with ICI monotherapy.6 7 Although 
the potential impact of subsequent therapies cannot be 
ignored, long-term OS and PFS curves for metastatic 
cutaneous melanoma treated with immunotherapy often 
plateau at 3–4 years, raising the question of optimal 
duration of treatment and the very real possibility of 
cure.8 The application of immunotherapy to the high-
risk resectable disease setting has further improved 
recurrence-free survival (RFS) for patients with cuta-
neous melanoma. Thanks to these advances, courageous 
patients who have now survived advanced melanoma 
following treatment with immunotherapy can help the 
medical community tailor survivorship programs to opti-
mize life post treatment by addressing affective disorders 
such as anxiety and depression, financial turmoil, and 
the ongoing management of chronic immune-related 
adverse events (irAEs).

Despite tremendous progress, the incidence of mela-
noma is predicted to rise over the next 20 years to 510,000 
new cases and 96,000 deaths globally by the year 2040, 
representing a more than 50% increase.9 It is incumbent 
upon the entire medical community to deliver effective 
therapies safely to the patients most likely to benefit from 
treatment. Because immunotherapies act on the immune 
system as opposed to the tumor itself, patient selection, 
administration, response monitoring, and quality of life 
(QOL) support considerations are radically different 
compared to traditional modalities such as chemo-
therapy and targeted therapies. Patient populations 
warranting special consideration include those with rare 
non-cutaneous melanomas for whom response rates to 
ICIs are historically lower than for cutaneous disease, and 
patients with melanoma and altered immune systems who 
have been historically excluded from trials of immuno-
therapy. To assist the oncology community in navigating 
these and other challenging clinical questions, the Society 
for Immunotherapy of Cancer (SITC) convened a multi-
disciplinary panel of experts to develop an updated and 
expanded clinical practice guideline (CPG). This guide-
line represents an update to SITC’s 2018 CPG focusing 
on immunotherapy for the treatment of cutaneous mela-
noma, including new data on treatment sequencing, 
early-stage disease, rare melanoma subtypes, and other 
topics.

SITC’s CPGs are developed to assist providers in clin-
ical decision-making and do not mandate a particular 
course of treatment or medical care. The CPGs are not 
intended to supplant sound judgment by the treating 
physician with respect to particular patients or special 
clinical situations and cannot always account for indi-
vidual variations among patients. SITC considers adher-
ence to the guidance to be voluntary, with the ultimate 
determination for the selected course of action to be 
made by the physician in light of each patient’s indi-
vidual circumstances.

GUIDELINE DEVELOPMENT METHODS
This CPG was developed by the SITC Melanoma Immuno-
therapy Guideline Expert Panel, under the governance of 
the SITC Cancer Immunotherapy Guidelines Oversight 
Committee. The Institute of Medicine’s (IOM) Standards 
for Developing Trustworthy Clinical Practice Guidelines 
were used as a model for guideline development.

Expert Panel composition
The guideline development group was multidisciplinary 
and balanced. Members were selected based on their 
expertise and experience in the field, including medical 
oncology, nursing, and patient advocacy, as well as 
other specialties as needed to support recommendation 
development.

Conflict of interest management
Disclosures of all financial relationships that might result 
in actual, potential, or perceived conflicts of interest 
were individually reported prior to the onset of manu-
script development as well as at all key decision points 
during manuscript development. Those with significant 
financial connections that may compromise the ability to 
fairly weigh evidence (either actual or perceived) were 
not eligible to participate in guideline development. Any 
non-disqualifying conflicts of interests among members 
of the SITC Melanoma Immunotherapy Guideline Expert 
Panel were managed as outlined in SITC’s disclosure and 
conflict of interest resolution policies.

The financial support for the development of this 
guideline was provided solely by SITC. No commercial 
funding was received.

Recommendation development
Panel recommendations are based on literature evidence, 
where possible, and clinical experience, where appro-
priate. Literature searches in relevant databases were 
performed and publications were screened for inclusion 
in the evidence base for the guideline recommendations. 
Recommendations were developed based both on litera-
ture review and expert opinion presented during open 
communication and scientific debate. Subsequently, 
recommendations were refined through a modified 
Delphi process as described by the RAND/University 
of California, Los Angeles (UCLA) Appropriateness 
Method, Expert Panel consensus discussions, and review 
and editing of manuscript drafts.

Evidence rating
The level of evidence (LE) for a given consensus recom-
mendation is expressed in parentheses following the 
recommendation (eg, LE:1). Evidence supporting panel 
recommendations was graded according to the Oxford 
Centre for Evidence-Based Medicine (OCEBM) Levels of 
Evidence Working Group ‘The Oxford Levels of Evidence 
2’. A summary of the OCEBM grading scale may be found 
in box 1.
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External review
A draft of this CPG was made publicly available to provide 
an opportunity for stakeholders potentially affected by 
guidelines to review and comment on the content. All 
comments were evaluated by the Expert Panel and consid-
ered for inclusion into the final manuscript.

DIAGNOSTIC TESTS AND BIOMARKERS
Staging and initial workup
If an adequate biopsy of a suspicious skin lesion confirms 
a diagnosis of melanoma, then further histopathologic 
assessment of the lesion, including deep and peripheral 
margin status, ulceration, invasion of surrounding neuro-
vascular structures, microsatellitosis, mitotic rate, and 
Breslow thickness, is necessary. Once a patient’s disease 
has been fully staged with or without lymph node (LN) 
assessment and imaging, assessment for several stage-
specific biochemical markers should be considered, 
including BRAFV600 mutation testing for stage III and IV 
(and stage II in select cases) disease and lactate dehydro-
genase (LDH) for metastatic disease.

Immunotherapy-specific biomarkers
Cutaneous melanoma has been a paradigm of success for 
immunotherapy treatment, with stage IV disease demon-
strating an encouraging response to ICIs regardless of 
PD-L1 expression, tumor mutational burden (TMB), or 
microsatellite or mismatch repair status. As such, these 
assays are not routinely obtained for patients with mela-
noma, and their role in the management of melanoma 
has yet to be defined. Gene expression profiling (GEP) 
may be useful for predicting recurrence risk and has been 
prospectively validated for uveal melanoma.10 However, 
its use has not been validated in large studies nor has it 
been directly compared with risk prediction tools that use 
current standard pathologic and clinical data for cuta-
neous melanoma.11 Circulating tumor DNA (ctDNA) is 
another potentially predictive and prognostic biomarker 
being evaluated in studies of resectable cutaneous mela-
noma but is not currently validated for use outside of a 
clinical trial.

PD-L1 expression
The predictive and prognostic value of PD-L1 expression 
for melanoma has been conflicting. The primary outcome 
of objective response rate (ORR) with pembrolizumab 
treatment was higher for patients with higher PD-L1-
staining tumors (by the 22C3 antibody) in KEYNOTE-001 
(p<0.001), however, responses were noted in patients 
with PD-L1 negative (22C3 staining <10%) tumors as 
well. Survival outcomes (a secondary endpoint) were 
also improved for patients with higher PD-L1-expressing 
tumors (HR for PFS 0.76; 95% CI 0.71 to 0.82; p<0.001; 
HR for OS 0.76; 95% CI 0.69 to 0.83; p<0.001).12 On the 
other hand, the survival advantage with ipilimumab plus 
nivolumab or nivolumab monotherapy over ipilimumab 
monotherapy in CheckMate 067 was not predicted by 
PD-L1 expression alone.13 Furthermore, RFS did not differ 
significantly between the ipilimumab plus nivolumab 
and nivolumab arms, regardless of PD-L1 expression 
(HR 0.91; 95% CI 0.73 to 1.14 for PD-L1 <1%; HR 0.92; 
97.295% CI 0.77 to 1.09 for the intention-to-treat [ITT] 
population) in the adjuvant setting in CheckMate 915.14

Meta-analyses also report conflicting results on the 
predictive and prognostic value of PD-L1 expression in 
melanoma. For example, one meta-analysis of patients 
with melanoma found that positive PD-L1 expression was 
significantly associated with OS (HR 0.57; 95% CI 0.46 
to 0.70) in the metastatic melanoma subgroup only.15 
Another meta-analysis of 1,062 patients from 13 studies 
demonstrated no association between PD-L1 expression 
and either PFS (HR 0.82; 95% CI 0.43 to 1.54; p=0.535) 
or OS (HR 0.93; 95% CI 0.57 to 1.52; p=0.781), however, 
PD-L1 expression did correlate with an absence of LN 
metastases (OR 0.46; 95% CI 0.22 to 0.95; p=0.036).16 
At the time of guideline publication, PD-L1 expression 
should not be used to determine eligibility for ICIs, nor 
to predict response to ICIs in melanoma.

Tumor mutational burden
TMB is high in most cutaneous melanomas given the 
direct role of ultraviolet exposure in melanoma carcino-
genesis, with a median TMB of >10 mutations per mega-
base (mut/Mb).17 TMB correlates highly with neoantigen 
load (r=0.90) but is not associated with PD-L1 expression 
(r=0.049; p=0.6473) in melanoma.18 High TMB may be 
associated with response to ICIs independent of sex, 
age, BRAF mutation status, and treatment line.19 High 
numbers of non-synonymous single nucleotide variants 
do not predict response of melanoma to ICI mono-
therapy, however, having a tumor with a mutational load 
in the top tertile (compared with the bottom tertile) has 
been significantly associated with survival.20 A significant 
association between higher TMB and PFS was also noted 
in an exploratory, retrospective analysis of CheckMate 066 
and 067.21 As of February 2022, the FoundationOne CDx 
next generation sequencing (NGS) assay is an US FDA-
approved measurement of TMB, however, other Clinical 
Laboratory Improvement Amendments (CLIA)-certified 
assays are available. While high TMB has demonstrated 

Box 1  Summary of ‘The Oxford levels of evidence 2’ 
(adapted from the Oxford Centre for Evidence-Based 
Medicine levels of evidence working group)

Level 1
	⇒ Systematic review or meta-analysis.

Level 2
	⇒ Randomized trial or observational study with dramatic effect.

Level 3
	⇒ Non-randomized, controlled cohort, or follow-up study.

Level 4
	⇒ Case series, case–control, or historically controlled study.

Level 5
	⇒ Mechanism-based reasoning.
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an association with response to ICIs, TMB should not be 
used to guide clinical decision-making with ICIs in mela-
noma. For a discussion of desmoplastic melanoma, which 
is associated with a high mutational load, please refer to 
the ICI monotherapy section.

Microsatellite and mismatch repair status
Although microsatellite instability-high (MSI-H) tumors 
commonly have a high TMB, the converse is not true.22 
While most melanomas do have a high TMB, the frequency 
of MSI-H is much lower. In a small study, only 11% of 
56 primary cutaneous melanomas and 21% of 42 meta-
static melanomas were MSI-H.23 Mismatch repair protein 
deficiency (dMMR) has been reported in around 13% of 
cutaneous melanomas, with pathologically-relevant MMR 
deficiency rates of <1% for uveal melanoma.24 25 Mela-
noma was not represented in any of the five KEYNOTE 
studies leading to the US FDA’s tissue-agnostic approval 
for pembrolizumab monotherapy for all pretreated 
MSI-H/dMMR solid tumors, nor was it represented 
in the GARNET study leading to US FDA approval for 
dostarlimab monotherapy for all pretreated dMMR solid 
tumors. Although small, single-institution studies have 
demonstrated some association between MSI-H/dMMR 
and response to ICIs26 or survival,27 there are no large-
scale, prospective studies evaluating the predictive or 
prognostic value of microsatellite/mismatch repair status 
for patients with melanoma. Use of this biomarker to 
select for ICI therapy or predict response to immuno-
therapy in melanoma is not recommended.

Emerging immunotherapy biomarkers
Predictive biomarkers for ICIs
Despite the tremendous improvements in melanoma-
specific survival (MSS) in the past decade, more than one-
third of patients with advanced disease do not respond 
to checkpoint blockade.28 No validated predictive 
biomarkers to identify the patients who will benefit from 
ICIs were available for routine clinical use at the time of 
guideline publication. However, several biomarkers have 
demonstrated promising initial signals of utility, including 
GEP, ctDNA, granzyme-B positron emission tomography 
(PET) imaging, and analysis of the gut microbiome, 
underscoring the need for clinical trials so that these 
biomarkers can be prospectively assessed.

Variants in key genes involved in cell cycle regulation 
or DNA damage response may also perturb the tumor 
immune microenvironment toward infiltration of cyto-
toxic cells and inflammatory signaling. For example, 
mutations in CDKN2A and BRCA2—loci that are typically 
included in NGS panels—have been linked with response 
to ICIs in small studies.20 29 Transcriptional profiling may 
also provide insight into the immunologic status of a 
tumor. Multigene expression signatures are being devel-
oped based on RNA sequencing of tissue from responding 
versus non-responding melanomas,21 30 31 which may be 
useful to help predict response to ICIs if validated in 
large, prospective trials.

Multiple non-invasive strategies for tumor assessment 
and ICI response prediction were being evaluated at the 
time of guideline publication. Circulating or ‘cell-free’ 
mutant BRAF or NRAS DNA levels obtained from a blood 
draw may be useful as a surrogate marker for disease 
burden for risk-stratification of melanoma in the unre-
sectable/metastatic32 and adjuvant settings.33 Dynamic 
changes in the levels of ctDNA may also predict response 
to ICIs34 and differentiate pseudoprogression from true 
progression of disease.35 At the time of guideline publi-
cation, however, ctDNA measurement for response 
assessment was strictly investigational. Imaging-based 
biomarkers are another emerging non-invasive strategy 
to assess response to ICI therapy in real time. A PET 
granzyme B-specific imaging probe developed in murine 
models36 has been used to radiographically distinguish 
tumor microenvironments more or less conducive to ICI 
response37 and to visualize organs affected by irAEs.38 
The ongoing phase I NCT04169321 trial is prospectively 
evaluating granzyme B PET imaging to predict response 
to pembrolizumab in patients with advanced melanoma. 
Finally, the composition of the gut microbiome offers a 
rich and varied catalog of potential biomarkers. Differen-
tial enrichment for specific bacterial taxa in the gut have 
been linked to ICI response, resistance, and the develop-
ment of irAEs.39 40

Biomarkers to predict irAEs associated with ICIs
Severe (≥grade 3) irAEs occur in more than half of patients 
receiving ipilimumab plus nivolumab.28 Severe toxicity 
occurs (although at lower rates) with relatlimab plus 
nivolumab and single-agent anti-PD-1 therapy as well.41 42 
No validated biomarkers exist to predict the development 
of irAEs. As immunotherapy is increasingly used in the 
adjuvant setting for stage II and stage III disease, it will 
be critical to identify biomarkers for toxicity to poten-
tially inform risk-benefit discussions for therapy selection 
and for effective management of therapy-limiting toxici-
ties. Baseline somatic and germline GEP,43 44 circulating 
inflammatory markers,45 T-cell clonality,46 body mass 
index,47 and distinct gut microbiome profiles39 48 49 have 
all predicted the development of ICI-mediated irAEs in 
exploratory studies of patients with melanoma. Granzyme 
B-based PET imaging may also play a role in measuring or 
predicting irAEs in the future.

Panel recommendations
	► For all patients with stage III and stage IV melanoma, 

BRAF mutation status should be obtained (LE:2).
	► Patients with stage IIB/C melanoma have a high risk 

of recurrence, therefore BRAF mutation testing can 
be considered on a case-by-case basis so that treatment 
options are known at the time of recurrence.

	► For all patients with unresectable/metastatic mela-
noma, NGS is recommended if feasible.

	► Although PD-L1 tumor proportion score (TPS) and 
TMB are associated with ICI response in melanoma, 
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they should not be used for clinical decision-making 
at the time of manuscript publication.

	► MSI and MMR status should not be routinely obtained 
as a standalone test for patients with melanoma.

	► ctDNA is an exciting new tool to track antitumor 
response to ICIs and is being explored in research 
settings, however, this biomarker is not routinely used 
to guide clinical decision-making for patients with 
melanoma at the time of manuscript publication.

	► There are many biomarkers under investigation in 
melanoma (eg, interferon [IFN]γ gene expression 
signatures, granzyme B PET imaging, gut microbiome 
profiling) to predict response to ICIs, but none of 
those are clinically validated and were not routinely 
used to guide clinical decision-making at the time of 
manuscript publication.

	► Studies to identify biomarkers to predict risk of devel-
oping irAEs and to inform treatment of irAEs are 
ongoing, but none of these biomarkers were routinely 
used to guide clinical decision-making at the time of 
manuscript publication.

STAGE II CUTANEOUS MELANOMA
Recurrence assessment for stage II disease
While most melanoma cases are diagnosed as stage I, 
an estimated 10–20% may present at stage II.50 In accor-
dance with the 8th edition American Joint Committee 
on Cancer (AJCCv8) Tumor, Node, Metastasis (TNM) 
system, stage II melanoma includes tumors that are at 
least 1 mm in depth with ulceration or 2 mm or greater in 
depth and are without nodal or clinically apparent meta-
static disease.51 Stage II melanomas are further subcate-
gorized by their depth (>1–2 mm for T2, >2–4 mm for T3, 
and >4 mm for T4 disease) and the presence of ulceration 
(no ulceration for Ta disease versus ulceration present for 
Tb disease). While the AJCCv8 5-year MSS rates for stage 
IIA (T2b to T3a) disease are 94%, this rate falls to 87% 
for stage IIB (T3b to T4a) and 82% for stage IIC (T4b) 
disease.51 In comparison, the AJCCv8 5-year MSS rate for 
stage IIIA disease is 93%—better than the stage IIB and 
IIC subcategories. Although the AJCCv8 staging system is 
widely used, it has important limitations. Some analyses 
have revealed a higher recurrence rate for stage II disease 
than what might be extrapolated from AJCCv8 MSS 
rates.52 53 Furthermore, 10-year MSS rates reported for 
over 17,000 patients in the Central Malignant Melanoma 
Registry (CMMR) were worse for all stage I and II subcat-
egories compared with the AJCCv8 cohort (80.7–83.1% 
versus 88% for stage IIA, 72.0–79.9% versus 82% for stage 
IIB, 57.6–64.7% versus 75% for stage IIC).54 Regardless of 
thickness, stage I and II melanomas can recur following 
surgery.

Management of stage I/IIA disease
The standard of care for stage I or IIA resected mela-
noma remains close surveillance (figure 1). Because the 
majority (83%) of melanomas are diagnosed as stage I 
or IIA, most melanoma-related deaths also occur in this 

group by virtue of case volume.50 Given the 5-year AJCCv8 
MSS rates of 96–99% for stage I disease and 93–94% 
for stage IIA disease, adjuvant systemic treatment is not 
recommended.51 Research to identify biomarkers to 
select for patients with early-stage disease who may benefit 
from adjuvant therapy is ongoing (see the Ongoing trials 
section, below).

Management of stage IIB/IIC disease
KEYNOTE-716 was the first study to evaluate the efficacy 
of adjuvant immunotherapy selecting exclusively for 
sentinel lymph node (SLN) biopsy-negative, resected 
stage IIB and IIC melanoma.55 This study random-
ized 976 patients (64% stage IIB, 34.8% stage IIC) 1:1 
to receive adjuvant pembrolizumab versus adjuvant 
placebo and met the RFS endpoint showing benefit for 
the pembrolizumab arm. After a median follow-up of 
14.4 months, pembrolizumab significantly prolonged 
RFS compared to placebo (HR 0.65; 95% CI 0.46 to 
0.92; p=0.00658; median not reached for both arms). 
At the second interim analysis (median follow-up of 
20.9 months for both arms), 15% of patients who 
received pembrolizumab and 24% of patients who 
received placebo had a first recurrence or died (HR 
0.61; 95% CI 0.45 to 0.82), and the median RFS was still 
not reached in either group.56 It is important to note, 
however, that MSS was not reported in KEYNOTE-716, 
and the optimal strategy for achieving cure—adjuvant 
immune checkpoint blockade versus immune check-
point blockade at the time of relapse—has yet to be 
determined. While the rate of grade ≥3 treatment-
related adverse events (TRAEs) was higher for the 
pembrolizumab arm (16.1% vs 4.3% for placebo), 
there were no treatment-related deaths associated with 
adjuvant checkpoint inhibition. In December of 2021, 
the US FDA approved adjuvant pembrolizumab for 
the treatment of completely resected stage IIB and IIC 
melanoma. At the time of the third interim analysis 
(median follow-up 27.4 months), pembrolizumab had 
significantly improved distant metastasis-free survival 
(DMFS) versus placebo (HR 0.64; 95% CI 0.47 to 0.88; 
p=0.0029; median DMFS not reached in either arm), 
with the risk of recurrence remaining lower in the 
pembrolizumab arm as well (HR 0.64; 95% CI 0.50 to 
0.84).57

The phase III CheckMate 76K trial (NCT04099251) 
evaluating adjuvant nivolumab for resected, SLN-
negative, stage IIB and IIC melanoma, met its primary 
RFS endpoint. Although CheckMate 76K was not yet 
published at the time of guideline publication, at the 
first interim analysis presented at the 2022 Society for 
Melanoma Research Congress, adjuvant nivolumab 
reduced the risk of recurrence or death by 58% 
compared with placebo (HR 0.42, 95% CI 0.30 to 0.59, 
p<0.0001). The 12-month RFS rates for nivolumab and 
placebo, respectively, by stage were 93% versus 84% in 
stage IIB and 84% versus 72% in stage IIC. Although 
pembrolizumab and nivolumab are similar, these two 
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drugs had not been compared directly for the adju-
vant treatment of stage IIB and IIC melanoma, and at 
time of publication only pembrolizumab was US FDA 
approved for this indication.

See figure 1 for management options for stage IIB and 
IIC cutaneous melanoma in the adjuvant setting and 
table 1 for a complete list of trials supporting the US FDA 
approvals for adjuvant ICIs. Prior to KEYNOTE-716, adju-
vant IFNα-2b had historically been considered for some 

patients with stage II melanoma, but is no longer a treat-
ment option.52 58

Ongoing trials
Several studies of adjuvant treatment for stage II mela-
noma were ongoing at the time of publication. The 
phase III NivoMela trial (NCT04309409) is using a GEP 
selection assay to identify patients with stage II mela-
noma (including stage IIA disease) who have a high risk 

Figure 1  Adjuvant treatment of cutaneous melanoma. Algorithm for resected stage I through resected stage IV (with NED) 
cutaneous melanoma. *There are no head-to-head prospective data directly comparing initial adjuvant anti-PD-1 ICI therapy 
to targeted therapy for patients with BRAFV600-mutated melanoma, and there are no prospective data to support the use of 
adjuvant targeted therapy for resected stage IV BRAFV600-mutated melanoma. The toxicity profile of each of these approaches 
is different, and (potentially long-term) adverse events associated with each therapy should be weighed against absolute 
benefit. †Adjuvant systemic treatment should be considered for stage IIIA and strongly considered for stage IIIB and higher 
melanoma. ICI, immune checkpoint inhibitor; LDH, lactate dehydrogenase; LN, lymph node; NED, no evidence of disease; NGS, 
next generation sequencing; PD-1, programmed cell death protein 1; SLN, sentinel lymph node
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of relapse and then assigns these ‘high-risk’ patients to 
randomization to receive adjuvant PD-1 inhibition versus 
observation. Although not an immunotherapy study, 
the phase III COLUMBUS-AD trial (NCT05270044) is 
evaluating encorafenib plus binimetinib for BRAFV600-
mutated stage IIB/C melanoma. In the neoadjuvant 
setting, the phase II, NCT03757689 study is exploring the 
impact of a single dose of pembrolizumab administered 3 
weeks prior to resection on the rate of SLN positivity for 
patients with stage IIB and IIC melanoma. Clinical trial 
enrollment both prior to and following SLN assessment is 
imperative to inform pathological and clinical endpoints.

Panel recommendations
	► For patients with T1b and higher, clinically LN-nega-

tive melanoma, SLN mapping and biopsy should be 
discussed and offered, when feasible (LE:2).

	► For patients with resected stage IIB and IIC mela-
noma, a referral to medical oncology and surveil-
lance with cross-sectional imaging are recommended 
(LE:3).

	► For patients with resected stage IIB and IIC mela-
noma, adjuvant pembrolizumab (LE:2) or nivolumab 
(LE:2), surveillance alone, or clinical trial enrollment 
are all options. A discussion about the potential risks 
and benefits associated with adjuvant PD-1 inhibition 

is recommended as part of a shared decision-making 
process.

	► For patients with resected stage I and stage IIA mela-
noma, close surveillance with total skin examination 
and physical examination of peripheral LN basins 
should be continued. These patients may also be 
considered for clinical trials. Routine imaging for 
these patients in the absence of symptoms is not 
recommended.

STAGE III AND RESECTED STAGE IV CUTANEOUS MELANOMA
Recurrence assessment for stage III disease
Patients with stage III melanoma have LN involvement 
and/or in-transit metastases (ITMs) without distant meta-
static disease. The prognosis of stage III disease varies 
widely and while adjuvant therapy can incur significant 
morbidity and cost, undertreatment carries the risk for 
progression to stage IV disease and death. The subset of 
patients with AJCCv8 stage IIIA melanoma (T1a/b-T2a, 
N1/2a, M0) with a non-ulcerated primary (T1a or T2a) 
and a SLN containing <1 mm of tumor have been identi-
fied as having a lower risk for distant metastases, and a thor-
ough risk-benefit discussion of adjuvant (ICI or targeted) 
systemic therapy is required for these patients.51 59 None 
of the landmark trials leading to US FDA approvals for 
adjuvant ICI therapy for stage III and stage IV melanoma 

Table 1  Landmark trials leading to US FDA approvals of adjuvant ICIs for cutaneous melanoma.

Trial with US FDA 
approval date Key inclusion criteria Study arms Key outcomes

Treatment-related 
adverse events

EORTC 18071
(NCT00636168)62

October, 2015

Completely resected stage III 
melanoma with >1 mm of regional 
LN tumor involvement.

Adjuvant ipilimumab* for up 
to 3 years (n=475).
 

Adjuvant placebo for up to 
3 years (n=476).

Median RFS: 26.1 vs 17.1 months 
(HR 0.75; 95% CI 0.64 to 0.90; 
p=0.0013).
 

1-year RFS: 63.5% vs 56.1%.

Grade 3–4: 42% vs 
2.5%.
 

Grade 5: 1% vs 
0%.

CheckMate 238 
(NCT02388906)74

December, 2017

Stage IIIB, IIIC, or IV melanoma 
with complete regional 
lymphadenectomy or resection 
(including resection of distant 
metastases).

Adjuvant nivolumab† for up 
to 1 year (n=453).
 

Adjuvant ipilimumab* for up 
to 1 year (n=453).

Median RFS: NR for either arm 
(HR 0.65; 97.56% CI 0.51 to 0.83; 
p<0.001).
 

12-month RFS: 70.5% vs 60.8%.

Grade ≥3: 14.4% 
vs 45.9%.
 

Grade 5: 0% vs 
0.4%.

EORTC 1325/
KEYNOTE-054
(NCT02362594)63

February, 2019

Resected (including complete 
regional lymphadenectomy) stage 
IIIA (N1a with ≥1 micrometastasis 
measuring >1 mm), IIIB, or IIIC 
melanoma with no ITMs.

Adjuvant pembrolizumab‡ 
for up to 1 year (n=514).
 

Adjuvant placebo for up to 
1 year (n=505).

Median RFS: NR for either arm 
(HR 0.57; 98.4% CI 0.43 to 0.74; 
p<0.001).
 

12-month RFS: 75.4% vs 61.0%.

Grade ≥3: 14.7% 
vs 3.4%.
 

Grade 5: 0.2% vs 
0%.

KEYNOTE-716
(NCT03553836)55

December, 2021

Completely resected stage IIB or 
IIC melanoma.

Adjuvant pembrolizumab‡ 
for up to 1 year (n=487).
 

Adjuvant placebo for up to 
1 year (n=489).

Median RFS: NR for either arm 
(0.65; 95% CI 0.46 to 0.92; 
p=0.00658).
 

12-month RFS: 90.5% vs 83.1%.

Grade ≥3: 16.1% 
vs 4.3%.
 

Grade 5: 0% for 
both arms.

Information presented in this table is based on data available at the time of each corresponding US FDA approval. Experimental arm data are listed 
first.
*Ipilimumab was dosed at 10 mg/kg every 3 weeks for four doses and then every 12 weeks.
†Nivolumab was dosed at 3 mg/kg every 2 weeks.
‡Pembrolizumab was dosed at 200 mg every 3 weeks.
CI, confidence interval; EORTC, European Organisation for Research and Treatment of Cancer; HR, hazard ratio; ICI, immune checkpoint inhibitor; 
ITMs, in-transit metastases; LN, lymph node; NR, not reached; RFS, recurrence-free survival; US FDA, United States Food and Drug Administration.
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included stage IIIA disease with <1 mm of LN involvement. 
Furthermore, these trials defined disease stage by AJCCv7 
definitions, therefore T3 or T4 disease may have been 
designated as stage IIIA. All patients with SLN-positive 
disease, including those with stage IIIA melanoma who 
forgo adjuvant systemic treatment, require high intensity 
surveillance with regular physical examinations and serial 
CT or PET scans with or without nodal basin ultrasound.60 
It should be noted that stage IIIA disease in the AJCCv7 
included T1 to T4a disease,61 therefore studies designed 
to include stage IIIA disease prior to the switch to the 8th 
edition staging system in January, 2018 (European Organ-
isation for Research and Treatment of Cancer [EORTC] 
18071 and EORTC 1325/KEYNOTE-054) may have over-
estimated disease risk in this stage group. Furthermore, 
all patients with resected stage IIIA melanoma enrolled 
in these trials of adjuvant ICI therapy were required to 
undergo complete regional lymphadenectomy prior to 
receiving treatment.62 63

While SLN tumor involvement of <1 mm remained a 
good differentiator of survival for stage IIIA melanoma 
from the 7th to the 8th edition of AJCC, survival for stage 
IIIA patients remained heterogeneous overall.59 A recent 
prospective study identified patients with stage IIIA mela-
noma and a SLN metastatic tumor deposit of ≥0.3 mm 
as a relatively high-risk subgroup, with a 5-year disease-
specific survival rate of 80.3% (vs 94.1% for patients with 
SLN deposits <0.3 mm; HR 1.26; 1.11 to 1.44; p<0.0001).64 
Additionally, MSS rates for stage IIIA disease demon-
strated by CMMR and EORTC were lower compared with 
those estimated by the AJCCv8 (5-year MSS: 80% vs 93%; 
10-year MSS: 71% vs 88%, respectively).65 Lower MSS rates 
were demonstrated by CMMR versus AJCCv8 for some 
higher substages as well: 5-year MSS: 75% versus 83% and 
10-year MSS: 61% versus 77% for stage IIIB disease; 5-year 
MSS: 56% versus 69%; 10-year MSS: 45% versus 60% for 
stage IIIC disease; and 5-year MSS: 30% versus 32% and 
10-year MSS: 30% versus 24% for stage IIID disease.

Upon resection of stage III melanoma, it is incumbent 
upon the oncologist to provide education regarding the 
recurrence risk associated with specific disease substages 
(eg, IIIA, IIIB) as well as the potential risks (eg, irAEs) 
and RFS benefits of adjuvant systemic treatment. The 
decision for adjuvant treatment versus active surveillance 
should be made in collaboration with well-informed 
patients and caregivers. Although patient care decisions 
should always be made on a case-by-case basis, the 5-year 
and 10-year substage-specific MSS rates discussed in the 
preceding paragraph may help to inform these decisions. 
Cross-sectional and regional LN ultrasound surveillance 
should be obtained as directed by the National Compre-
hensive Cancer Network (NCCN) guidelines, which are 
supported by data from the MSLT-II and DeCOG-SLT 
studies.60 66 67 A retrospective analysis of 1,918 American 
and Australian patients with stage III melanoma demon-
strated a 15.8% cumulative incidence of central nervous 
system (CNS) metastases at 5 years,68 making a compelling 
argument for regular brain imaging, ideally with MRI, 

following resection of stage III disease. This Expert Panel 
recommends regular surveillance with brain imaging for 
resected stage IV melanoma as well.

Available agents and indications
Once the decision has been made to proceed with adju-
vant systemic treatment for stage III or resected stage 
IV melanoma, there are several immunotherapeutic 
options to consider. In 1995, the US FDA approved the 
use of high-dose IFNα-2b for the adjuvant treatment of 
melanoma based on results of ECOG 1684, a randomized 
controlled study of resected stages IIB, IIC, and III disease 
that demonstrated improved RFS (1.72 years with IFNα vs 
0.98 years with observation; p=0.0023) and OS (3.82 years 
with IFNα vs 2.78 years with observation; p=0.0237).69 
Adjuvant administration of the better-tolerated pegylated 
formulation of IFNα was approved by the US FDA in 2011 
based on the EORTC 18991 study of resected stage III 
melanoma, which again demonstrated a significant RFS 
benefit (4-year RFS rate with pegylated IFNα 45.6% vs 
observation 38.9%; p=0.01) but no OS benefit (4-year 
OS rate 56.8% with pegylated IFNα vs 55.7% with obser-
vation; p=0.78).70 71 However, at the time of guideline 
publication, ICIs had supplanted IFN therapy in the 
treatment of melanoma due to their superior survival 
outcomes, tolerability, favorable toxicity profiles, and ease 
of administration.

ICIs
In October 2015, adjuvant ipilimumab gained US FDA 
approval for completely resected stage III cutaneous 
melanoma with >1 mm of regional LN tumor involve-
ment based on the EORTC 18071 trial of patients with 
resected stage III disease randomized to receive adjuvant 
ipilimumab 10 mg/kg versus placebo.62 This was the first 
trial to demonstrate a survival benefit with adjuvant ICI 
therapy, with an RFS benefit (primary endpoint) demon-
strated after 2.74 years of follow-up (26.1 months vs 17.1 
months; p=0.0013) and an OS advantage demonstrated 
after 6.9 years of follow-up (OS not reached vs 7.8 years; 
p=0.0021).72 However, 52% of patients in the ipilimumab 
group discontinued treatment due to adverse events, 
including 5 (1%) treatment-related deaths. In the phase 
III E1609 study of patients with stage IIIB, IIIC, M1a, or 
M1b disease randomized to receive 3 mg/kg ipilimumab 
versus 10 mg/kg ipilimumab versus high dose IFNα, grade 
≥3 adverse events favored ipilimumab dosed at 3 mg/kg 
and improved OS was observed with ipilimumab 3 mg/kg 
vs high dose IFN-α.73

In December 2017, the US FDA approved nivolumab 
for the adjuvant treatment of patients with resected cuta-
neous melanoma and LN involvement based on results 
of the double-blind, phase III CheckMate 238 trial.74 In 
this study, 906 patients with stage IIIB, IIIC, and resected 
stage IV melanoma were randomized 1:1 to receive 
either nivolumab 3 mg/kg every 2 weeks for up to 1 year 
or ipilimumab 10 mg/kg every 3 weeks for four doses, 
followed by every 12 weeks for up to 1 year. At a minimum 
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follow-up of 18 months, the 12-month RFS rate (primary 
endpoint) was 70.5% for nivolumab versus 60.8% for 
ipilimumab (HR 0.65; 97.56% CI 0.51 to 0.83; p<0.001). 
Only 14.4% of patients receiving nivolumab experienced 
a grade ≥3 TRAE versus 45.9% of patients receiving ipili-
mumab (including two treatment-related deaths); 9.7% 
of the patients receiving nivolumab discontinued treat-
ment due to an adverse event versus 42.6% in the ipilim-
umab group. While RFS benefit persisted on subsequent 
analysis (4-year RFS rate 51.7% for nivolumab vs 41.2% 
for ipilimumab; HR 0.71; 95% CI 0.60 to 0.86; p=0.0003), 
the study was underpowered to determine a difference 
in the secondary OS endpoint and there were minimal 
numerical differences between the two groups (4-year OS 
rate 77.9% for nivolumab vs 76.6% for ipilimumab; HR 
0.87; 95% CI 0.66 to 1.14; p=0.31).75 However, there were 
a higher number of patients in the ipilimumab arm versus 
the nivolumab arm who received subsequent immu-
notherapy in the ITT population (34% vs 23%, respec-
tively). The superior RFS of nivolumab versus ipilimumab 
persisted across all stage, PD-L1 (<5% versus ≥5%), and 
BRAF subgroups.76

In February 2019, the US FDA approved pembroli-
zumab for the adjuvant treatment of resected melanoma 
with LN involvement based on results of the double-blind 
EORTC1325/KEYNOTE-054 trial, which randomized 
1,019 patients with stage IIIA (>1 mm LN metastasis), 
IIIB, or IIIC (without ITMs) disease 1:1 to receive either 
adjuvant pembrolizumab or placebo for 1 year.63 With a 
median follow-up of 15 months, the primary endpoint 
was met with a 1-year RFS rate in all randomized patients 
of 75.4% for pembrolizumab versus 61.0% for placebo 
(HR 0.57; 98.4% CI 0.43 to 0.74; p<0.001). The 3.5-year 
DMFS (a secondary endpoint) was also significantly 
higher for pembrolizumab versus placebo on subsequent 
analysis in both the ITT population (65.3% vs 49.4%; HR 
0.60; 95% CI 0.49 to 0.73; p<0.0001) and in the subgroup 
of patients with PD-L1-positive tumors (66.7% vs 51.6%; 
HR 0.61; 95% CI 0.49 to 0.76; p<0.0001).77 Grade ≥3 
TRAEs occurred in 14.7% of patients in the pembroli-
zumab group (including one death) and in 3.4% in the 
placebo group, while irAEs of any grade occurred in 
37.3% versus 9.0% of patients receiving pembrolizumab 
versus placebo, respectively.63 The phase III intergroup 
S1404 study also demonstrated a significant RFS benefit 
with adjuvant pembrolizumab versus a standard of care 
control arm (pooled ipilimumab or high-dose IFNα) with 
a HR of 0.740 (99.618% CI 0.571 to 0.958) but no signifi-
cant OS benefit, regardless of PD-L1 status.78

With superior RFS outcomes established for adjuvant 
anti-PD-1 ICIs for the treatment of advanced resected 
melanoma, CheckMate 915 evaluated the addition of 
CTLA-4 blockade for additional benefit. In this phase III 
trial, 1,844 patients with completely resected stage IIIB, 
IIIC, IIID, or IV melanoma were randomized to receive 
nivolumab 240 mg every 2 weeks plus ipilimumab 1 mg/kg 
every 6 weeks versus nivolumab 480 mg every 4 weeks for 
up to 1 year.79 Of note, patients with resected CNS lesions 

with or without adjuvant radiation therapy were permitted 
to enroll in this study. With a minimum follow-up of 24 
months, there was no significant difference in RFS rate for 
the overall ITT population (24-month RFS rate: 64.6% for 
ipilimumab plus nivolumab vs 63.2% for nivolumab; HR 
0.92; 97.295% CI 0.77 to 1.09; p=0.269) or in the PD-L1 <1% 
ITT population (24-month RFS rate: 53.6% for ipilimumab 
plus nivolumab vs 52.4% for nivolumab; HR 0.91; 95% CI 
0.73 to 1.14). The difference in DMFS rates in patients with 
stage III disease (an exploratory endpoint) was similarly 
non-significant between the two treatment groups. In the 
ipilimumab plus nivolumab arm, 33% of patients experi-
enced a grade 3 or 4 TRAE, 32% discontinued therapy due 
to a TRAE, and four patients experienced a fatal TRAE. 
Nivolumab monotherapy, as expected, was much better 
tolerated, with only 13% of patients experiencing a grade 3 
or 4 TRAE and only 10% of patients discontinuing therapy 
due to a TRAE. There were no treatment-related deaths 
reported in the nivolumab arm.

The phase II, double-blind IMMUNED study evalu-
ated the optimal adjuvant treatment regimen for patients 
with stage IV melanoma who had no evidence of disease 
(NED) after surgery or radiotherapy.80 In this study, 167 
patients (including 22 with a history of brain metastases) 
were randomized to receive adjuvant nivolumab (1 mg/kg 
every 3 weeks) plus ipilimumab (3 mg/kg every 3 weeks), 
nivolumab (3 mg/kg every 2 weeks), or placebo. With a 
median follow-up of 28.4 months (interquartile range 
[IQR] 17.7–36.8), the 1-year and 2-year RFS rates, respec-
tively, were 75% and 70% in the nivolumab plus ipilim-
umab arm, 52% and 42% in the nivolumab arm, and 32% 
and 14% in the placebo arm, with a significant benefit 
for the addition of ipilimumab to nivolumab on explor-
atory analysis (HR 0.40; 97.5% CI 0.20 to 0.79). With 49.2 
months (IQR 34.9–58.1) of follow-up, the median OS 
had not been reached for any of the three study arms of 
IMMUNED, but the HR for OS was significantly improved 
for ipilimumab plus nivolumab versus placebo (HR 0.41; 
95% CI 0.17 to 0.99; p=0.040).81 And while there was no 
OS benefit demonstrated for nivolumab versus placebo 
(HR 0.75; 0.36 to 1.56; p=0.44), most study participants 
in the placebo arm received subsequent anti-PD-1-based 
therapy, emphasizing once again that it is not known 
whether OS is improved with upfront adjuvant therapy 
or treatment at the time of recurrence. Grade 3 and 4 
TRAEs occurred in 71% of patients receiving ipilimumab 
plus nivolumab versus 27% of those receiving nivolumab, 
and three deaths due to adverse events were determined 
to be unrelated to study drug.

CheckMate 238, EORTC1325/KEYNOTE-054, Check-
Mate 915, and IMMUNED did not enroll patients with 
uveal melanoma. No significant difference in disease 
recurrence or death for nivolumab versus ipilimumab 
was observed in the 29 patients with mucosal mela-
noma enrolled in CheckMate 238 (HR 1.57; 95% CI 0.57 
to 4.33).74 The adjuvant treatment of rare melanoma 
subtypes is discussed further in the Patients with non-
cutaneous melanoma section.
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Patients with stage III melanoma and regional metastatic 
disease (ie, ITMs or satellite lesions) are at increased risk 
for distant disease recurrence82 83 and a multidisciplinary 
discussion should inform the treatment strategy (eg, 
regional or intratumoral therapy vs resection followed by 
systemic therapy) for this population. Available data have 
demonstrated a clinical benefit with anti-PD-1 therapy 
for patients with ITMs. Although both EORTC 18071 
(adjuvant ipilimumab) and EORTC1325/KEYNOTE-054 
(adjuvant pembrolizumab) excluded patients with 
ITMs,62 63 Southwest Oncology Group (SWOG) 1404 
(adjuvant pembrolizumab versus high dose interferon 
[HDI] or ipilimumab)78 and CheckMate 238 (adjuvant 
nivolumab vs ipilimumab)74 did include patients with 
ITMs. A post-hoc 4-year analysis of the 164 patients with 
ITMs in each treatment arm of CheckMate 238 demon-
strated a significant improvement in RFS with nivolumab 
versus ipilimumab in patients with synchronous nodal 
involvement and a trend toward favoring nivolumab for 
patients without nodal involvement.84

Selection of targeted therapy versus immunotherapy
The combination of dabrafenib and trametinib for the 
adjuvant treatment of resected melanoma with LN 
involvement and a BRAFV600E or V600K mutation is also 
US FDA-approved, based on COMBI-AD.85 Dabrafenib 
plus trametinib-associated serious adverse events were 
observed at a rate of 36% in COMBI-AD, most commonly 
fever, fatigue, and nausea, leading to permanent discon-
tinuation in 26%, dose reduction in 38%, and dose 
interruption in 66% of patients. At the 5-year data anal-
ysis cut-off, the median RFS (primary endpoint) was not 
reached in the dabrafenib plus trametinib group versus 
16.6 months for the placebo arm (HR 0.51; 95% CI 0.42 
to 0.61) and there were not enough events to analyze 
OS.86 Importantly, while trials of adjuvant nivolumab and 
pembrolizumab included (and demonstrated benefit for) 
resected BRAFV600-mutated melanoma, there have been 
no head-to-head studies of adjuvant BRAFi/MEKi versus 
ICIs for resected, BRAFV600-mutated melanoma. Selec-
tion of adjuvant therapy in this population should there-
fore involve shared decision-making between the patient 
and the provider incorporating a thorough discussion 
of the unique side effect profile of each drug regimen, 
patient comorbidities (eg, underlying autoimmune 
disease or receipt of organ transplant),87 the under-
lying biology of the cancer (eg, stage III versus stage IV 
disease), and the feasibility of drug delivery (eg, contin-
uous oral versus intermittent intravenous). This risk-
benefit discussion is particularly important for patients 
with relatively low-risk stage III disease for whom the risk 
of irAEs (including long-term sequelae) may be higher 
than the risk of distant disease recurrence.51 88

Emerging data for adjuvant therapy
Additional ongoing trials of adjuvant therapy for 
advanced melanoma are evaluating a variety of strate-
gies, including the addition of an adjuvant tumor lysate, 

particle-loaded, dendritic cell vaccine.89 In the phase IIb 
KEYNOTE-942/mRNA-4157-P201 trial (NCT03897881) 
of adjuvant pembrolizumab administered with or without 
the personalized mRNA-4157 vaccine following complete 
resection of stage III or stage IV melanoma, the primary 
endpoint of RFS was met (risk of recurrence or death 
reduced by 44% with the addition of vaccine [HR=0.56; 
95% CI, 0.31 to 1.08; one-sided p=0.0266]).90 Serious 
TRAEs occurred in 14.4% versus 10%, respectively, of 
patients who received the vaccine plus pembrolizumab 
versus pembrolizumab alone.

Emerging data for neoadjuvant therapy
Although not US FDA-approved at the time of guideline 
publication, neoadjuvant immunotherapy is an active area 
of investigation for high-risk (clinically evident) stage III/
IV resectable melanoma. Benefits of neoadjuvant immu-
notherapy may include abundant antigen availability in 
the in situ tumor at the time of treatment, increasing 
the rates of recurrence-free and distant metastases-free 
(and ultimately melanoma-specific) survival by early 
introduction of systemic therapy, identifying patients 
with a favorable treatment response who may be spared 
extensive surgery and/or adjuvant treatment, sparing 
patients with biologically aggressive disease who prog-
ress rapidly during neoadjuvant treatment from a futile 
surgery, and facilitating the identification of biomarkers 
of response (including pathologic response) that may 
inform adjuvant therapy selection.91 Combination relat-
limab and nivolumab is approved for the treatment of 
unresectable or metastatic melanoma, and trials of this 
combination in the perioperative setting are ongoing. 
In a study of 30 patients with clinical stage IIIB–IV(M1a) 
resectable melanoma, neoadjuvant nivolumab plus relat-
limab continued into the adjuvant setting resulted in a 
57% pCR rate (the study’s primary endpoint) and a 70% 
overall pathologic response rate, with a 2-year RFS rate 
of 92% for patients with any pathologic response (vs 
55% for patients no pathologic response; p = 0.005).92 93 
The phase II OpACIN-neo trial of patients with macro-
scopic stage III melanoma evaluated rates of high-grade 
toxicity and pathologic response for patients receiving 
one of three neoadjuvant immunotherapy regimens: two 
cycles of ipilimumab 3 mg/kg plus nivolumab 1 mg/kg, 
two cycles of ipilimumab 1 mg/kg plus nivolumab 3 mg/
kg, or two cycles of ipilimumab 3 mg/kg followed by 
two cycles of nivolumab 3 mg/kg.94 Compared with the 
standard dosing of ipilimumab 3 mg/kg plus nivolumab 
1 mg/kg, the ‘flipped dose’ neoadjuvant regimen of ipili-
mumab 1 mg/kg plus nivolumab 3 mg/kg resulted in a 
lower rate of grade ≥3 irAEs (20% vs 40%) while main-
taining a similar radiographic (60% vs 60%) and patho-
logic response rate (77% [57% pCR] vs 80% [43% pCR]). 
Patients with stage III melanoma in the PRADO extension 
of OpACIN-neo then underwent therapeutic LN dissec-
tion (TLND) or no TLND, adjuvant systemic treatment 
or no adjuvant systemic treatment, with or without radio-
therapy, based on the index LN pathologic response to 
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at least one dose of neoadjuvant nivolumab 3 mg/kg plus 
ipilimumab 1 mg/kg (the optimal regimen identified in 
OpACIN-neo).95 Patients who had an index LN major 
pathologic response (MPR, ≤10% viable tumor) to the 
combination (n=60) proceeded without TLND, achieving 
a 2-year RFS rate of 93.3% and a DMFS rate of 100%.96 
These and other phase II studies (including the study 
of neoadjuvant continued into adjuvant relatlimab plus 
nivolumab) have demonstrated high pCR rates following 
neoadjuvant immunotherapy combinations and a correla-
tion between pathologic response and RFS.92 94 97 Inter-
estingly, a pooled analysis of patients with stage IIIB and 
IIIC melanoma demonstrated improved 2-year RFS rates 
for patients who received neoadjuvant immunotherapy 
versus neoadjuvant targeted therapy.98

The randomized phase II SWOG S1801 study measured 
event-free survival (EFS), with the following protocol-
defined events: documented progression that renders 
the patient unable to receive planned protocol surgery, 
failure to begin adjuvant therapy within 84 days of 
surgery, relapse after surgery, or death due to any cause.99 
A total of 313 patients with resectable stage IIIB through 
IV melanoma were randomized 1:1 to receive three 
doses of neoadjuvant pembrolizumab continued into 
the adjuvant setting versus upfront surgery and adju-
vant pembrolizumab.100 In a landmark analysis after a 
median follow-up of 14.7 months, EFS was significantly 
improved for the neoadjuvant-adjuvant versus adjuvant 
only arm (p=0.004). Similar rates of resection and similar 
rates of pembrolizumab-related vs surgery-related adverse 
events were observed in both arms. Several other phase 
II and phase III trials evaluating the efficacy and safety 
of neoadjuvant immunotherapy for resectable melanoma 
were ongoing at the time of guideline publication (eg, 
NCT04207086 [Neo PeLe], NCT04949113 [NADINA]).

Patients with high-risk stage III/IV melanoma should 
be enrolled in clinical trials of neoadjuvant immuno-
therapy whenever possible. Consideration for neoadju-
vant therapy requires a multidisciplinary assessment at 
the time of patient presentation, with surgical oncology 
engagement to determine the feasibility and utility of 
resection. Neoadjuvant ICIs are associated with a risk of 
toxicity or disease progression that may preclude or delay 
resection as was seen in some patients in OpACIN-neo.101 
For example, although therapeutic lymphadenectomy 
following neoadjuvant therapy may be predicted to be 
more technically challenging, surgery following neoad-
juvant treatment was ultimately more often perceived 
as easier compared with the surgeon’s baseline impres-
sion in a substudy of NeoACTIVATE (NCT03554083).102 
It is also critical to standardize pathologic assessment 
of disease response using a predefined International 
Neoadjuvant Melanoma Consortium (INMC)-endorsed 
research pathology methodology designed to assess LN 
tumor burden following neoadjuvant treatment103 as well 
as uniform surgical oncologic assessment of the difficulty 
and morbidity of surgery91 102 post-neoadjuvant therapy. 
Without standardized pathological and surgical measures, 

it will be difficult to determine the true benefit of neoad-
juvant therapy for high risk, resectable melanoma.

Panel recommendations
	► For patients with resected stage IIIA melanoma, 

adjuvant systemic therapy with either an anti-PD-1 
ICI (LE:2) or BRAF-targeted therapy (for patients 
with BRAFV600-mutated disease) (LE:2) should be 
considered. For patients with resected stage IIIB and 
above melanoma without contraindications, adjuvant 
systemic therapy with either an anti-PD-1 ICI (LE:2) 
or BRAF-targeted therapy (LE:2) should be strongly 
considered. A discussion about the potential risks 
and benefits associated with adjuvant therapy versus 
active surveillance is recommended as part of a shared 
decision-making process.

	► For patients with resected stage III BRAFV600-
mutated melanoma, while both treatments have 
shown a similar RFS benefit, there are no head-to-
head prospective data directly comparing initial 
adjuvant anti-PD-1 ICI therapy to targeted therapy. 
The toxicity profile of each of these approaches is 
different, therefore consideration of potential long-
term/permanent adverse events associated with each 
of these approaches should be weighed against the 
absolute benefit.

	► For patients with resected stage IV BRAFV600-mutated 
melanoma, ICIs have shown an RFS benefit in the 
adjuvant setting and both ICIs and targeted therapy 
have shown an OS benefit in the metastatic setting. 
Although adjuvant targeted therapy for patients with 
completely resected stage IV BRAFV600-mutated 
disease may also be considered (LE:5), data for this 
approach are lacking. The toxicity profile of adju-
vant ICI versus adjuvant targeted therapy is different, 
therefore consideration of potential long-term/
permanent adverse events associated with each of 
these approaches should be weighed against the abso-
lute benefit.

	► For patients with resected stage III/IV melanoma, ipil-
imumab 10 mg/kg or high-dose IFN therapy should 
no longer be used as adjuvant treatment.

	► For patients with resectable stage IIIB to IV (without 
brain metastases) melanoma, while there were no 
approved neoadjuvant therapies at the time of manu-
script publication, neoadjuvant pembrolizumab 
continued into the adjuvant setting demonstrated 
improved EFS compared with adjuvant therapy alone 
in a randomized, phase II trial (LE:2). Neoadjuvant 
approaches may be considered after multidiscipli-
nary discussion for patients with high-risk stage III 
and resectable stage IV melanoma. Consideration for 
clinical trial enrollment is still preferred for eligible 
patients with high-risk stage III disease.

	► For patients with resectable clinically or radiograph-
ically detectable stage III disease, standard of care 
treatment includes TLND (LE:2). There were no 
positive clinical trial data to support de-escalating the 
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extent of operation, regardless of receipt of neoadju-
vant or adjuvant systemic therapy, at the time of manu-
script publication.

STAGE IV CUTANEOUS MELANOMA
Prior to the advent of ICIs for the treatment of melanoma 
in 2011, the 5-year survival rate for patients with meta-
static disease was <10%, with a median survival from time 
of stage IV diagnosis of only 6 to 7.5 months.104 Immuno-
therapy and targeted therapy have dramatically improved 
long-term survival outcomes for patients with stage IV 
disease, with a median OS of up to 72.1 months with ipili-
mumab plus nivolumab reported in CheckMate 067.6

Initial assessment
In 2018, AJCCv8 further subdivided stage IV melanoma 
according to metastatic sites and serum LDH level in 
order to more accurately inform prognosis. The presence 
of brain metastases (AJCCv8 M1d) confers a particularly 
poor prognosis and unique treatment challenges. There-
fore, in addition to whole body imaging (with either CT 
chest/abdomen/pelvis or PET) and serum LDH, brain 
imaging should also be included in the initial staging 
work up of metastatic melanoma.

Available agents and indications for treatment-naïve disease
Historical use of HD IL-2
HD IL-2 was the first treatment to provide a life-saving, 
durable response for a small subset of patients with 
metastatic melanoma, however, the ORRs were low at 
only 16%.4 While responses were durable, with 44% of 
responders surviving beyond 5 years, treatment with HD 
IL-2 was also associated with a host of life-threatening 
TRAEs, including hypotension, cardiac arrhythmias, 
oliguria, volume overload, and bacterial sepsis. The inci-
dence of treatment-related mortality with HD IL-2 is 2%. 
At the time of guideline publication, as ICIs were widely 
available and have demonstrated efficacy with tolerable 
safety, HD IL-2 should not be used in the frontline setting, 
and numerous alternative options should be considered 
first. See figure 2 for an algorithm for the first line treat-
ment of unresectable and metastatic melanoma.

ICI monotherapy
Although no longer recommended as frontline mono-
therapy, the CTLA-4 inhibitor ipilimumab was the first 
ICI approved by the US FDA in 2011 (see table 2 for a 
summary of registrational trial data for ICIs in mela-
noma) based on a phase III study of ipilimumab with 
or without a glycoprotein peptide vaccine.5 In this study 
of subsequent-line therapy for patients with advanced 
melanoma, the median OS for ipilimumab alone was 
10.1 months and significantly improved compared with 
the vaccine arm (HR compared with vaccine alone 0.66; 
p=0.003). Another phase III study evaluating first-line 
therapy for patients with advanced melanoma demon-
strated a significantly longer 3-year OS rate with ipilim-
umab plus dacarbazine (20.8%) versus dacarbazine alone 
(12.2%; HR 0.72; p<0.001).105 Subsequent studies have 

demonstrated superior efficacy and improved safety with 
pembrolizumab and nivolumab compared with ipilim-
umab, and PD-1 inhibitors with or without anti-CTLA-4 
therapy have replaced ipilimumab monotherapy in the 
frontline standard of care setting.

In 2015, the US FDA approved pembrolizumab mono-
therapy for the treatment of advanced melanoma based 
on KEYNOTE-006.106 In this phase III open-label study, 834 
patients with advanced melanoma were randomized 1:1:1 to 
receive pembrolizumab 10 mg/kg every 2 weeks, pembroli-
zumab 10 mg/kg every 3 weeks, or four doses of ipilimumab 
(3 mg/kg) every 3 weeks. The 6-month PFS rates were similar 
for the two pembrolizumab groups (47.3% and 46.4% for 
every 2 and 3 weeks, respectively) and significantly higher 
compared with the ipilimumab group (26.5%) with a HR 
for disease progression of 0.58 (p<0.001) for both pembroli-
zumab groups versus ipilimumab. Estimated 12-month OS 
rates were 74.1% for pembrolizumab every 2 weeks (HR 
vs ipilimumab 0.63; 95% CI 0.47 to 0.83; p<0.0005), 68.4% 
for pembrolizumab every 3 weeks (HR vs ipilimumab 0.69; 
95% CI 0.52 to 0.90; p=0.0036), and 58.2% for ipilimumab. 
The independent data and safety monitoring committee 
recommended stopping the study early to allow for patients 
in the ipilimumab group to be offered treatment with 
pembrolizumab. Furthermore, grade ≥3 TRAEs (a secondary 
endpoint) were lower in the pembrolizumab groups (13.3% 
for every 2 weeks and 10.1% for every 3 weeks) than in the 
ipilimumab group (19.9%). Patients remained on treat-
ment with pembrolizumab for a median of 6.0 months (IQR 
2.8–20.3) and ipilimumab for a median of 2.1 months (IQR 
1.4–2.1) with 19% of patients in the pembrolizumab groups 
completing 2 years of treatment.107 At a median follow-up 
of 57.7 months (IQR 56.7–59.2), the median OS was 32.7 
months for the combined pembrolizumab groups and 15.9 
months for the ipilimumab group (HR 0.73; 95% CI 0.61 to 
0.88; p=0.00049); median PFS also favored the pembroli-
zumab groups (8.4 months vs 3.4 months; HR 0.57; 95% CI 
0.48 to 0.67; p<0.0001).

In 2015, nivolumab monotherapy gained US FDA approval 
for the first-line treatment of BRAF wild-type, advanced 
melanoma based on CheckMate 066.108 In this phase III, 
double-blind study, 418 treatment-naive patients with BRAF 
wild-type, metastatic melanoma were randomized to receive 
either nivolumab or dacarbazine. One-year OS rates (72.9% 
vs 42.1%; HR for death 0.42; 99.79% CI 0.25 to 0.73; p<0.001) 
and median PFS (5.1 months vs 2.2 months; HR for death 
or progression of disease 0.43; 95% CI 0.34 to 0.56; p<0.001) 
both significantly favored nivolumab versus dacarbazine, 
respectively, and held across multiple prespecified subgroups 
(including PD-L1 expression). The ORR was 40.0% for 
nivolumab versus 13.9% for dacarbazine (OR 4.06; p=0.001), 
with a 7.6% complete response (CR) rate for nivolumab 
versus 1.0% for dacarbazine. Although both drugs were 
associated with a high incidence of TRAEs of any grade 
(74.3% for nivolumab and 75.6% for dacarbazine), only 
11.7% of patients experienced a grade 3 or 4 adverse event 
with nivolumab versus 17.6% of patients in the dacarbazine 
arm. With a median follow-up of 32.0 months for nivolumab 
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and 17.6 months for dacarbazine, the 5-year OS rates were 
39% and 17%, respectively.109 Among 75 nivolumab-treated 
patients alive and evaluable at the 5-year analysis, 83% had 
not received subsequent therapy; 23% were still on study 
treatment, and 60% were treatment-free.

Of note, desmoplastic melanoma, which is characterized 
by a dense fibrous collagen matrix, is associated with a high 
mutational load secondary to ultraviolet exposure and is 
particularly susceptible to anti-PD-(L)1 monotherapy. In one 
study of 60 patients with advanced desmoplastic melanoma 
who received an anti-PD-1 ICI, an objective response rate of 
70% (95% CI 57% to 81%) and a complete response rate of 

32% was observed, as well as a higher percentage of PD-L1-
positive cells in the tumor parenchyma of desmoplastic 
versus non-desmoplastic melanomas.110 Furthermore, a 
prospective study of 27 patients with resectable desmoplastic 
melanoma who received neoadjuvant pembrolizumab and 
underwent a wide resection had a pathologic CR (pCR) 
rate of 56% (95% CI 35% to 75%) and none of the patients 
became inoperable.111

ICI combinations
Compared with ICI monotherapy, combination immune 
checkpoint blockade increases ORR and duration of response 

Figure 2  First-line treatment algorithm for unresectable or metastatic cutaneous melanoma. *While the presence of a BRAF 
mutation is not necessarily a poor prognostic indicator of OS in the context of contemporary BRAF/MEK inhibition, the presence 
of this mutation does predict a lower response rate to single-agent anti-PD-1. BRAFi, BRAF inhibitor; CNS, central nervous 
system; ICI, immune checkpoint inhibitor; LDH, lactate dehydrogenase; MEKi, MEK inhibitor; NED, no evidence of disease; 
NGS, next generation sequencing
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Table 2  Landmark trials leading to US FDA approvals of ICIs for the treatment of unresectable/advanced/metastatic 
cutaneous melanoma.

Trial and US FDA 
approval date Key inclusion criteria Study arms* Key outcomes

Treatment-
related adverse 
events

(NCT00094653)5

March, 2011
 

Note: first-line 
ipilimumab 
monotherapy is no 
longer considered 
standard of care in 
this setting

HLA-A*0201–positive 
with unresectable stage 
III or IV melanoma 
progressed on a prior 
regimen for metastatic 
disease containing 
one or more of the 
following: dacarbazine, 
temozolomide, 
fotemustine, 
carboplatin, or IL-2

Ipilimumab (n=137)†
 

gp100 vaccine (n=136)

ORR: 10.9% vs 1.5% (p=0.001); CR 1.5% 
vs 0%; DCR 28.5% vs 11.0%
 

PFS: median 2.86 vs 2.76 months (HR 0.64; 
p<0.001)
 

OS: median 10.1 vs 6.4 months (HR 0.66; 
p=0.003); 12-month 45.6% vs 25.3%

Grade 3–4 irAE: 
14.5% vs 3.0%
 

Grade 5: 3.1% vs 
1.5%

KEYNOTE-002
(NCT01704287)106

September, 2014

Progressive disease 
within 24 weeks after ≥2 
ipilimumab doses and, 
if BRAFV600 mutated, 
previous treatment with 
a BRAF or MEK inhibitor 
or both

Pembrolizumab 2 mg/
kg (n=180)
 

Pembrolizumab 10 mg/
kg (n=181)
 

ICC with paclitaxel 
plus carboplatin, 
paclitaxel, carboplatin, 
dacarbazine, or 
temozolomide (n=179)

ORR: 21% vs 25% vs 4%
 

Median PFS: 2.9 (HR vs ICC 0.57; 95% CI 
0.45 to 0.73, p<0.0001) vs 2.9 (HR vs ICC 
0.50; 95% CI 0.39 to 0.64, p<0.0001) vs 2.7 
months
 

Median DOR: 3.7 vs 5.4 vs 2.6 months

Grade 3–4: 11% 
vs 14% vs 26%
 

Grade 5: 0% for 
all arms

CheckMate 069
(NCT01927419)115

October, 2015‡

Advanced melanoma 
with no prior systemic 
therapy for unresectable 
or metastatic disease

Ipilimumab plus 
nivolumab (n=72 
patients with BRAF 
wild-type disease)§¶
 

Ipilimumab (n=37 
patients with BRAF 
wild-type disease) §

ORR: 59.7% vs 10.8% (p<0.0001); CR 
16.7% vs 0%; DCR 73.6% vs 43.2%
 

PFS: median 8.9 vs 4.7 months (HR 0.40, 
95% CI 0.22 to 0.71; p=0.0012)

Grade 3–4 (for 
BRAF WT and 
MT): 51.1% vs 
19.6%

CheckMate 066
(NCT01721772)108

November, 2015

Unresectable, previously 
untreated stage III or 
IV BRAF wild-type 
melanoma

Nivolumab (n=210)
 

Dacarbazine (n=208)

ORR: 40.0% vs 13.9% (p<0.001); CR 7.6% 
vs 1.0%; DCR 56.7% vs 36.1%
 

PFS: median 5.1 vs 2.2 months (HR 0.43; 
95% CI 0.34 to 0.56; p<0.001)
 

OS: median NR vs 10.8 months (HR 0.42; 
99.79% CI 0.25 to 0.73, p<0.001); 1-year 
72.9% vs 42.1%

Grade 3–4: 11.7% 
vs 17.6%
 

Grade 5: 0% for 
both arms

KEYNOTE-006
(NCT01866319)137

December, 2015

Unresectable stage III 
or IV melanoma and no 
more than one previous 
systemic therapy for 
advanced disease

Pembrolizumab**
(n=277)
 

Ipilimumab
(n=278)

ORR: 32.9% vs 11.9% (p<0.001); CR 6.1% 
vs 1.4%
 

PFS: median 4.1 mo vs 2.8 months (HR 
0.58; 95% CI 0.47 to 0.72; p<0.001)
 

OS: median NR in any arm (HR 0.69; 
95% CI 0.52 to 0.90; p=0.0036);
12-month 68.4% vs 58.2%

Grade ≥3: 10.1% 
vs 19.9%
 

Grade 5: 0% vs 
0.4%

Continued
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(DOR)6 112 either by maximizing the chance of response to 
either drug independently113 or through true synergy.114 In 
2015 the US FDA granted accelerated approval to the combi-
nation of nivolumab plus ipilimumab for treatment-naïve, 
advanced BRAF wild-type melanoma, and in 2016 this indi-
cation was expanded to include BRAFV600-mutated mela-
noma. The accelerated approval for BRAF wild-type disease 
was based on CheckMate 069, a double-blind phase II study 
in which treatment-naïve patients with advanced melanoma 

were randomized 2:1 to receive ipilimumab 3 mg/kg plus 
nivolumab 1 mg/kg (combination group) versus ipilimumab 
3 mg/kg plus placebo (ipilimumab group).115 The ORR for 
BRAF wild-type tumors was 60% (including 16.7% CRs) in 
the combination group versus 11% (and no CRs) in the ipili-
mumab group (p<0.0001), with a median PFS of 8.9 months 
for the combination versus 4.7 months for ipilimumab (HR 
0.40; 95% CI 0.22 to 0.71; p=0.0012). In the double-blind 
phase III CheckMate 067 study, 945 treatment-naïve patients 

Trial and US FDA 
approval date Key inclusion criteria Study arms* Key outcomes

Treatment-
related adverse 
events

CheckMate 067
(NCT01844505)116

January, 2016

Stage III (unresectable) 
or stage IV melanoma 
and no prior systemic 
treatment for advanced 
disease

Ipilimumab plus 
nivolumab (n=313) ¶
 

Ipilimumab (n=311)
 

Nivolumab (n=313)

ORR: 57.6% (ipi/nivo) vs 19.0% (ipi) vs 
43.7% (nivo); CR 11.5% (ipi/nivo) vs 2.2% 
(ipi) vs 8.9% (nivo)
 

PFS: median 11.5 (ipi/nivo; HR vs ipi 0.42 
[99.5% CI 0.31 to 0.57; p<0.001]) vs 6.9 
(nivo; HR vs ipi 0.57 [99.5% CI 0.43 to 0.76; 
p<0.001]) vs 2.9 months (ipi)

Grade 3–4: 55% 
(ipi/nivo) vs 
27.3% (ipi) vs 
16.3% (nivo)
 

Grade 5: 0% (ipi/
nivo) vs 0.3% (ipi) 
vs 0.3% (nivo)

IMspire150
(NCT02908672)122

July, 2020

Unresectable stage IIIC–
IV, BRAFV600-mutated 
melanoma

Atezolizumab plus 
vemurafenib plus 
cobimetinib (n=256)
 

Vemurafenib plus 
cobimetinib (n=258)

ORR: 66.3% vs 65%; CR 15.7% vs 17.1%
 

Median DOR: 21.0 vs 12.6 months
 

PFS: median 15.1 vs 10.6 months (HR 0.78; 
95% CI 0.63 to 0.97, log-rank p=0.025)
 

OS: HR 0.85; 95% CI 0.64 to 1.11; log-rank 
p=0.23

Grade 3–4: 79% 
vs 73%
 

Grade 5: 0.8% vs 
0.4%

RELATIVITY-047
(NCT03470922)42

March, 2022

Previously untreated 
advanced melanoma

Nivolumab plus 
relatlimab (n=355)
 

Nivolumab (n=359)

PFS: 10.1 vs 4.6 months (HR 0.75, 95% CI 
0.6 to 0.9; p=0.0055); 12-month 47.7% vs 
36%
 

OS: median NR vs 34.1 months (HR 0.80; 
95% CI 0.64 to 1.01)

Grade 3–4: 18.9% 
vs 9.7%
 

Grade 5: 0.8% vs 
0.6%

Information presented in this table is based on investigator reviewed data available at the time of each corresponding US FDA approval. 
Experimental arm data are listed first and in the order in which they appear in the study arms column.
*Therapy-matched placebos are not reported here. With the exception of KEYNOTE-002, patients enrolled in the above trials had not 
received prior treatment with ICIs.
†gp100 is an HLA-A*0201-restricted melanoma-associated peptide vaccine. gp100 and ipilimumab (dosed at 3 mg/kg) were 
administered every 3 weeks for up to four (induction) treatments, with re-induction available to eligible patients. Data from a third trial 
arm, ipilimumab plus gp100, are not reported here as there was no OS difference between the two ipilimumab-containing arms (HR 1.04; 
p=0.76).
‡Note: this US FDA approval was for BRAF wild-type disease only and was subsequently approved for BRAF-unselected advanced 
disease in 2016 based on the results of CheckMate 067.
§Patients with BRAFV600-mutated disease were included in this study but are not reported here due to small sample size.
¶Ipilimumab was dosed at 3 mg/kg combined with nivolumab 1 mg/kg every 3 weeks for four doses, followed by nivolumab 3 mg/kg 
every 2 weeks.
**Pembrolizumab was administered at a dose of 10 mg/kg every 3 weeks. Data from a third trial arm, pembrolizumab 10 mg/kg 
administered every 2 weeks, are not reported here.
CI, confidence interval; CR, complete response; DCR, disease control rate (complete and partial responses plus stable disease); DOR, 
duration of response; HR, hazard ratio; ICC, investigator’s choice chemotherapy; ICI, immune checkpoint inhibitor; IL, interleukin; 
ipi, ipilimumab; irAE, immune-related adverse event; MT, mutated; nivo, nivolumab; NR, not reached; ORR, objective response 
rate (complete plus partial response); OS, overall survival; PFS, progression-free survival; US FDA, United States Food and Drug 
Administration; WT, wildtype.

Table 2  Continued
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with advanced melanoma were randomized 1:1:1 to receive 
nivolumab plus ipilimumab versus either nivolumab or ipili-
mumab alone.116 The median PFS (a primary endpoint) 
was significantly longer for nivolumab compared with ipili-
mumab (6.9 vs 2.9 months) with a HR of 0.57 (99.5% CI 
0.43 to 0.76; p<0.001); median PFS was also significantly 
longer for the combination arm compared with ipilim-
umab monotherapy (11.5 months vs 2.9 months; HR 0.42; 
99.5% CI 0.31 to 0.57; p<0.001). Of note, CheckMate 067 
was not designed for formal statistical comparison between 
the nivolumab and ipilimumab plus nivolumab arms. A suffi-
cient number of patients with BRAFV600-mutated disease 
(n=298) were included in CheckMate 067 for survival anal-
yses, which demonstrated that median PFS was similar for 
patients with BRAFV600-mutated and BRAF wild-type disease 
(11.7 months and 11.2 months, respectively). Furthermore, 
the survival benefit with combination immunotherapy has 
been remarkably durable. With a minimum follow-up of 6.5 
years, the median OS for patients in the ipilimumab plus 
nivolumab arm was 72.1 months versus 36.9 months for 
patients in the nivolumab arm and 19.9 months for patients 
in the ipilimumab arm.6 Consistent with other studies, the 
incidence of grade 3–4 TRAEs was highest in the ipilim-
umab plus nivolumab arm (55.0%), and 36.4% of patients 
receiving this combination discontinued the study drug due 
to a TRAE. Grade 3 or 4 TRAEs occurred at a rate of 16.3% 
in the nivolumab group (with 7.7% treatment discontinu-
ation due to a TRAE) and 27.3% in the ipilimumab group 
(with 14.8% treatment discontinuation due to a TRAE).

Alternate dosing regimens have also been evaluated 
with the goal of reducing the incidence of TRAEs. In 
CheckMate 511, nivolumab 3 mg/kg plus ipilimumab 
1 mg/kg (ie, ‘flipped dose’) demonstrated a significant 
decrease in grade ≥3 TRAEs (33.9% vs 48.3%; OR 0.55; 
95% CI 0.36 to 0.84) compared with the standard dosing 
of nivolumab 1 mg/kg plus ipilimumab 3 mg/kg.117 While 
this trial was not designed for formal comparisons of effi-
cacy endpoints across arms, median OS was not reached 
in either group and median PFS was 10.2 (IQR 6.2–21.9) 
and 10.0 (IQR 6.3–40.9) months for flipped and standard 
dosing, respectively. The ORRs for standard dosing and 
flipped dosing were 53% and 47%, respectively. These 
data must be considered in context (eg, patients with 
active Stage M1D and uveal melanoma were excluded 
and mucosal melanomas were not represented) and 
are less robust (median follow-up 44.4 months, n=180, 
and median OS not reached [NR] for flipped dose) 
compared with the 6.5-year minimum follow-up available 
from CheckMate 067 (n=314 and median OS 72.1 months 
for standard dosing).6

Furthermore, when considering frontline combination 
ICI regimens, there are no head-to-head data comparing 
nivolumab plus ipilimumab at either flipped or standard 
dosing to nivolumab plus relatlimab (for more details on 
nivolumab plus relatlimab, see discussion of the RELATIV-
ITY-047 trial, in subsequent paragraphs). The Expert Panel 
strongly recommended the standard dosing of nivolumab 
plus ipilimumab for patients with melanoma brain metastases 

(MBMs) eligible for systemic ICI therapy and for patients 
with high-risk features (eg, high LDH, mucosal or acral 
subtypes, and liver metastases). The majority of the Expert 
Panel considered standard dosing to be the default regimen 
for patients without brain metastases as well, noting that this 
is the dosing supported by the US FDA. However, consid-
ering the favorable toxicity profile of flipped dose nivolumab 
plus ipilimumab in context of the unknown OS data with 
this regimen, many among the Expert Panel had adapted 
their practice at the time of guideline publication to use stan-
dard dosing for patients with higher risk disease and reserve 
flipped dosing or nivolumab plus relatlimab for patients with 
lower risk disease or who may not tolerate high-grade irAEs 
associated with higher doses of ipilimumab (eg, colitis).

Sequencing induction therapy with nivolumab followed 
by a planned switch to ipilimumab (or vice versa) has been 
evaluated as an alternative to combined PD-1/CTLA-4 
blockade.118 In the open-label phase II CheckMate 064 
trial, 140 patients were randomized 1:1 to receive induc-
tion with six doses of nivolumab followed by four doses of 
ipilimumab versus four doses of ipilimumab followed by 
six doses of nivolumab. Both groups received nivolumab 
maintenance thereafter until progression of disease 
or dose-limiting toxicity. No treatment-related deaths 
occurred in either group and the treatment-related grade 
≥3 adverse event rate occurring during the induction 
period (ie, until week 25, a primary endpoint) was similar 
in the nivolumab followed by ipilimumab group (50%; 
95% CI 37.6 to 62.4) versus the ipilimumab followed by 
nivolumab group (43%; 95% CI 31.1 to 55.3). The 25-week 
response rate (secondary endpoint), however, was higher 
for nivolumab followed by ipilimumab (41%; 95% CI 
29.4 to 53.8) than for ipilimumab followed by nivolumab 
(20%; 95% CI 11.4 to 31.3). At week 25, progression 
was reported in only 38% of patients in the nivolumab 
followed by ipilimumab group versus 60% of patients in 
the ipilimumab followed by nivolumab group. After a 
median follow-up of 19.8 months (IQR 12.8–25.7) and 
14.7 months (IQR 5.6–23.9), respectively, the median OS 
(a prespecified exploratory endpoint) was not reached in 
the nivolumab followed by ipilimumab group versus 16.9 
months in the ipilimumab followed by nivolumab group 
(HR 0.48; 95% CI 0.29 to 0.80). The 12-month OS rate was 
similarly higher in the nivolumab followed by ipilimumab 
group (76%; 95% CI 64% to 85% versus 54%; 95% CI 42% 
to 65%). Final analyses from CheckMate 064 are pending. 
Studies evaluating the combination of pembrolizumab 
with ipilimumab, including KEYNOTE-029, may provide 
other PD-1/CTLA-4 inhibitor combinations with accept-
able efficacy and safety profiles.119

In March 2022, the US FDA approved a fixed-dose 
combination of relatlimab (an anti-LAG-3 checkpoint 
inhibitor) and nivolumab for the treatment of unre-
sectable or metastatic melanoma based on RELATIV-
ITY-047.42 In this phase II/III, double-blind study, 714 
patients with treatment-naïve advanced melanoma were 
stratified by LAG-3 and PD-L1 expression, BRAF mutation 
status, and AJCC M stage and randomized to receive either 
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nivolumab plus relatlimab or nivolumab monotherapy. At 
a median follow-up of 19.3 months, median PFS (primary 
study endpoint) was reported at 10.2 months versus 4.6 
months for relatlimab plus nivolumab and nivolumab, 
respectively (HR 0.78; 95% CI 0.64 to 0.94).120 In prespec-
ified exploratory subgroup analyses, the difference in PFS 
between treatment arms was not significant for tumors 
expressing PD-L1≥1%, however, the PFS for PD-L1-
negative tumors significantly favored the nivolumab plus 
relatlimab combination over nivolumab monotherapy 
(HR 0.68; 95% CI 0.53 to 0.86). While the incidence of 
grade 3 and 4 TRAEs was higher in the relatlimab plus 
nivolumab group (21.1% vs 11.1% for nivolumab mono-
therapy), this rate is much lower than rates of severe 
TRAEs reported with ipilimumab plus nivolumab. Studies 
of other LAG-3/PD-1 checkpoint inhibitor combinations 
are ongoing.121

Triplet regimens combining BRAFi/MEKi and PD-(L)1 
inhibitors have been studied as first-line options for 
patients with advanced BRAFV600-mutated melanoma. 
Although one such regimen has gained US FDA approval, 
triplet therapy is not commonly used due to inconsis-
tent PFS data between studies122–124 and a lack of OS 
data,122 as well as increased toxicity.123 124 In the phase 
III IMspire150 trial122 leading to US FDA approval (July 
2020) of atezolizumab plus cobimetinib and vemurafenib, 
the investigator-assessed median PFS (primary endpoint) 
was significantly improved at 15.1 months for the atezoli-
zumab plus BRAFi/MEKi group versus 10.6 months for 
the BRAFi/MEKi control group (HR 0.78; 95% CI 0.63 
to 0.97; p=0.0249). However, PFS assessed by the inde-
pendent review committee (secondary endpoint) failed 
to reach statistical significance (16.1 vs 12.3 months; 
HR 0.85; 95% CI 0.67 to 1.07; log-rank p=0.16). Rates of 
severe TRAEs were similar at 33.5% for the atezolizumab 
group versus 28.8% for the control group. The phase 
II KEYNOTE-022 study of 120 patients with BRAFV600-
mutated advanced melanoma similarly demonstrated 
improved efficacy with the addition of pembrolizumab to 
dabrafenib plus trametinib (median PFS was 16.9 months 
with triplet therapy vs 10.7 months with doublet therapy; 
HR 0.53; 95% CI 0.34 to 0.83).123 However, the rate of 
grade ≥3 TRAEs was substantially higher for the triplet 
regimen (58% for triplet therapy vs 25% for doublet 
therapy), and this regimen is not US FDA approved. 
COMBI-I, a phase III study evaluating dabrafenib and 
trametinib with or without the anti-PD-1 spartalizumab 
for BRAFV600-mutated advanced treatment-naïve mela-
noma124 did not meet its primary endpoint of PFS (16.2 
months for the spartalizumab group vs 12.0 months 
for dabrafenib and trametinib alone; HR 0.82; 95% CI 
0.655 to 1.027; p=0.042). Grade ≥3 TRAEs occurred in 
55% of the patients receiving spartalizumab versus 33% 
of patients in the control arm. Study investigators noted 
that ‘adverse event management was challenging and 
resulted in frequent dose adaptations’. The addition 
of a MEKi to PD-1 inhibition in patients with advanced 
BRAF wild-type disease in the phase III IMspire170 trial 

did not improve PFS and doubled the rate of grade ≥3 
TRAEs.125 The Expert Panel agreed that the remarkable 
benefit of ipilimumab plus nivolumab in this subgroup 
as well as the toxicity of a triplet regimen outweighed 
any potential PFS benefit for triplet therapy, and sequen-
tial ICI therapy followed by targeted therapy is strongly 
preferred for patients with advanced BRAFV600-mutated 
melanoma (for more discussion of treatment sequencing, 
see the Sequencing of targeted therapy and ICIs for 
BRAFV600-mutated disease section). However, there were 
some specific circumstances in which the use of triplet 
therapy for patients with advanced, BRAFV600-mutated 
disease might be considered. These scenarios included 
treatment-naïve patients with rapidly progressing, bulky, 
or highly symptomatic disease who have a low chance 
of survival to second-line therapy or pretreated patients 
whose disease is progressing on BRAFi/MEKi and may 
worsen with removal of targeted therapy. Triplet therapy 
may also be considered in some cases for treatment-naïve 
patients with symptomatic brain metastases who may be 
requiring steroids based on data from the phase II TRIC-
OTEL study.126

Sequencing of targeted therapy and ICIs for BRAFV600-mutated 
disease
ICIs (including combination ipilimumab plus 
nivolumab) and BRAF/MEK inhibition are both recog-
nized as preferred first-line strategies for the treatment 
of BRAFV600-mutated melanoma and many patients will 
eventually receive both therapies. Before 2022, however, 
sparse data were available to guide optimal sequencing 
of these two different treatment strategies. The phase III 
DREAMseq/ECOG-ACRIN 6134 study (NCT02224781) 
demonstrated superior PFS outcomes when immuno-
therapy is administered in the first line and targeted 
therapy is given upon progression of disease for advanced, 
untreated, BRAFV600-mutated melanoma. With a median 
follow-up of 27.7 months, the 2-year OS rates (the study’s 
primary endpoint) were 72% for the ipilimumab plus 
nivolumab first group versus 52% for the dabrafenib plus 
trametinib first group (log-rank p=0.0095), prompting 
the safety monitoring committee to recommend halting 
study accrual given the dramatic survival improvement 
demonstrated for the ICI first arm.127 Notably, ORRs for 
the immunotherapy component were much lower when 
administered after targeted therapy (see the Progres-
sion following BRAF-targeted treatment section, below). 
Grade ≥3 TRAEs were slightly higher for the ipilimumab 
plus nivolumab first group at 60% with two treatment-
related deaths (vs 52% with one treatment-related 
death for the dabrafenib plus trametinib first group). 
The phase II SECOMBIT study evaluated sequencing 
of ipilimumab plus nivolumab and binimetinib plus 
encorafenib, and is notable for the inclusion of a ‘sand-
wich’ arm where an 8-week induction course of binime-
tinib plus encorafenib was given followed by a planned 
switch to ipilimumab plus nivolumab until progression of 
disease (POD) followed by binimetinib plus encorafenib 
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(Arm C), a treatment strategy that may be well-suited to 
rapidly progressive disease.128 With a median follow-up 
of 32.2 months, the primary OS endpoint was met for all 
arms, with 2-year OS rates of 65% for targeted therapy 
followed by dual ICI on POD, 73% for dual ICI followed 
by targeted therapy on POD, and 69% for the sandwich 
arm (Arm C).129 Similar to DREAMseq, ORRs to ipilim-
umab plus nivolumab in SECOMBIT were lower in the 
arm where patients received targeted therapy until POD 
compared with the first-line immunotherapy and sand-
wich arms.

While the above data suggest that ICI therapy should 
be administered prior to targeted therapy for patients 
with advanced BRAFV600-mutated melanoma, there are 
certain instances in which frontline BRAF/MEK inhibi-
tion might be considered. One such instance is for patients 
who are unable to safely taper their immunosuppression 
(eg, patients with symptomatic brain metastases who are 
unable to reduce their corticosteroid dose to ≤10 mg 
prednisone per day or equivalent). The sequencing of 
therapy for patients with BRAFV600-mutated melanoma 
must be considered on a case-by-case basis, taking into 
account patient comorbidities, disease characteristics, 
and drug toxicity profiles.

Panel recommendations
	► Regardless of BRAFV600 mutation status, either single-

agent anti-PD-1 therapy (LE:2) or front-line combina-
tion therapy with either ipilimumab plus nivolumab 
(LE:2) or nivolumab plus relatlimab (LE:2) is recom-
mended, depending on the clinical scenario.

	► For first-line therapy of stage IV melanoma, ipili-
mumab plus nivolumab is preferred over other anti-
PD-1-based regimens in patients with poor prognostic 
features such as liver metastases, brain metastases, 
BRAF mutation, or high LDH.

	► For patients with melanoma with poor prognostic 
features in whom combination therapy is desired but 
who may not tolerate TRAEs (ie, elderly patients or 
patients with poor Eastern Cooperative Oncology 
Group performance status [ECOG PS]), treatment 
with nivolumab plus relatlimab is a preferred combi-
nation regimen.

	► For patients with low volume melanoma or histology 
that has demonstrated exceptional responses to 
anti-PD-1 monotherapy (desmoplastic melanoma), 
or for patients who are less likely to tolerate high-
grade irAEs (eg, patients with a poor ECOG PS or 
concurrent autoimmune comorbidities), single 
agent anti-PD-1 therapy may be considered in the 
frontline.

	► For patients with BRAFV600-mutated melanoma, 
despite the approval for vemurafenib, cobimetinib, 
and atezolizumab, the role of triplet therapy (as 
opposed to sequential combination ICI therapy 
followed by targeted therapy) is not clear but may be 
considered in selected patients (LE:2).

Patients with CNS metastases
About 28.2% of patients with de novo metastatic mela-
noma have CNS metastases,130 with higher rates of CNS 
involvement further in disease progression.131 Patients 
with treated, small, or minimally symptomatic MBMs may 
be considered for upfront systemic treatment to address 
both intracranial and extracranial disease. An intracra-
nial clinical benefit rate of 57% (26% CR, 30% partial 
response [PR], 2% stable disease [SD]) and an extracra-
nial clinical benefit rate of 56% was demonstrated among 
the 94 patients with asymptomatic MBMs receiving ipili-
mumab plus nivolumab in CheckMate 204, with CNS 
grade 3–4 TRAEs observed in only 7% of participants.132 
Targeted therapy must also be considered for patients 
with MBMs who have BRAFV600-mutated disease, as the 
phase II COMBI-MB trial demonstrated an investigator-
assessed intracranial response rate of 58% in the cohort 
of patients with asymptomatic, V600E-mutated melanoma 
and no prior local brain therapy and 59% in the cohort 
of patients with symptomatic disease with or without prior 
local brain therapy.133 Of note, when dual ICI therapy and 
targeted therapy are both feasible and safe options for 
patients with MBMs, this panel prefers dual ICI therapy 
due to the improved PFS rates reported in CheckMate 
204. A meta-analysis of 15 trials including 1,132 patients 
with MBMs (both symptomatic and asymptomatic) 
demonstrated a statistically significant improvement in 
both PFS and OS with combination anti-PD-1 plus anti-
CTLA-4 ICIs compared with ICI monotherapy or targeted 
therapy.134 Of note, patients receiving high-dose cortico-
steroids were not included in this analysis. In contrast, 
cohort 2 of the phase II Tricotel study evaluated the safety 
and efficacy of a triplet regimen (atezolizumab plus cobi-
metinib plus vemurafenib) for patients with BRAFV600-
mutated melanoma metastatic to the brain, including 
patients with symptomatic MBMs.126 A total of 65 enrolled 
patients (17% of whom were receiving corticosteroids 
and 40% of whom had symptomatic CNS metastases) 
achieved an intracranial ORR of 42% per independent 
review committee (IRC; primary study endpoint) and 
49% by investigator assessment, with an IRC assessed intra-
cranial ORR of 35% in patients with symptomatic CNS 
metastases at baseline and 46% in asymptomatic patients. 
The ongoing randomized phase II SWOG S2000 study is 
evaluating triplet therapy (binimetinib plus encorafenib 
plus nivolumab) versus ipilimumab plus nivolumab for 
patients with BRAFV600-mutated melanoma and MBMs 
(NCT04511013). Notably, patients enrolled in this study 
may be using up to 8 mg of dexamethasone per day and 
may have leptomeningeal disease (LMD).

Limited data are available to inform treatment deci-
sions for LMD, which confers a particularly poor prog-
nosis with a median survival of 1.8 months from the time 
of diagnosis of CNS involvement.135 Ongoing studies 
are evaluating the efficacy and safety of systemic ipilim-
umab plus nivolumab (NCT02939300), pembrolizumab 
(NCT03091478), and avelumab with radiotherapy 
(NCT03719768) for the treatment of LMD. A median OS 
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of 9.1 months was reported in one early study of intra-
thecal IL-2 used to treat 42 patients with LMD.136 Treat-
ment with intrathecal immune checkpoint blockade is 
now being evaluated in the NCT03025256 study of intra-
thecal plus intravenous nivolumab for patients with mela-
noma LMD.

Panel recommendations
	► For patients with MBMs, initial evaluation should 

include patient factors such as neurological symp-
toms, performance status, and corticosteroid use. 
The optimal combination and sequencing of treat-
ments such as surgery, stereotactic radiosurgery, and 
systemic treatment, is currently not established and 
warrants expeditious multidisciplinary discussion and 
collaborative management. For patients with MBMs 
for whom systemic therapy is considered appropriate 
following expedited multidisciplinary evaluation, 
the sequencing of targeted therapy (for BRAFV600-
mutated disease) versus ICIs should be considered on 
a case-by-case basis.

	► For patients with asymptomatic MBMs for whom 
steroids have been tapered to the lowest toler-
ated dose and for whom potential toxicities are 
tolerable, ipilimumab plus nivolumab is recom-
mended in the frontline (LE:1). There are no data 
supporting the use of nivolumab plus relatlimab 
in patients with MBMs. Multidisciplinary manage-
ment is required for management of all patients 
with MBMs.

	► For patients with MBMs, ipilimumab should be dosed 
at 3 mg/kg in combination with nivolumab 1 mg/kg 
(ie, standard dosing).

Available agents and indications for previously-treated 
disease
Upon progression of disease, patients with melanoma 
should undergo restaging—including cross-sectional 
body imaging and an MRI of the brain—and progres-
sion should be confirmed with subsequent imaging 
(see the Evaluation and management of response 
to immunotherapy section). NGS results should be 
reviewed to help inform selection of subsequent-line 
treatment, which may entail clinical trial enrollment. 
See figure  3 for a testing and treatment algorithm 
for previously-treated, unresectable/metastatic cuta-
neous melanoma.

Progression following prior anti-CTLA-4 monotherapy
Ipilimumab monotherapy is no longer recommended for 
the first-line treatment of metastatic melanoma. However, 
responses to anti-PD-1 ICIs have been demonstrated in 
tumors that progress after anti-CTLA-4 therapy. In the 
phase II KEYNOTE-002 study, patients with advanced, 
ipilimumab-refractory melanoma were randomized to 
receive pembrolizumab (2 mg/kg or 10 mg/kg) or inves-
tigator’s choice of chemotherapy.137 PFS in the ITT popu-
lation, the study’s primary endpoint, was significantly 

improved for both the 2 mg/kg (HR 0.57; 95% CI 0.45 
to 0.73; p<0.0001) and the 10 mg/kg (HR 0.50; 95% CI 
0.39 to 0.64; p<0.0001) pembrolizumab groups compared 
chemotherapy at second interim analysis. At the time 
of final analysis, with a median follow-up of 28 months, 
however, the median OS was not significantly different 
between the three arms.138

Progression following prior anti-PD-1 ICI treatment
ICIs are now the standard of care frontline treatment for 
metastatic melanoma. Additionally, an ever-increasing 
number of patients with resectable disease receive ICIs in 
the adjuvant setting and on clinical trial in the neoadju-
vant setting, yet sparse data are available to inform selec-
tion of therapy for anti-PD-1-resistant disease. Definitions 
of resistance to anti-PD-1 therapy have been developed by 
SITC to inform future trial design and drug development 
in this challenging setting.139–141 These definitions differ-
entiate between primary and secondary resistance based 
on drug exposure and maximal benefit obtained, with 
confirmed progressive disease (CPD, see the Evaluation 
and management of response to immunotherapy section) 
or SD lasting less than 6 months after at least 6 weeks on 
treatment defining primary resistance and progression 
after clinical benefit (ie, CR, PR, or SD lasting longer 
than 6 months) defining secondary resistance.

Rechallenge with ICI
While subsequent response rates are generally lower, 
rechallenge with a second course of anti-PD-1 therapy 
may produce responses for some patients, particularly 
for those whose tumors do not have primary resistance. 
Furthermore, patients who had an initial complete 
or partial response to anti-PD-1 therapy have demon-
strated higher rates of response to anti-PD-1 rechallenge 
compared with patients whose best response to initial 
therapy was SD. In the EORTC 1325/KEYNOTE-054 
study, 20 patients whose disease recurred (without brain 
metastases) ≥6 months following completion of 1-year 
of adjuvant pembrolizumab received a second course of 
pembrolizumab.142 With a median follow-up time of 19 
months, the median PFS for these rechallenge patients 
was 4.1 months. Among the nine patients with evaluable 
stage IV recurrent tumors, there was one CR, three SDs, 
and five PDs by Response Evaluation Criteria in Solid 
Tumors (RECIST) v1.1. In KEYNOTE-006, 13 patients 
who were initially randomized to receive pembrolizumab 
received a second course of the drug.107 In an exploratory 
analysis there were three CRs (two of which were surgical 
CRs prior to initiation of second course pembrolizumab), 
four PRs, three SDs, and one PD, with assessment pending 
for two patients.

Standard of care treatment for patients whose disease 
has progressed during or following adjuvant anti-PD-1 
therapy is less established, and clinical trial participation 
is preferred in this instance. If clinical trial enrollment is 
not feasible, then available treatment options for these 
patients include ipilimumab plus nivolumab, ipilimumab 
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plus pembrolizumab, nivolumab plus relatlimab, combi-
nation BRAF plus MEK inhibition for patients with 
BRAFV600-mutated disease, or single agent anti-PD-1 
rechallenge (for patients who experience late recur-
rence). A large, multi-institutional study that followed 
about 850 consecutive patients with resected stage III/
IV melanoma who received adjuvant anti-PD-1 therapy 
reported that 17% of patients experienced a recurrence 
of their disease, and cutaneous melanoma recurrences 
occurred during receipt of adjuvant therapy 76% of the 
time.143 For the patients whose disease recurred during 
receipt of adjuvant therapy and then went on to receive 
subsequent systemic therapy, none (0 out of 6) responded 
to single agent anti-PD-1, 24% (8 out of 33) responded to 
ipilimumab (alone or in combination with an anti-PD-1 
ICI), and 78% (18 out of 23) responded to BRAFi/MEKi. 
For those patients whose disease recurred following 
discontinuation of adjuvant anti-PD-1 therapy, 40% (2 out 
of 5) responded to single agent anti-PD-1, 40% (2 out of 

5) responded to ipilimumab-based therapy, and 90% (9 
out of 10) responded to BRAF/MEK inhibitors.

Rechallenge with an anti-PD-1 agent in combination 
with anti-CTLA-4 or anti-LAG-3 may offer benefit to some 
patients by overcoming immune suppression due to alter-
nate checkpoints. A large, multicohort, retrospective 
study including 355 patients whose unresectable stage 
III or IV melanoma had progressed following anti-PD-1 
therapy received in the adjuvant or metastatic setting 
demonstrated a significantly higher ORR with ipilim-
umab plus anti-PD-1 compared with ipilimumab mono-
therapy (31% vs 13%; p<0.0001).144 SD was achieved in 
an additional 9% of patients in the ipilimumab plus anti-
PD-1 group and an additional 14% of patients in the ipili-
mumab group. Both median PFS (3.0 vs 2.6 months; HR 
0.69; 95% CI 0.55 to 0.87; p=0.0019) and median OS (20.4 
vs 8.8 months; HR 0.50; 95% CI 0.38 to 0.66; p<0.0001) 
were significantly improved for the ipilimumab plus anti-
PD-1 group. The incidence of grade ≥3 TRAEs was similar 

Figure 3  Subsequent line treatment algorithm for unresectable or metastatic cutaneous melanoma. *There are no data to 
guide treatment for progression on first-line nivolumab plus relatlimab. Referral for clinical trial is preferred in this scenario. †The 
decision to continue ICI therapy beyond initial radiographic progression should be based on melanoma-associated symptoms, 
disease kinetics, and the presence or absence of irAEs. ‡Progression of disease on BRAF/MEK inhibition that may worsen with 
removal of targeted therapy is one specific circumstance in which this Expert Panel would consider the use of triplet therapy. 
§Primary resistance is defined as: best response of PD or SD for <6 months following at least 6 weeks of drug exposure. 
Secondary resistance is defined as: CR, PR, or SD for >6 months following at least 6 weeks of drug exposure.139 ¶ Ipilimumab 
monotherapy and ipilimumab plus pembrolizumab are other regimens that have demonstrated some efficacy for patients with 
advanced melanoma that has progressed on anti-PD1 therapy. BRAF/MEK inhibition could be considered as well in patients 
with BRAFV600-mutated disease in need of rapid response. CNS, central nervous system; CR, complete response; CTLA-4, 
cytotoxic T lymphocyte antigen-4; ICI, immune checkpoint inhibitor; irAEs, immune-related adverse events; LDH, lactate 
dehydrogenase; NED, no evidence of disease; NGS, next generation sequencing; OS, overall survival; PD, progressive disease; 
PD-1, programmed cell death protein 1; PR, partial response; SD, stable disease.
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for both groups (31% and 33% for combination and 
monotherapy, respectively). The phase II SWOG S1616 
study randomized 92 patients with advanced melanoma 
with primary resistance to anti-PD-1 therapy 3:1 to receive 
ipilimumab plus nivolumab (followed by nivolumab 
maintenance) versus ipilimumab monotherapy.145 At a 
median follow-up of 25.3 months, the PFS HR was 0.63 
(90% CI 0.41 to 0.97) favoring the combination. Mile-
stone 6-month PFS rate estimates were 34% versus 13% 
and the ORRs were 28% versus 9% for combination 
treatment versus ipilimumab monotherapy, respectively. 
Low-dose (1 mg/kg) ipilimumab plus pembrolizumab 
demonstrated a response rate of 29% by immune-
related RECIST (irRECIST) with a median DOR of 16.6 
months in responding patients in a prospective phase II, 
single-arm, open-label trial that included 70 patients with 
advanced melanoma whose disease had progressed on 
prior anti-PD-1 monotherapy or combination therapy.146 
Median PFS was 5.0 months and median OS was 24.7 
months. Of note, the ORR for the subgroup of patients 
who had received adjuvant anti-PD-1 therapy (n=13) was 
15%. While FDA-approved in the frontline metastatic 
setting, relatlimab plus nivolumab has also demonstrated 
activity in the anti-PD-1-resistant setting. In 351 patients 
with disease that progressed on one prior line of anti-PD-
1-based therapy, the ORR for this combination was 12% 
with a median PFS of 2.1 months.147

HD IL-2
HD IL-2 is no longer a standard of care first-line treatment 
option, although its use in ICI-refractory disease has been 
studied retrospectively. One query of the PROCLAIM 
database identified 40 patients with metastatic mela-
noma who had received HD IL-2 following anti-PD-(L)1 
therapy and found a best overall response of CR in 10%, 
PR in 13%, and SD in 37%.148 A prospective phase II trial 
(NCT04562129) is evaluating the efficacy and safety of 
administering combined HD IL-2 plus low-dose ipilim-
umab followed by sequential nivolumab in unresectable 
stage III or stage IV melanoma that progressed on prior 
anti-PD1 therapy.

Second-line therapy for patients with BRAFV600-mutated 
melanoma
With 265 out of 300 patients enrolled, the DREAMseq 
study of patients with advanced, BRAFV600-mutated 
melanoma demonstrated a lower ORR for nivolumab 
plus ipilimumab when sequenced after progression of 
disease on dabrafenib plus trametinib (30% vs 46% 
when given in the frontline).127 The ORR for dabrafenib 
plus trametinib was not substantially different whether 
given after nivolumab plus ipilimumab or in the front-
line (48% vs 43%, respectively). Importantly, front-
line ICI therapy followed by BRAF/MEK inhibition (vs 
the reverse sequence) improved 2-year OS for patients 
with BRAFV600-mutated disease (see the Sequencing of 
targeted therapy and ICIs for BRAFV600-mutated disease 
section, above). The single arm phase II TRIDeNT 

study is evaluating the role of combination dabrafenib/
trametinib plus nivolumab triplet therapy in patients 
with advanced, BRAFV600-mutated melanoma following 
disease progression on immunotherapy as well as in the 
frontline setting.149 Among 16 evaluable patients with 
anti-PD-1-refractory disease, the ORR was 88% (including 
two CRs) and median PFS was 8.2 months. Median OS 
was not reached at a median follow-up of 18.4 months. No 
statistically significant differences in OS were seen across 
patients with and without brain metastases or prior anti-
PD-1 exposure.

Emerging data on immunotherapy for previously-treated stage 
IV disease
ICI-based combinations
The phase II, single-arm, open-label LEAP-004 study 
evaluated the efficacy and safety of the multikinase inhib-
itor lenvatinib plus pembrolizumab in 103 patients with 
unresectable stage III to IV melanoma and confirmed 
PD on anti-PD-(L)1 therapy.150 At a median follow-up of 
15.3 months, the ORR was 21.4% (including three CRs). 
The ORRs across subgroups were 33.3% for patients who 
had received prior anti-PD-1 plus anti-CTLA-4 therapy 
(n=30), 18.2% for patients who received anti-PD-(L)1 
therapy in the adjuvant setting only (n=11), 22.6% for 
patients with primary anti-PD-(L)1 resistance (n=62), and 
22.7% for patients with secondary anti-PD-(L)1 resistance 
(n=22). The disease control rate (DCR) was 66.0%, the 
median DOR was 8.2 months, and an estimated 37.2% 
of patients had an ongoing DOR at ≥9 months. Of note, 
there was one treatment-related death in the study and 
the rate of grade 3–4 TRAEs was 45.6%, with 56.3% of 
patients requiring a lenvatinib dose reduction. Blockade 
of alternate checkpoints is another strategy to overcome 
resistance to anti-PD-1 therapy. The anti-LAG-3 relatlimab 
in combination with nivolumab is US FDA-approved, and 
other anti-LAG-3 agents are being developed as well.121.

Adoptive cell therapies
Novel immunotherapeutic strategies are under inves-
tigation to address the ongoing unmet need for effec-
tive treatment of patients with ICI-resistant disease. The 
tumor-infiltrating lymphocyte (TIL) therapy, lifileucel, 
has demonstrated promising results for these pretreated 
patients. In a multicenter, phase II study, 153 patients 
whose melanoma had progressed after a median of three 
lines of therapy (81.7% received both anti-PD-1 and anti-
CTLA-4 therapy) received a non-myeloablative lympho-
depletion regimen, a single lifileucel infusion, and up 
to six doses of HD IL-2.151 These patients had an ORR 
of 31.4% (8 CRs and 40 PRs) and at a median follow-up 
of 27.6 months, 41.7% of the responses had been main-
tained for ≥18 months. A phase III randomized study 
compared non-myeloablative, lymphodepleting chemo-
therapy followed by HD IL-2 followed by TIL therapy 
versus ipilimumab in 168 patients with melanoma largely 
(86%) refractory to anti-PD-1 therapy.152 After a median 
follow-up of 33 months, PFS (primary endpoint) was 
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significantly longer for the TIL arm (7.2 vs 3.1 months; 
HR 0.50; p<0.001).153

Panel recommendations
	► Patients with metastatic melanoma should be fully 

restaged (including a restaging brain MRI) at the 
time of disease progression.

	► For all patients with advanced melanoma whose 
disease has progressed on any anti-PD-1-based ICI 
therapy without an anti-CTLA-4 agent, there is no 
clear standard of care subsequent line therapy and 
thus treatment with ipilimumab plus nivolumab 
(LE:2), BRAF-targeted agents (if appropriate) if not 
already done (LE:2), or enrollment in clinical trials 
evaluating strategies including adoptive cell thera-
pies, novel combinations, and other strategies, should 
be strongly encouraged in shared decision-making 
with the patient.

	► For all patients with advanced melanoma whose 
disease has progressed on anti-PD-1 therapy and clin-
ical trial enrollment is not feasible, dual ICI therapy 
or BRAF-targeted therapy (if appropriate) should be 
considered, with choice of therapy taking anticipated 
toxicities and phenotype of resistance (primary versus 
secondary) into account.
	– For patients whose best response is PD or <6 months 

of SD following at least 6 weeks of therapy with a 
single anti-PD-1 agent (ie, primary anti-PD-1 ICI re-
sistance), combination ipilimumab plus nivolumab 
is preferred (LE:2) and ipilimumab monotherapy 
(LE:2) or ipilimumab plus pembrolizumab (LE:3) 
can be considered.

	– For patients who initially benefited from anti-PD-1-
based monotherapy for at least 6 months, discon-
tinued therapy, and then ultimately progressed, 
re-induction with single-agent anti-PD-1 can be 
considered on progression of disease (LE:3).

INTRATUMORAL IMMUNOTHERAPY IN MELANOMA
Melanoma is a disease characterized by locoregional spread 
to regional LNs and intralymphatic spread (in-transit and 
satellite). Satellites around a primary melanoma or ITMs 
between the primary melanoma site and the regional LN 
basin may both represent intralymphatic metastases that 
portend a relatively poor prognosis.82 154 155 Patients with 
in-transit melanoma are at high risk for further locore-
gional and distant recurrence, and data suggest that there 
is no substantial survival difference between melanomas 
with ITMs and satellites.154 It is also important to note that 
many patients with melanoma relapse with in-transit/
satellite and/or subcutaneous metastases. The optimal 
management of patients with in-transit/satellite and/
or subcutaneous metastases is challenging and depends 
on the size, number, and clinical behavior of the locore-
gional disease and the presence of other metastases. 
Taking these factors into account, intratumoral (IT) 
therapy should be considered in the multidisciplinary 
management of locoregionally-advanced melanoma, and 

other options include isolated limb infusion, isolated 
limb perfusion, and stereotactic body radiation therapy 
as well as systemic therapy.

Historical context on local immunotherapy approaches
IT therapy has been used for many years to treat cancer. 
All IT agents evaluated to date have increased inflamma-
tory cells in the tumor microenvironment (TME) and 
perhaps enhanced antigen presentation and inflamma-
tory cytokines. Experience with BCG, an attenuated form 
of Mycobacterium bovis, has demonstrated some efficacy 
in the treatment of melanoma, but today it is primarily 
used in the treatment of early bladder cancer. IL-2 has 
been successfully injected into melanoma lesions with a 
pCR rate of 32% in a small series. There have also been 
promising data on the use of the topical immunothera-
peutic contact sensitizer diphencyprone (DPCP) and 
injected 10% Rose Bengal (PV-10) to elicit antitumor 
T-cell responses via release of danger-associated molec-
ular patterns.156 157 This guideline will focus on the newer 
agents available for IT therapy, particularly the US FDA-
approved agent talimogene laherparepvec (T-VEC).

T-VEC in melanoma
T-VEC is the first and only US FDA-approved oncolytic 
virus at the time of guideline publication, indicated for the 
IT treatment of unresectable cutaneous, subcutaneous, 
and nodal lesions in patients with melanoma. T-VEC is 
derived from a genetically modified oncolytic type 1 
herpes simplex virus (HSV-1), selected for in vitro onco-
lytic activity. The oncolytic HSV-1 was further modified by 
deletion of viral infected cell protein (ICP) 34.5 and 47 
genes, and insertion of two copies of the human cytokine 
granulocyte macrophage-colony stimulating factor (GM-
CSF) gene, which collectively improves tumor-selective 
replication, major histocompatibility complex class I-asso-
ciated antigen presentation, and promotion of dendritic 
cell recruitment and activation.158 159

Following dose-finding studies, T-VEC was approved 
by the US FDA for local treatment of melanoma that 
recurred after initial surgery in 2015 based on the results 
of OPTiM—a randomized, open-label, phase III study in 
unresectable stage IIIB through IVM1c melanoma with 
superficially accessible metastases.160 Four hundred and 
thirty-six patients were randomized 2:1 to receive either 
IT T-VEC once every 2 weeks or subcutaneous GM-CSF 
once every 14 days in 28-day cycles, respectively. Patients 
were required to have at least one cutaneous, subcuta-
neous, or nodal lesion ≥10 mm in diameter, with large 
and new lesions prioritized for injection. Most enrolled 
patients were HSV-1 seropositive at baseline (59% in the 
T-VEC arm and 55% in the GM-CSF arm).161 The primary 
endpoint was durable response rate (DRR), defined as 
an objective (complete or partial) response per modi-
fied WHO criteria that persisted ≥6 months. At the time 
of primary analysis, the DRR was significantly higher for 
the T-VEC arm compared with the GM-CSF control arm 
(16.3%; 95% CI 12.1 to 20.5 vs 2.1%; 95% CI 0 to 4.5; OR 
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8.9; p<0.001) as was the ORR (26.4%; 95% CI 21.4 to 31.5 
vs 5.7%; 95% CI 1.9 to 9.5; p<0.001). At final analysis in 
2019 with a median follow-up time of 49 months, the 
median OS for the T-VEC and GM-CSF arms were 23.3 
months (95% CI 19.5 to 29.6) and 18.9 months (95% CI 
16.0 to 23.7), respectively (unstratified HR 0.79; 95% CI 
0.62 to 1.00; p=0.0494 [descriptive]).161

T-VEC is well-tolerated, with TRAEs occurring most 
frequently during the first three cycles. The most common 
TRAEs reported were fatigue, chills, and fever, with only 
11.3% of patients in the T-VEC arm experiencing a grade 
≥3 TRAE (most commonly cellulitis). There were no 
treatment-related deaths in the T-VEC arm of OPTiM.

Preclinical rationale supports combination approaches 
involving IT immunotherapy and systemic ICIs with 
potential mechanisms of synergy including enhanced 
neoantigen presentation and modulation of immuno-
suppressive cells such as regulatory T-cells and myeloid-
derived suppressor cells in the TME. A phase Ib study that 
enrolled 21 patients with advanced melanoma found that 
the combination of pembrolizumab and T-VEC was well 
tolerated and associated with an ORR of 62% (including 
33% CR).162 Despite promising early clinical data, the 
largest phase III trial evaluating T-VEC with pembroli-
zumab to date, MASTERKEY 265/KEYNOTE-034, failed 
to meet its primary endpoints.163 Although at a median 
follow-up of 31.0 months median OS was not reached for 
the T-VEC plus pembrolizumab arm versus 49.2 months 
for the placebo plus pembrolizumab arm, the difference 
did not achieve statistical significance (HR 0.96; 95% CI 
0.76 to 1.24; p=0.74). Another open-label, randomized 
phase II study of 198 patients with unresectable stage III/
IV melanoma comparing T-VEC combined with ipilim-
umab versus ipilimumab alone also failed to meet its OS 
and PFS endpoints.164

Indications for T-VEC
While T-VEC is well tolerated and effective for some 
patients, careful clinical consideration is required for 
patient selection, drug delivery, and response monitoring 
with this agent. For example, although T-VEC exerts 
both local and systemic effects, the response rate is much 
lower and time to response much longer for non-injected 
lesions in cases of visceral metastatic disease.165 Isolated 
case reports have described successful administration 
of T-VEC in carefully selected patients with a history of 
solid organ transplant with close monitoring and multi-
disciplinary consultation.166–168 However, because T-VEC 
is a live virus that may cause life-threatening disseminated 
herpes infection, it is not routinely recommended for 
immunosuppressed or pregnant patients.169 Addition-
ally, OPTiM excluded patients with a serum LDH >1.5 
times the upper limit of normal, >3 visceral metastases 
(except lung or nodal organ metastases), visceral metas-
tases >3 cm, unstable liver metastases, bone metastases, 
and active cerebral metastases, therefore careful consid-
eration must be given when administering T-VEC as 
there were no US FDA approvals for use of this agent in 

combination with systemic treatment at the time of guide-
line publication.

Practical considerations for T-VEC administration
Individual institutions determine the biosafety level and 
precautions needed to handle and administer live viruses. 
In general, contact precautions are needed and consider-
ation must be made for protection of patients, caregivers, 
and clinical staff. Furthermore, the US FDA recommends 
that pregnant or immunosuppressed providers not admin-
ister or handle T-VEC due to the potential for dissemi-
nated herpes infection. Early studies demonstrated that 
the virus persists on the dressing placed over the injected 
lesions, so care must be taken when removing bandages 
and gauze. In general, it is recommended that a patient 
keep dressings on for 1 week. Some institutions label the 
bandage so that contact precautions are evident if the 
patient becomes hospitalized.

Assessing response to T-VEC
Measuring response to intralesional immunotherapy 
requires not only traditional cross-sectional imaging 
but also quantitative and qualitative assessment of both 
injected and non-injected cutaneous and subcutaneous 
lesions. For evaluable lesions measured at two or more 
different time points, OPTiM defined response by a ≥50% 
decrease (from baseline) in the product of the lesion’s 
two largest perpendicular diameters. Ongoing hyperpig-
mentation may occur despite disease response and biopsy 
of accessible lesions with ongoing pigmentation may be 
required to determine response to treatment. Atypical 
changes in lesion morphology may precede shrinkage, 
therefore monitoring for flattening, softening, or eschar 
formation has been recommended.169 Serial photographs 
of injected lesions can be helpful to document evolving 
qualitative changes. When assessing response with cross-
sectional imaging, the Response Criteria for Intratumoral 
Immunotherapy in Solid Tumors (itRECIST) may be used 
to measure overall, non-injected, and injected response 
rates,170 although these criteria are complex and less 
practical for real-world, off-trial use.

Time to response with T-VEC
Progression prior to response (PPR, defined in OPTiM 
as the appearance of a new lesion or >25% increase in 
total baseline tumor area) occurred in nearly half (48%) 
of patients who eventually achieved a durable response to 
T-VEC.171 Small patient numbers and a lack of documen-
tation of potentially confounding data precluded a formal 
analysis of characteristics that may be independently asso-
ciated with the development of PPR. An informal analysis 
did identify enrichment for baseline HSV seronegativity 
in patients who experienced PPR even though high 
initial doses of T-VEC were administered in an attempt to 
seroconvert HSV-seronegative patients.160 171 Visible and 
palpable lesions may take months to respond to T-VEC 
(median time to response in OPTiM was 4.1 months, with 
a range of 1.2–16.7 months). Furthermore, median time 
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to onset of durable response occurred later for those 
patients who experienced PPR (5.8 months [range 1.3–
10.6] versus 3.1 months [1.2–9.5]; p=0.004). The imme-
diate risks of rapid systemic disease progression must 
therefore be carefully weighed against the potential for 
delayed benefits of T-VEC.

Emerging intratumoral immunotherapy approaches
Although not approved as a neoadjuvant treatment at 
the time of guideline publication, T-VEC has also demon-
strated efficacy when given in this setting. With a median 
follow-up of 63 months, patients with resectable stage 
IIIB–IVM1a had improved 5-year Kaplan-Meier estimates 
of RFS (22.3% vs 15.2%; HR 0.76; 80% CI 0.60 to 0.97) 
when six doses of neoadjuvant T-VEC were given prior to 
surgery and investigator’s choice of adjuvant therapy.172 
Additional intralesional approaches being advanced 
through clinical trials include the use of vusolimogene 
oderparepvec (RP1) as monotherapy or in combination 
with anti-PD-1,173 174 intratumoral electroporation of tavok-
inogene telseplasmid, a DNA construct carrying IL-12,175 
and intratumorally administered toll-like receptor (TLR) 
agonists administered as monotherapy and in combina-
tion with ICIs.176 177

Panel recommendations
	► T-VEC monotherapy is well tolerated, easily adminis-

tered, and should be considered as part of the treat-
ment plan for patients with predominantly injectable 
disease at any point in the treatment course for mela-
noma as part of a multidisciplinary approach.

	► Intratumoral therapies may be considered throughout 
the treatment course, although with T-VEC, responses 
in non-injected visceral lesions are rare (LE:2).

	► Some members of this Expert Panel have used T-VEC 
in immunosuppressed patients after careful, case-by-
case consideration.

EVALUATION AND MANAGEMENT OF RESPONSE TO 
IMMUNOTHERAPY
Imaging
Routine cross-sectional imaging is indicated for all patients 
with stage III or IV melanoma, and CT scans (with intrave-
nous contrast for areas outside of the thorax) remain the 
preferred imaging modality to assess response to immu-
notherapy, with additional imaging of the neck and limbs 
as clinically indicated. Brain MRI should also be obtained 
given the high risk of CNS metastasis. Cross-sectional 
imaging to evaluate symptoms concerning for recurrence 
or metastatic disease should be considered for any patient 
with a history of melanoma, although screening studies 
for asymptomatic patients with stage I or IIA disease are 
not currently recommended. A small, retrospective study 
demonstrated that surveillance imaging for asymptomatic 
patients with resected stage IIB to IIIC melanoma may 
identify recurrent disease earlier and improve outcomes 
with subsequent ICI therapy.178 However, these potential 
benefits must be weighed against the potential risks of 

false-positive or incidental imaging findings that may lead 
to invasive confirmatory tests.

Interpreting physiologic information from fluoro-
deoxyglucose (FDG)-PET/CT obtained during mela-
noma treatment with ICIs can be challenging. Limited 
specificity and a lack of anatomic detail have been cited 
as reasons to prefer CT or MRI over FDG-PET/CT for 
assessment of response of melanoma to ICIs.179 However, 
in select situations, FDG-PET/CT imaging may be clin-
ically useful for patients whose disease is more readily 
apparent with this modality. Metabolic response may also 
be useful to help determine when ICIs can be electively 
discontinued,180 181 an approach that is being prospec-
tively evaluated in the PET-Stop trial (NCT04462406) 
(see the Duration of immunotherapy section for further 
discussion). Regardless of the modality selected, imaging 
results obtained during immunotherapy treatment 
must be considered in the appropriate clinical context. 
For example, the appearance of enlarging or even new 
lesions on a CT scan may represent pseudoprogression in 
a patient whose disease-related symptoms have improved 
(see the Pseudoprogression section for further discussion 
of atypical patterns of response).

Although not yet validated in larger trials, other retro-
spective data suggest that a complete metabolic response 
(CMR) on FDG-PET/CT at 1 year may be more predic-
tive of an ongoing treatment response compared with 
disease control as measured by CT scan.182 Long-term 
survival data from Checkmate 067 suggest that patients 
who have achieved either a CR or PR to ICI therapy at 
12 months have improved long-term survival compared 
with those patients whose best response is either SD or 
PD on CT scan.183 In pooled data from neoadjuvant mela-
noma trials, radiologic responses correlated fairly well, 
but not perfectly, with pathologic responses to neoadju-
vant immunotherapy (Κ=0.306).98 For patients receiving 
neoadjuvant immunotherapy, all patients with a CR and 
83% of patients with a PR by CT had pathologic complete 
or near-complete responses (see the Pathologic response 
criteria section for detailed definitions). Pathologic 
complete or near-complete responses were also seen in 
38% of patients receiving immunotherapy with SD by 
CT. Survival outcomes were excellent for the patients 
with pathologic response, regardless of radiographic 
response, suggesting that in some cases, disease evident 
as a PR or even SD on CT scan may reflect non-viable, 
treated melanoma.

Evaluation of response to ICIs
ICI treatment may lead to atypical radiographic 
responses. Apparent increases in tumor size on imaging 
may represent lymphocytic infiltration and inflammation 
as opposed to disease progression. For example, one anal-
ysis of patients receiving pembrolizumab monotherapy in 
KEYNOTE-001 estimated that the benefit of ICI therapy 
was underestimated by the standard RECIST v1.1 criteria 
by about 15% when compared with immune-related 
response criteria (irRC).12 The irRC uses bidimensional 
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measurement of target lesions and was developed to 
address novel patterns of response to ipilimumab in 
advanced melanoma.184 185 By irRC, progressive disease 
was defined as a 25% increase from the nadir and new 
lesions did not define progression. The higher rate 
of benefit demonstrated by irRC may account for the 
apparent discordance between rates of long-term survival 
and response measured with RECIST v1.1 among patients 
treated with ICIs.

Alternate radiographic response criteria
The irRECIST criteria were developed based on the irRC 
but using just one dimension to potentially increase 
reproducibility.185 The immune RECIST (iRECIST) 
criteria, developed by the RECIST working group for 
use in trials of immunotherapy for patients with cancer, 
designates different responses with the prefix ‘i’ to signify 
‘immune’. Immune unconfirmed PD (UPD), or ‘iUPD’, 
is defined by a ≥20% increase in tumor burden or by the 
appearance of new target or non-target lesions. Progres-
sion is then confirmed (iCPD) at next follow-up by a 
further increase of ≥5 mm of target tumor burden or a 
new target lesion or any increase in non-target lesions. 
The immune-modified RECIST (imRECIST) criteria 
were developed based on the responses seen in non-
small cell lung cancer, metastatic urothelial carcinoma, 
renal cell carcinoma, and melanoma with atezolizumab 
treatment.186 187 These criteria allowed for best overall 
response to occur following PD and changed the defi-
nition of PD with respect to new lesions and non-target 
lesions. Compared with RECISTv1.1, imRECIST found a 
DCR that was 8–13% greater and a median PFS that was 
0.5–1.5 months longer.

A modified version of RECIST v1.1 has been used in 
several studies to evaluate response to ICIs for patients 
with MBMs.132 133 188 189 This modification compartmental-
izes the intracranial and extracranial spaces, allowing for 
measurement of up to five target intracranial lesions 5 mm 
to 30 mm in diameter on MRI in addition to the separate 
measurement of extracranial lesions.190 Response criteria 
for MBMs have also been proposed by the Response 
Assessment for Neuro-Oncology Brain Metastases group, 
which uses a diameter cut-off of 10 mm to define measur-
able intracranial disease, allowing for a 5 mm diameter 
cut-off when an MRI slice thickness of 1.5 mm or less is 
used.191

Pathologic response criteria
Pathologic response in the resection specimen is a widely-
used endpoint in clinical trials evaluating the efficacy of 
neoadjuvant ICI therapy,92 192–194 and may inform selec-
tion of adjuvant therapy and need for additional surgery.95 
The INMC defines pCR as a ‘complete absence of residual 
viable tumor’, with pathologic partial response defined as 
‘≤50% of the tumor bed occupied by viable tumor cells’ 
and pathologic non-response (pNR) defined as ‘>50% of 
the tumor bed occupied by viable tumor cells’.103 A near 
pCR/MPR may also be defined in some trials as ‘>0% but 

≤10% viable tumor cells’. In a pooled analysis of neoadju-
vant melanoma trials, 61% and 26% of patients achieved 
a pCR or near pCR following neoadjuvant immuno-
therapy (combination or single-agent), respectively.98 
An estimated 96% of patients who achieved pCR were 
recurrence-free at 2 years versus 64% for those who did 
not (p<0.001). OS rates at 2 years were also significantly 
improved in patients who achieved any INMC pathologic 
response to neoadjuvant immunotherapy versus those 
with pNR (99% vs 72%, respectively; p<0.001). Available 
data indicate that pathologic response to neoadjuvant 
therapy in resectable melanoma is a reliable surrogate 
endpoint for survival and standardization of this endpoint 
across clinical trials will be critical to estimate the true 
benefit of neoadjuvant therapy.195 Pathologic response 
has been shown to correlate with metabolic response on 
FDG-PET/CT in the neoadjuvant setting,196 however, vali-
dation of pathologic biomarkers for use in combination 
with imaging is needed.

Pathologic response as measured in an on-treatment 
biopsy specimen may inform therapy for patients with 
metastatic melanoma as well, although these biopsies may 
be prone to sampling error and this biomarker requires 
further, large-scale prospective validation. In one study 
that included patients with metastatic melanoma receiving 
anti-PD-1 monotherapy, increasing early on-treatment 
immune-related pathologic response score (defined by 
histologic features including TIL density, plasma cells, 
neovascularization, and proliferative fibrosis) in a biopsy 
obtained after 22–36 days on treatment was associated 
with objective response as measured by RECIST v1.1 
(p=0.009).197 Furthermore, while tumor necrosis was not 
associated with response, MPR (≤10% viable tumor cells) 
in on-treatment biopsy specimens was associated with 
improved OS (HR 0.13; 95% CI 0.054 to 0.31; p=0.015). 
Features of immune response on biopsy were seen in 50% 
of patients with radiographic SD, which may differentiate 
those who are more likely to achieve ongoing benefit 
from ICI therapy. Another study identified unique T-cell 
subsets and expression of checkpoint proteins including 
PD-(L)1 and LAG-3 in early on-treatment biopsies as 
predictive of response to anti-PD-1 following progres-
sion on anti-CTLA-4.198 Novel approaches fusing high-
dimensional radiomics with pathological assessment of 
biopsy specimens are also being developed along with 
ultrasound-based strategies to obtain non-invasive prog-
nostic and predictive biomarkers.

Pseudoprogression
During treatment with ICIs, false-positive ‘pseudopro-
gression’ may appear as new or increased FDG-avid areas 
on FDG-PET/CT or new or enlarging areas of disease 
on CT. Typically pseudoprogression has been reported 
during the first 12 weeks of ICI therapy, although late 
pseudoprogression may occur as well. Pseudoprogression 
may be more common with CTLA-4 inhibitors compared 
to PD-1 inhibitors and has been estimated to occur in 
about 6.4% of patients with melanoma receiving ICIs.199 
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While progressive disease, including pseudoprogression, 
is strictly defined by a ≥20% increase in the sum of the 
longest dimension with an absolute increase of 5 mm 
from nadir or the appearance of new lesions, atypical 
response (defined as a transient increase of 10–19% 
above the nadir) may also be observed with ICI therapy. 
When atypical response is included in the definition of 
‘pseudoprogression’, rates of this phenomenon are much 
higher. For example, one retrospective study of patients 
receiving nivolumab with or without another anticancer 
agent (including ipilimumab) reported a RECIST v1.1 
rate of pseudoprogression (including atypical response) 
of 31% among 45 patients with melanoma who experi-
enced a clinical benefit from therapy.200 These atypical 
responses may represent antitumor immune activity—one 
retrospective study of 96 patients with melanoma treated 
with pembrolizumab found that an increase of <20% 
in (iRECIST) tumor burden on CT was associated with 
improved OS.201

It is critical to distinguish true progression of disease 
on immunotherapy versus pseudoprogression. If progres-
sion on imaging is true or confirmed, then the resistance 
phenotype (ie, primary vs secondary) may inform subse-
quent lines of treatment (see the Progression following 
prior anti-PD-1 treatment section).139 However, distin-
guishing true progression from pseudoprogression on 
imaging is challenging. Biopsy of new or enlarging lesions 
could potentially demonstrate infiltrating immune cells, 
but this procedure is invasive, may not be feasible or safe, 
and may be subject to sampling error.202 Measurement 
of circulating or cell-free tumor DNA is an active area of 
investigation to differentiate between pseudoprogression 
and confirmed progression,35 however, this technique has 
not been validated with large prospective studies.

Treatment beyond progression
The iRECIST guidelines propose that clinically stable 
patients with progression of disease on imaging may 
undergo repeat imaging in 4–8 weeks to distinguish true- 
versus pseudo-progression.203 Clinically relevant increases 
in disease-related symptoms or a decline in performance 
status are likely to be associated with true progression, 
however. Confirmatory imaging may be delayed beyond 
8 weeks in certain circumstances, for example, when 
no salvage therapy is available or when the tumor being 
treated has a well described association with pseudopro-
gression (eg, melanoma). Severe laboratory abnormal-
ities and irAEs should both be absent if ICIs are to be 
continued beyond progression on imaging.204

Management of oligoprogressive disease
Definitive management of isolated sites of metastatic 
disease progression can improve survival and should be 
considered for all patients receiving immunotherapy who 
develop an isolated site of progression. Multiple studies 
prior to the widespread use of ICIs have demonstrated 
survival benefit with metastasectomy,205–207 including 
second metastasectomy.208 In IMMUNED, the median 

RFS was NR (HR vs placebo 0.23; 97.5% CI 0.12 to 0.45; 
p<0.0001), 12.4 months (HR vs placebo 0.56; 97.5% CI 
0.33 to 0.94; p=0.011), and 6.4 months for patients 
who received adjuvant ipilimumab plus nivolumab, 
nivolumab, and placebo, respectively, among 162 patients 
with treatment-naïve stage IV melanoma and NED status 
post definitive surgery or radiotherapy.80 The pattern of 
disease progression and successful completion of defini-
tive treatment have important implications for outcomes. 
Definitive treatment for progression of established 
tumors compared with lesions in a new location was asso-
ciated with significantly improved 3-year PFS (70% vs 
6%; p=0.001) and 5-year disease-specific survival (93% vs 
31%; p=0.046) in one retrospective study that included 
52 patients receiving ICIs for metastatic melanoma.209 
Significant improvement in median OS was seen in 237 
patients with stage IV or unresectable stage III mela-
noma receiving ICIs following metastasectomy for those 
who achieved a complete resection (NR vs 10.8 months; 
p<0.0001) and for those who underwent resection of 
a single (vs multiple) metastases (NR vs 7.8 months; 
p<0.0001).210

Treatment of oligometastatic disease with radiation 
may be used to address brain lesions and extracranial 
metastases that are not amenable to surgical resection. 
Radiation may enhance the efficacy of systemic immu-
notherapy through the abscopal effect, a phenomenon 
by which radiation is thought to produce an out-of-field 
response potentially mediated by immune system acti-
vation.211 Although some retrospective studies have 
demonstrated efficacy and acceptable safety with radi-
ation combined with ICI therapy,212 213 a concurrent 
radio-immunotherapy approach has yet to be validated in 
large-scale, prospective trials.

Duration of immunotherapy
Although increasing numbers of patients with advanced 
melanoma survive long-term with ICI therapy, the optimal 
duration of treatment has yet to be established. In a small 
part-prospective, part-retrospective study of 185 patients 
with advanced melanoma who were observed following 
elective discontinuation of pembrolizumab or nivolumab 
in the absence of disease progression or a toxicity limiting 
treatment, 78% of patients remained progression-free 
after stopping therapy. Progression occurred in only 14% 
of patients who had achieved a CR compared to 32% and 
50% of patients whose best response was a PR and SD, 
respectively.214 A retrospective single-institution study 
where elective discontinuation of treatment was allowed 
after a median treatment duration of 12 months based on 
a CR on CT scan, a CMR on FDG-PET/CT, or NED on 
biopsy of a non-CR/CMR tumor site found a 3-year EFS 
rate of 95%.180 The ongoing phase II PET-Stop/EA6192 
trial (NCT04462406) is prospectively evaluating the utility 
of FDG-PET/CT and biopsy to determine optimal cessa-
tion of ICIs for unresectable stage IIIB to IV melanoma. 
In the KEYNOTE-001 trial, 655 patients with ipilimumab-
naïve or ipilimumab-pretreated advanced/metastatic 
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melanoma received different doses of pembrolizumab, 
and the 24-month disease-free survival (DFS) rate for 
the 105 patients who achieved a CR was 90.9%.215 The 
24-month DFS rate for the 67 patients who discontinued 
pembrolizumab after CR for observation was almost iden-
tical at 89.9%. In the absence of prospective data, there 
are proposed algorithms to determine optimal ICI dura-
tion, with consideration for cessation of treatment for 
patients who either achieve a CR for at least 6 months 
or a PR or SD for at least 6 months with no active disease 
on FDG-PET/CT or pathologic assessment.181 However, 
with a lack of large-scale, prospective data to inform the 
optimal duration of ICI treatment, elective ICI discon-
tinuation mandates a thorough risk-benefit discussion. 
The duration of ICI therapy should be decided on in 
consultation with patients who have been educated early 
about the possibility of and reasons for ICI cessation. Data 
regarding the chance of response with ICI rechallenge 
on subsequent relapse (discussed in the Rechallenge with 
ICI section) and the surveillance plan to monitor for 
relapse should be proactively discussed with patients and 
their caregivers.

The decision to rechallenge a patient with ICI therapy 
following the development of an irAE should be deter-
mined by the risks of rechallenge (eg, severity of the 
initial irAE, requirement for prolonged immunosup-
pression) versus the potential benefit of ICI therapy (eg, 
response of disease to initial course of ICI therapy). A 
more detailed discussion of ICI rechallenge following 
an irAE can be found in the SITC CPG on ICI-related 
adverse events.87

Panel recommendations
	► For patients with melanoma receiving ICIs, radio-

graphic measurement of response is useful but not 
universally predictive of clinical benefit and the infor-
mation obtained must be placed in the larger clinical 
context (LE:3).

	► The decision to continue ICI therapy beyond initial 
radiographic progression should be based on 
melanoma-associated symptoms, disease kinetics, and 
the presence or absence of irAEs.

	► For patients with melanoma with clinical symptoms 
of ongoing disease, irAEs, or who are treated beyond 
progression, repeated radiographic assessment after a 
short interval (4–8 weeks) may guide decision-making.

	► For clinically stable patients with melanoma receiving 
ICIs who develop an isolated site of progression, local 
therapy may be considered while systemic ICI therapy 
is continued.

	► While the optimal duration of ICI treatment for 
patients with unresectable or metastatic melanoma 
has yet to be determined by prospective data, retro-
spective data support discontinuation of ICI therapy 
after 1 year using confirmed CR, CMR on FDG-PET/
CT, or pCR (LE:3). Prolonged PR or SD may also serve 
as potential thresholds for treatment discontinuation 
after 1 year, however, PFS is lower for these patients 

(LE:3). There are no data to support treatment with 
ICIs beyond 2 years.

SPECIAL PATIENT POPULATIONS
A number of patient populations have historically been 
excluded from clinical trials of ICIs and therefore efficacy 
and safety of immunotherapy for these patients is largely 
derived from small retrospective analyses or case reports. 
These populations include patients with pre-existing 
autoimmune disease, patients requiring immunosuppres-
sion (eg, for solid organ transplant), patients with poor 
performance status, patients living with HIV (PLWH), 
pregnant patients, and patients with rare non-cutaneous 
subtypes of melanoma. Due to the paucity of data avail-
able to guide the use of ICIs in these populations, shared 
decision-making between the patient and oncology team 
is imperative and should include a discussion of the 
patient’s goals of treatment, potential risks and benefits 
of treatment, and enrollment in clinical trials.

Panel recommendations
	► For the special patient populations discussed in this 

guideline, it is critical to consider clinical trials in 
all stages of treatment (eg, neoadjuvant, adjuvant, 
metastatic).

	► For patients with melanoma, performance status and 
comorbidities should take precedence over numerical 
age when determining eligibility for therapy with ICIs 
(LE:3).

Patients with altered immune systems at baseline
Patients with pre-existing autoimmune disease
ICIs may be considered for patients with melanoma 
and pre-existing autoimmune disease on a case-by-case 
basis depending on the organs affected, the severity of 
the autoimmune condition, cancer prognosis, and need 
for immunosuppression. SITC guidelines recommend 
initiating ICI therapy in patients with pre-existing life-
threatening autoimmune disease only after a careful 
risk-benefit discussion with consideration of risk of auto-
immune flare versus potential survival benefits of ICIs 
as well as alternative therapies.87 For patients with non-
life-threatening autoimmune disease, counseling on the 
possibility of autoimmune flare-ups and close monitoring 
with potential involvement of an appropriate specialist 
during ICI treatment are recommended.

Patients who are immunosuppressed and/or solid organ transplant 
recipients
Although solid organ transplant recipients are at 
increased risk of developing a malignancy, they have 
historically been excluded from clinical trials of ICIs 
due to the potential for graft rejection.216 Although clin-
ical benefit of immune checkpoint blockade has been 
noted in some transplant recipients, an overall allograft 
rejection rate of 41% following treatment with ICIs was 
reported in one retrospective analysis of 64 patients.217 
Rejection rates were reported at 44% for transplanted 
kidneys, 39% for transplanted livers, and 20% for cardiac 
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allografts. Prospective data from a phase I study of 17 
kidney transplant recipients receiving nivolumab for 
advanced solid tumors suggest that maintaining baseline 
immunosuppression during anti-PD-1 therapy may be 
safe and tolerable with reduced risk of allograft rejection, 
however, additional studies are needed to establish if ICI 
efficacy is compromised using this approach.218

Patients who are elderly or have an ECOG PS ≥2
ICIs are well-tolerated in the elderly,219 220 including 
combination ipilimumab plus nivolumab.219 The safety 
and efficacy of ICIs in patients with a poor ECOG PS is 
less clear. In one retrospective cohort study of 519 patients 
with advanced urothelial cancer, an improved ECOG PS 
(0–1 versus ≥2) was associated with an improvement in 
median OS for those receiving ICIs in the first line (15.2 
vs 7.2 months; HR 0.62; p=0.01) but not subsequent lines 
of treatment (9.8 vs 8.2 months; HR 0.78; p=0.27).221 
Importantly, ICI initiation within 30 days of death was 
associated with increased odds of dying in a hospital in 
this population (OR 2.89; p=0.04).

Patients living with HIV infection
PLWH are at increased risk for developing melanoma 
even in the post-highly active antiretroviral therapy 
(HAART) era.222 Clinical benefit and acceptable safety 
with anti-PD-1 monotherapy have been demonstrated in 
a cohort study that enrolled patients with advanced non-
melanoma cancers and well-controlled HIV (CD4 count 
≥100 cells/µL, antiretroviral therapy for ≥4 weeks, HIV 
viral load <200 copies/mL).41 For patients with poorly-
controlled HIV, consultation with an infectious diseases 
specialist and initiation of HAART is recommended prior 
to initiation of ICIs.223 A systematic review including 73 
PLWH with a variety of advanced solid tumors found an 
ORR of 27% for ICIs (mostly anti-PD-1 monotherapy) in 
the melanoma subgroup.224 Across tumor types, for the 
34 patients with known paired pretreatment and post-
treatment viral titers available, HIV remained suppressed 
in 26 of the 28 (93%) individuals with undetectable HIV 
loads at baseline. Although using ICIs to treat melanoma 
in PLWH requires close co-management with an infec-
tious disease specialist, these patients should be given 
equal consideration to the general population for treat-
ment with ICIs in the standard of care and clinical trial 
settings.225–227 While ICIs have been proposed for treat-
ment of HIV given the role of the PD-1 axis in main-
taining the latent viral reservoir as well as antiviral T-cell 
exhaustion, checkpoint blockade as a dual treatment 
for melanoma and HIV residual after HAART remains 
theoretical.228–230

Patients who are pregnant
Although case reports have documented pregnancies 
being carried to term in women with advanced mela-
noma receiving ICIs,231–234 initiation of ICIs during 
pregnancy is generally discouraged, with adherence to 
pregnancy prevention strongly recommended during 

ICI treatment87 and for 5 months following cessation. 
Anti-PD-1 agents are pregnancy category D drugs, while 
ipilimumab is pregnancy category C,234 with evidence for 
placental transfer of exogenously-administered maternal 
IgG antibodies.235 One retrospective analysis of seven 
pregnant patients (and nine neonates) receiving ICIs for 
advanced melanoma reported an 88.9% rate of prema-
ture birth and a 71.4% rate of pregnancy complications, 
including intrauterine growth retardation, hemolysis, 
elevated liver enzymes, low platelet count (HELLP) 
syndrome, placental insufficiency, and low fetal heart 
rate.234 The use of T-VEC is also contraindicated during 
pregnancy.169

Panel recommendations
	► Patients with melanoma who have altered immune 

systems at baseline should not be automatically 
excluded from receiving ICI therapy. Given that 
immunotherapy is potentially curative for melanoma, 
these patients should be referred to an experienced 
cancer center for consideration of treatment. Shared 
decision-making between patient, provider, and 
collaborative care team to initiate ICI therapy is essen-
tial when discussing risks versus benefits of ICIs for 
these patients.

	► For solid organ transplant recipients with melanoma, 
the shared decision to initiate ICI therapy should 
be informed by a careful risk-benefit discussion in 
consultation with the transplantation team, weighing 
the chance of long-term melanoma specific survival 
against the substantial risk of allograft loss resulting 
in the need for life-supporting interventions (eg, dial-
ysis, insulin, etc) or death.

	► For patients with pre-existing autoimmune disease 
with melanoma, the shared decision to initiate ICI 
therapy should be informed by a careful risk-benefit 
discussion in coordination of care with relevant 
specialty providers weighing the chance of long-term 
melanoma specific survival against the risk of flare of 
autoimmune disease.

	► PLWH and melanoma should not be routinely 
excluded from receipt of ICI therapy either on or off 
clinical trials (LE:1). Data have demonstrated that 
it is safe to use ICIs in PLWH who are compliant on 
HAART unless there is a specific contraindication 
to ICI therapy (eg, low CD4 count or uncontrolled 
viremia).

	► For pregnant patients with melanoma, there are no 
clinical trial data to inform the efficacy or safety of 
ICIs. Initiation or continuation of ICI treatment 
in pregnant patients warrants a careful risk-benefit 
conversation with the patient and the individuals they 
choose to be involved with their decision-making (eg, 
family, intimate partner, and friends) along with multi-
disciplinary evaluation including high-risk obstetrics 
(LE:4).

	► For patients with melanoma receiving non-steroid 
therapeutic immune suppression, reduction or 
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modification of immune suppression should be 
discussed, when appropriate, prior to initiation of ICI 
therapy (LE:5).

	► For patients with melanoma who are receiving high-
dose corticosteroids, the dose of corticosteroids 
should be reduced to ≤10 mg prednisone (or equiv-
alent) per day, if possible, prior to initiation of ICI 
therapy (LE:3). This does not apply to corticosteroids 
for solid organ allograft preservation. For patients 
who are unable to taper to ≤10 mg prednisone per 
day, individual consideration is required with possible 
subspecialty co-management.

Patients with non-cutaneous melanoma
Uveal melanoma
Around 5% of all melanomas are uveal, a disease that is 
molecularly and clinically distinct from cutaneous mela-
noma and has a lower response rate to ICIs.236 Uveal mela-
noma has a propensity for metastatic spread—particularly 
to the liver—which may occur years to decades following 
initial diagnosis.10 Although primary uveal melanomas 
may be treated with eye-directed radiotherapy or surgery, 
52% of locally treated tumors will eventually metastasize 
and the prognosis is very poor for distantly recurrent 
disease.237 Systemic treatment options for metastatic 
uveal melanoma are limited and clinical trial enrollment 
for these patients is always preferred when possible. GEP, 
a test performed by the treating ophthalmologist, can be 
helpful to determine prognosis and eligibility for clinical 
trial enrollment.10

The response rate of metastatic uveal melanoma to 
ICI monotherapy is very low at around 3.6% for anti-
PD-(L)1 therapy238 and 2.6% for ipilimumab239 in small 
retrospective and single-arm studies. Response rates for 
combination ipilimumab plus nivolumab have been rela-
tively higher at 11.5%240 and 18%241 in separate phase II 
studies.

In January 2022, the US FDA approved tebentafusp-
tebn (IMCgp100), a gp100 peptide-HLA-directed CD3 
bispecific T-cell engager, for the treatment of unresect-
able or metastatic uveal melanoma in patients who are 
HLA-A*02:01 genotype positive. Tebentafusp-tebn was 
the first systemic therapy to demonstrate an OS benefit 
for patients with metastatic uveal melanoma. In the 
phase III, open-label IMCgp100-202 (NCT03070392) 
trial, 378 HLA-A*02:01-positive patients with treatment-
naïve, unresectable or metastatic uveal melanoma were 
randomized 2:1 to receive either tebentafusp-tebn or 
investigator’s choice of systemic treatment (single-agent 
pembrolizumab, ipilimumab, or dacarbazine).242 Median 
OS in the tebentafusp-tebn group was 21.7 months versus 
16.0 months for investigator’s choice of treatment (HR 
0.51; 95% CI 0.37 to 0.71; p<0.001). The 1-year OS and 
6-month PFS rates, respectively, were 73% and 31% for 
the tebentafusp-tebn group versus 59% and 19% in the 
control group (HR for OS 0.51; 95% CI 0.37 to 0.71; 
p<0.001; HR for PFS 0.73; 95% CI 0.58 to 0.94; p=0.01). 
Tebentafusp-tebn was well-tolerated—although most 

patients in the tebentafusp-tebn group experienced a 
rash (83%) or fever (76%), only 2% of these patients 
discontinued treatment due to irAEs and there were no 
treatment-related deaths.

Uveal melanoma most commonly metastasizes to the 
liver, and disease surveillance should always include cross-
sectional liver imaging (eg, ultrasound, CT, or MRI) at 
a frequency determined by recurrence risk as deter-
mined by a GEP.10 243 When metastatic uveal melanoma 
is confined to the liver, it may be treated with various 
types of liver-directed therapy offering a PFS benefit over 
systemic treatments.244 These treatments may include 
regional isolated perfusion, embolization, ablation, or 
radiation, and should be guided by a multidisciplinary 
discussion. The phase III FOCUS trial of patients with 
hepatic-dominant ocular melanoma reported an ORR 
(primary study endpoint) of 35.2% versus 12.5% for 
patients receiving percutaneous hepatic perfusion versus 
investigator’s choice of transarterial chemoembolization 
(TACE), pembrolizumab, ipilimumab, or dacarbazine.245 
The study also demonstrated an improvement in median 
OS, which was 20.53 months (95% CI 16.59 to 24.35) for 
the patients who received percutaneous hepatic perfu-
sion versus 14.06 months (95% CI 9.99 to 19.78) for the 
patients who received best alternative care.

Mucosal melanoma
Only around 1% of melanomas are mucosal in origin, 
with these rare tumors affecting primarily the head and 
neck, anal/rectal, and female genital tract sites.236 The 
5-year survival rate for mucosal melanoma is 25%, with 
worse survival outcomes compared with other melanoma 
subtypes.246

For resectable mucosal melanoma, guidelines recom-
mend adjuvant ICIs and clinical trial enrollment for all 
patients.247 A phase II study of patients with resected stage II 
and stage III mucosal melanoma randomized 189 patients 
to receive adjuvant observation, high-dose IFNα-2b, or 
temozolomide plus cisplatin.248 At a median follow-up 
time of 26.8 months, the median RFS and estimated 
median OS were 5.4 months and 21.2 months (observa-
tion), 9.4 months and 40.4 months (high-dose IFNα-2b), 
and 20.8 months and 48.7 months (for temozolomide 
plus cisplatin), respectively. Data demonstrating benefit 
for adjuvant immunotherapy for mucosal melanoma are 
conflicting, however. A multicenter, retrospective analysis 
of 118 patients with mucosal melanoma who underwent 
curative-intent surgery with or without radiation and with 
or without adjuvant radiation and/or adjuvant systemic 
therapy (immunotherapy [n=70], chemotherapy [n=5], 
and targeted therapy [n=1]) demonstrated no benefit 
with systemic adjuvant therapy.249 One single-institution, 
retrospective analysis identified 36 patients with resect-
able mucosal melanoma who had received neoadju-
vant anti-PD-1 therapy with or without an anti-CTLA-4 
agent.250 The ORR was 47% with a pathologic response 
rate of 35%. One quarter of the patients did not undergo 
surgery due to a CR (n=3, 8%) or disease progression 
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(n=6, 17%). An ongoing trial is evaluating lenvatinib plus 
pembrolizumab in the neoadjuvant/adjuvant setting for 
this rare cancer (NCT04622566).

In the metastatic setting, response rates to pembroli-
zumab monotherapy were 22% and 15% for ipilimumab-
naïve and ipilimumab-pretreated disease, respectively, 
in 84 patients with mucosal melanoma identified in a 
post-hoc analysis of KEYNOTE-001, KEYNOTE-002, and 
KEYNOTE-006.251 Similar response rates were reported 
in a separate pooled analysis of 86 patients with mucosal 
melanoma (including some patients pretreated with ipili-
mumab), including a 23.3% ORR for patients receiving 
nivolumab monotherapy and an ORR of 37.1% associ-
ated with combination ipilimumab plus nivolumab.252 
Ongoing studies of ICIs in combination with agents that 
inhibit the vascular endothelial growth factor (VEGF) 
pathway have demonstrated high response rates for 
patients with mucosal melanoma.

Acral lentiginous melanoma
Although rare, acral lentiginous melanoma (ALM) is 
the most common subtype of melanoma among non-
Caucasian patients, most commonly presents on the 
non-hair-bearing regions (soles, palms, or subungual), 
and has a worse prognosis than non-acral cutaneous 
melanoma.253 254 In the phase II CheckMate 172 trial of 
nivolumab for patients whose advanced melanoma had 
progressed on ipilimumab, a similar median OS and 
18-month survival was observed for patients with non-acral 
(25.3 months and 57.5%, respectively) and acral (25.8 
months and 59.0%, respectively) melanoma.255 Another 
multi-institutional, retrospective cohort analysis that iden-
tified 25 patients with advanced ALM (80% of whom had 
received prior ipilimumab) reported an ORR for anti-
PD-1 therapy (either pembrolizumab or nivolumab) of 
32% and a median PFS of 4.1 months (median follow-up 
time 20.0 months).256 ALM is considered immunolog-
ically cold compared with cutaneous melanoma,257 and 
combination approaches with imiquimod, dacarbazine, 
or IFN therapy have been proposed to improve the effi-
cacy of ICIs for ALM,258 although large scale prospective 
data for these strategies are lacking.

Panel recommendations
	► Patients with non-cutaneous melanoma should be 

advised that although these are rare subsets of mela-
noma, clinical trial strategies may be available that 
lead to long-term, high-quality survival.

	► For patients with rare melanoma subtypes, referral 
to an experienced provider at an academic medical 
center is recommended.

	► For all patients with advanced rare melanoma 
subtypes, immunotherapy is recommended in the 
frontline setting with consideration for potential 
contraindications and toxicities.

	► For all patients with rare melanoma subtypes, molec-
ular mutation testing is recommended. The discovery 
of an actionable mutation offers the opportunity 

for targeted therapy or enrollment in molecularly-
directed clinical trials.

	► For patients with localized uveal melanoma, eye-
directed therapy at a subspecialty center should be 
considered for primary treatment.

	► In the surveillance of patients with uveal melanoma, 
liver monitoring is recommended, which may be 
tailored to the patient’s risk of recurrence (LE:2).

	► For patients with uveal melanoma oligometastatic 
to the liver only, liver-directed therapy should be 
considered (LE:1) and can be considered for use in 
conjunction with immunotherapy on multidiscipli-
nary discussion (LE:5).

	► For adult patients with untreated HLA-A*02:01-
positive unresectable or metastatic uveal melanoma, 
treatment with tebentafusp-tebn (LE:2) or clinical 
trial enrollment is recommended.

	► For patients with mucosal melanoma, a risk benefit 
discussion about definitive surgical resection at a 
specialty care center as a frontline consideration 
should be held, with the role of immunotherapy best 
determined by multidisciplinary evaluation.

Patient education and QOL support
Patient and caregiver education are imperative for 
effective and safe cancer care, particularly for patients 
receiving ICIs. Providers should counsel patients on the 
unique mechanism of action and side effect profile of 
ICIs both prior to initiation and throughout the course of 
treatment using a communication style that is best suited 
to each individual patient.259 260 Oncology nurses and 
oncology advanced practice providers play a pivotal role 
in patient education, including management of treat-
ment side effects, and the nurses’ level of knowledge is 
influential on shared decision-making.261 If the patient/
caregiver appears to be struggling to digest informa-
tion, it may be helpful to proactively address commonly 
asked questions about immunotherapy or key differences 
between immunotherapy and chemotherapy. Referral to 
support groups, counseling, social work, pain manage-
ment, financial counseling, survivorship, and other 
resources is important to help maintain patient QOL 
throughout and after immunotherapy treatment.

Recognition of irAEs
Although most irAEs occur within the first 16 weeks of 
initiating ICIs, they may also occur years after starting 
treatment.262 ICIs may continue to influence the immune 
system following discontinuation and patients should 
be instructed to alert all medical providers about their 
present or past receipt of ICIs.260

All patients receiving ICIs and their caregivers should 
receive frequent counseling about the signs and symptoms 
of irAEs, with encouragement to ‘call early and call often.’ 
Patients may be hesitant to report irAE symptoms for fear 
of treatment discontinuation, therefore it is imperative 
to educate patients about the importance of early irAE 
recognition.263 The oncology team should also provide 
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reassurance that most irAEs can be effectively managed 
and many patients are candidates for subsequent ICI 
rechallenge. Furthermore, patients and caregivers may 
benefit from knowing that neither the development of 
irAEs nor a requirement for steroids to treat irAEs nega-
tively impacts OS.262 Standardized toxicity questionnaires 
may further facilitate irAE-related discussions between 
providers and patients/caregivers, and other modal-
ities (such as online reporting) may offer a convenient 
method for reporting non-emergent symptoms.

Patients receiving ICIs should be encouraged to carry a 
wallet card with their treatment information and contact 
information for their primary oncologist.259 263 One ICI 
wallet card is available for download from the Oncology 
Nursing Society at: www.ons.org/toolkits/immunothera-
py-patient-wallet-card-1. It is also important for patients 
to know that their oncologist should be alerted in the 
event of a suspected irAE, regardless of which healthcare 
provider initially diagnosed the toxicity. Patients may 
also benefit from a medical bracelet alerting providers to 
irAEs that may lead to an emergency medical situation 
(eg, patients with immune-related adrenal insufficiency 
requiring stress dose steroids during acute illness).260

QOL outcomes with ICIs
Data from registrational trials as well as ‘real world’ studies 
demonstrate that ICIs, particularly anti-PD-1 mono-
therapy, are well-tolerated with either a neutral or a posi-
tive impact on health-related quality of life (HRQOL). 
The prespecified exploratory endpoints of EORTC QOL 
Questionnaire Core 30 (QLQ-C30) global health status 
(GHS)/QoL and EuroQol 5 dimension 5 level (EQ-5D-5L) 
visual analogue scale (VAS) scores were stable from base-
line to week 48 in both the adjuvant pembrolizumab and 
adjuvant placebo arms of KEYNOTE-716, with no clini-
cally meaningful decline observed.264 HRQOL outcome 
data from KEYNOTE-002265 and KEYNOTE-006266 
demonstrate superiority of pembrolizumab to chemo-
therapy and ipilimumab, respectively, in terms of QOL 
measures. Similarly, no significant deterioration in 
HRQOL was observed for patients receiving nivolumab 
with or without ipilimumab in CheckMate 067.267 One 
prospective observational ‘real world’ study demonstrated 
more favorable HRQOL outcomes for pembrolizumab 
compared with ipilimumab plus nivolumab in patients 
with treatment-naïve metastatic melanoma at 12, 18, and 
24 weeks,268 however, the durability of these outcomes was 
not reported. Increasing numbers of patients are expe-
riencing long-term survival after receiving ICIs. A single 
institution survey of 90 patients who had completed 
therapy with an ICI and were alive more than 1 year 
following treatment initiation269 found that most survi-
vors reported excellent overall QOL, which did not differ 
based on time since treatment completion or receipt of 
combination therapy. However, 40% of survivors reported 
some or moderate anxiety/depression, 31% reported 
some or moderate pain/discomfort, 28% reported 

fatigue, 17% reported joint aches, 12% reported muscle 
aches, and 12% reported difficulty in sleeping.

Financial toxicity
Oncology providers should facilitate open and frequent 
communication about the cost of care with patients and 
caregivers early on, with prompt referral for financial 
assistance when needed. It is important for providers to 
realize that the cost of immunotherapy treatment may 
go beyond the price of the anticancer agents and that 
expenses related to travel for appointments, missed 
work, and unplanned hospital stays may cause patients 
unanticipated financial distress. In a Cancer Support 
Community online questionnaire completed by 57 mela-
noma survivors, 69% of respondents reported moderate 
to very serious concern regarding health insurance/
money worries with 57% depleting their savings due to 
medical costs.270 Furthermore, despite 42% of respon-
dents desiring financial assistance, only 28% reported 
speaking to their care team about the cost of care. In this 
survey, financial impact was significantly associated with 
increased distress for patients with an annual income of 
less than $60,000 USD (p<0.05). The prohibitive cost of 
healthcare also adversely impacts compliance, with 13% 
of survivors reporting that they had to skip some doses of 
medications due to medical expenses.

Fertility considerations
A significant number of patients in the USA under the 
age of 50 years are diagnosed with melanoma.271 As 
increasing numbers of patients with melanoma are expe-
riencing long-term survival following ICI therapy, fertility 
has become an important survivorship issue for these 
patients. ICIs may impair fertility directly or as a result 
of immune-related endocrinopathies, including hypothy-
roidism and primary or secondary hypogonadism.272 273 
Hypophysitis has been reported at higher rates with ipili-
mumab (up to 11%) compared with anti-PD-(L)1 therapy 
(<1–3%),272 and patients should be counseled on the risk 
of infertility associated with their specific ICI treatment 
plan. Furthermore, any patient desiring fertility following 
ICI treatment should be considered for referral to an 
oncofertility specialist prior to initiation of therapy to 
assist with family planning.274 Patients should be advised 
that insurance coverage for fertility preservation may 
vary between insurance providers and demographics (eg, 
patient sex assigned at birth).

Panel recommendations
	► When providing education to patients with mela-

noma receiving ICIs, and their caregivers, it is impor-
tant to present information in a clear, concise, and 
easily understandable format. The treating oncology 
team should proactively identify barriers to care (eg, 
language barrier, lack of access to reliable internet/
phone, after-hours communication) and attempt to 
address these barriers as early as possible.

www.ons.org/toolkits/immunotherapy-patient-wallet-card-1
www.ons.org/toolkits/immunotherapy-patient-wallet-card-1
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	► The oncology team should establish realistic expec-
tations with patients and their caregivers in terms of 
toxicity management (eg, need for holding doses, 
initiation of steroids) and goals of treatment.

	► For patients with melanoma receiving ICIs and 
their caregivers, a clear, ongoing line of communi-
cation with the oncology team is necessary as irAEs 
may present at any time during or after treatment. 
It is important to emphasize to patients that irAEs 
may present with symptoms that could be mistaken 
as cancer-related (eg, fatigue due to autoimmune 
adrenal insufficiency), therefore ongoing communi-
cation between the oncology team and the patient 
and their caregivers is imperative for early identifi-
cation and management. The oncology team should 
identify and confirm the best method for commu-
nication with each patient and their caregivers. 
Patients and caregivers should be encouraged to 
contact the oncology team promptly to report new 
or worsening symptoms suggestive of an irAE. Coun-
seling should be provided on what symptoms would 
warrant reporting during evening, weekend, and 
holiday hours.

	► The oncology team should perform ongoing assess-
ments of the patient’s understanding of the impor-
tance of reporting symptoms of irAEs. A thorough 
review of systems probing for irAEs should be obtained 
at each follow-up visit.

	► For patients with melanoma receiving ICIs, QOL support 
requires a patient-centered approach. The patient and 
their caregivers should be offered multidimensional 
resources, including psychosocial support, dietary coun-
seling, pain management, patient and survivor and 
caregiver support groups, comprehensive skin examina-
tions, physical and/or occupational therapy, and finan-
cial counseling. Patients may require these services at any 
point during their care, including after ICI discontinua-
tion and during survivorship years.

	► For all patients with melanoma benefiting from 
immunotherapy, a survivorship plan should be 
considered early on. Recognizing and managing 
affective disorders associated with prior cancer treat-
ment and diagnosis, transitioning to a new care team, 
anxiety associated with surveillance imaging, and 
defining life ‘post-cancer’ are all key survivorship 
considerations.

	► For patients with melanoma with reproductive poten-
tial, pregnancy prevention should be addressed prior 
to initiation of immunotherapy. For patients with 
melanoma being considered for immunotherapy who 
wish to preserve fertility, referral to an oncofertility 
specialist should be strongly considered.

	► The oncology team should provide support and educa-
tion for the optimal management of long-term, fixed 
immune-related toxicities (eg, hypoadrenalism, hypo-
thyroidism, diabetes). This includes management and 
education about the long-term effects of steroid use 
with regular assessment of bone health.

CONCLUSION
Immunotherapy has been improving survival for patients 
with advanced melanoma for decades, and ICIs are now 
approved to combat earlier stages of the disease in the 
adjuvant setting. Patients with advanced melanoma who 
respond to immunotherapy have a chance for long-
term survival, with ICI combinations targeting LAG-3 or 
CTLA-4 in addition to PD-1 driving up response rates. 
However, patients whose melanoma is not responsive to 
immune checkpoint blockade, including those with non-
cutaneous disease subtypes, are much less likely to survive 
their cancer, particularly in the advanced stages of disease. 
Ongoing studies are evaluating novel agents and combi-
nations—including intratumoral approaches and cell 
therapies—in order to make immunotherapy effective for 
all patients with melanoma, whether in the neoadjuvant, 
adjuvant, or advanced disease setting. Biomarkers are 
also needed to identify those patients who will respond to 
ICIs and who are more likely to tolerate the side effects of 
dual checkpoint blockade or emerging strategies. Immu-
notherapy is often lifesaving for patients with melanoma, 
and strategies to expand access to ICIs for patients with 
altered immune systems such as solid organ transplant 
recipients, pregnant patients, or PLWH are urgently 
needed. Numerous studies aimed at addressing these 
and other obstacles are ongoing, and it is incumbent on 
the entire oncology community to prioritize clinical trial 
enrollment in shared decision-making with their patients. 
This guideline will be updated as highly anticipated new 
data on immunotherapy for the treatment of melanoma 
become available.
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