
Jeffrey Zhao 
Northwestern University  
Feinberg School of Medicine 
Chicago

Carlos Galvez, MD 
Department of Medicine 
Northwestern University  
Feinberg School of Medicine 
Chicago

Jeffrey A. Sosman, MD 
Robert H. Lurie Comprehensive  
Cancer Center 
Northwestern University 
Chicago

The State of Adjuvants in 2018

Recent advances in immunotherapy 
with antibody-based immune checkpoint 
blockade (ICB) and targeted kinase-
directed small molecule therapies  have 
transformed the adjuvant armamentar-
ium for high-risk cutaneous melanoma. 
Using these agents following surgical 
intervention in the management of pa-
tients with American Joint Committee 
on Cancer (AJCC) stage III disease with 
lymph node involvement at high risk of 
relapse, oncologists have achieved five-
year survival rates of 40 percent1 and 
decreased the risk of recurrence with 
disseminated disease. 

Prior to 2015, options for adjuvant treat-
ment following surgery were limited to 
interferon alfa-2b (Intron A®). High-dose 
IFNα-2b provided a minimal clinical 
benefit in high-risk patients and had 
an unfavorable adverse event profile. 
A comprehensive meta-analysis of 14  
trials found modest effects of treatment, 
with a statistically significant improve-
ment in disease-free survival in 10 of 17 
comparisons to observation only and 
improved  overall survival in only four 
of 14 comparisons (hazard ratios for dis-
ease recurrence and death of 0.82 and 
0.89, respectively).2,3 High-dose IFNα-
2b therapy was associated with toxici-
ties such as fatigue, fever, myalgia and  
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From the Editors 
The year 2011 proved to be a watershed moment in the treatment of advanced melanoma, with the approvals of the first 
BRAF-targeted therapy and checkpoint blockade therapy. Multiple individual and combination therapies followed in these 
treatment categories over the next few years, significantly delaying recurrence and improving overall survival (OS) for many 
stage IV patients. 

With the successes observed in stage IV patients, it was only a matter of time for these drugs to be studied as adjuvant 
therapy for resected stage IIIA–C patients. In 2015, the anti-CTLA-4 agent ipilimumab became the first checkpoint blockade 
therapy approved as adjuvant therapy for stage III melanoma. It was a quantum leap beyond the only previous approved 
agent, IFNα-2b, significantly improving recurrence-free survival (RFS) while also having some impact on OS. Since then, a 
second checkpoint inhibitor (the anti-PD-1 agent nivolumab) and a combination BRAF-MEK-targeted therapy (dabrafenib-
trametinib) have been approved, and at least one other effective checkpoint inhibitor (pembrolizumab) seems primed to  
be approved shortly. 
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myelosuppression, which  occur in a major-
ity of patients.4

With the development and rapid ap-
proval of new adjuvant regimens in the 
last few years, the viability of initiating 
different therapies in high-risk stage III 
melanoma patients allows for more ef-
fective options for the physician. But it 
comes with added complexity due to the 
need to navigate a barrage of recent trial 
data. Additionally, based on results from 
the second Multicenter Selective Lymph-
adenectomy Trial (MSLT-II), completion 
lymph node dissection (CLND) is no 
longer recommended for patients with a 
single sentinel lymph node involvement.5  
This should not impact the choice of ad-
juvant therapy, since CLND has proven to 
have no impact on overall survival. 

The goal of this review is to summarize 
the exciting new advances in adjuvant 
therapy for stage III and stage IV (sur-
gically resected) melanoma while also 
providing data-driven expert recommen-
dations for practicing physicians. 

Patient Risk Stratification

Risk stratification is an important fac-
tor in the decision to initiate adjuvant 
therapy for high-risk patients. Prognostic 
factors in the eighth edition AJCC clini-
cal staging guidelines are used for strati-
fying risk in advanced melanoma, and 
tumor BRAF mutation status has a role 
in determining potential benefits and 
options for adjuvant therapy use.6 Indica-
tors known to predict disease recurrence 
and dissemination include the extent of 
lymph node involvement, tumor depth, 
ulceration and presence of non-nodal 
locoregional metastases (any number of 
in-transit, satellite and/or microsatellite 
metastases that have not yet reached the 
regional nodal basin).7 

Online calculators, including one devel-
oped by the AJCC Melanoma Database 
(available at melanomaprognosis.net 
for the AJCC seventh edition), allow for 
quick determination of risk of recurrence 
using information from large, validated 
patient datasets, but are still variable in 
their prediction.8 Given the predicted 
prognosis, subsequently the provider 
and patient must primarily weigh thera-
peutic efficacy with potential side effects, 

but also must factor in the financial cost 
of expanding the number of treatment 
regimens and the costs associated with 
managing therapy-related toxicities.9 

Within AJCC  (seventh edition) TNM-
based clinical staging groups, adjuvant 
therapy studies with the highest level 
of evidence have focused on exploring 
recurrence-free and overall survival 
benefits in patients with stage III and 
resected stage IV disease.1,6 Stage III  
patients — those who have confirmed 
lymph node involvement but no distant 
metastases — represent the preponder-
ance of the study population in recent 
trials. This focus on high-risk stage III 
disease is warranted, given the hetero-
geneous prognosis for patients within 
this group. Recent AJCC survival data 
suggest a 60 percent difference in five-
year survival between lower-risk IIIA and 
higher-risk IIID subgroups.7 In contrast, 
there has been little focus on studying 
adjuvant therapy in stage II patients 
until now. Several older major trials 
(ECOG 1684, 1690, 1694) included only a 
limited number of stage IIC patients for 
randomization to high-dose IFNα-2b or 
observation. However, high-dose IFNα-2b 
is largely irrelevant today.1 

Adjuvant Immune  
Checkpoint Blockade

There are currently two checkpoint 
inhibitors FDA-approved for use as ad-
juvant agents in advanced melanoma, 
with a third agent under FDA review and 
in line to be approved in the next few 
months. Several major studies have ex-
plored the efficacy of these unique agents 
as adjuvant therapies for high-risk stage 
III and resected stage IV disease. 

Ipilimumab (Yervoy®), nivolumab (Op-
divo®) and pembrolizumab (Keytruda®) 
ICB therapies inhibit key immune auto-
regulatory pathways normally involved 
in immune tolerance.10 Ipilimumab, a 
fully humanized IgG1 monoclonal an-
tibody targeting the CTLA-4 molecule, 
was first approved by the FDA in 2011 
for late-stage unresectable melanoma 
and later approved for adjuvant therapy 
in 2015. The human IgG4 anti-PD-1 in-
hibitor nivolumab was FDA-approved for 
advanced metastatic melanoma in late 
2014 and then in the adjuvant setting 
in December 2017, and pembrolizumab 
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will almost certainly be approved for a 
similar earlier-stage indication in the 
next few months. Mechanisms driving 
therapeutic efficacy with these agents 
can also lead to a wide spectrum of 
immune-related adverse events (irAEs) 
that can affect nearly every organ system 
including the skin, GI tract, endocrine 
organs, liver and other organs in a sub-
stantial number of patients.11 

Clinical trial EORTC 18071 showed that 
ipilimumab increases recurrence-free 
survival and overall survival compared 
to placebo as an adjuvant agent for 
stages IIIA (LN >1 mm in size), IIIB 
and IIIC disease.12,13 Following this trial,  
CheckMate 238 directly compared 
nivolumab to ipilimumab in 906 patients 
with stages IIIB, IIIC (no stage IIIA) or 
resected stage IV melanoma.14 In this 
trial,  the outcomes for the ipilimumab 
arm were similar to the previously re-
ported EORTC 18071 trial of ipilimumab 
vs. placebo.14 Nivolumab had a signifi-
cantly higher 24-month recurrence-free 
survival (63%; 95% CI, 66.1 to 74.5) in 
CheckMate 238 compared to ipilimumab 
(50%; 95% CI, 56.0 to 65.2) with a hazard 
ratio for disease recurrence or death of 
0.66 (95% CI 0.54 to 0.81; P<0.0001). 

Interestingly, this benefit appeared to 
be independent of tumor PD-L1 expres-
sion status. Not only did ipilimumab 
display an inferior clinical benefit, it 
also generated a threefold greater rate 
of grade 3 or 4 adverse events (45.9% 
vs 14.4%), with discontinuation of treat-
ment in 43 percent of the ipilimumab 
group and 10 percent of the nivolumab 
group. Collectively, these data support 
use of nivolumab over ipilimumab in 
stages IIIB, IIIC and resected stage IV 
melanoma due to its superior clinical 
benefit and lower side effect profile. 
Overall survival benefit has not yet been 
demonstrated, but the number of deaths 
is still very small.

In  the phase 3 KEYNOTE-054 study en-
rolling 1,019 patients with resected stage 
IIIA (LN>1 mm)–IIIC disease,15 adjuvant 
pembrolizumab (200 mg IV every three 
weeks) was associated with increased 
12-month and 18-month recurrence-free 
survival (RFS) compared to placebo: a 
12-month RFS rate of 75 percent for 
pembrolizumab compared to 61 per-
cent for placebo and an 18-month RFS 

rate of 71 percent for pembrolizumab 
compared to 53 percent for placebo. 
RFS in the overall intention-to-treat 
(ITT) population and in the subgroup 
of patients with cancer that was posi-
tive for the PD-1 ligand (PD-L1) were 
the primary endpoints. In the ITT and 
PD-L1+ cohorts (as described above), the 
adjuvant pembrolizumab group also had 
significantly increased RFS compared to 
placebo, with a hazard ratio of 0.57 (CI 
0.43 to 0.74; P<0.001) for ITT and 0.54 
for PD-L1+ (CI, 0.43 to 0.74; P<0.001). 
Follow-up at 18 months revealed a sig-
nificant RFS difference of 71 percent (CI, 
66.8 to 75.4) for pembrolizumab vs. 53 
percent (CI, 47.9 to 58.2) for placebo. 

As in previous research, expression of 
the PD-L1 ligand did not predict thera-
peutic benefit, with a nonsignificant 
trend toward improved RFS for PD-L1- 
positive tumors. In this trial, 78 percent 
of patients in the pembrolizumab arm 
reported adverse events compared to 66 
percent of placebo controls, with irAEs 
occurring in 37 percent of the treatment 
arm. However, more important, the  
total incidence of grade 3 adverse events 
for pembrolizumab (15 percent) was sig-
nificantly lower than the reported rates 
for ipilimumab (46 percent) and on par 
with nivolumab (14 percent) in Check-
Mate 238.14 The most common grade 3 or 
4 irAEs reported were colitis (2 percent), 
hypophysitis or hypopituitarism (0.6 
percent) and type 1 diabetes mellitus 
(1.0 percent).

Taken together, these recent trials allow 
for stratification of adjuvant nivolumab, 
ipilimumab and pembrolizumab thera-
pies by clinical benefit and tolerability. 
Nivolumab, FDA-approved as an adju-
vant, emerges as a clear first-line agent 
for stage III disease given its increase in 
RFS endpoints compared to ipilimumab 
and its threefold reduction in severe 
adverse drug events compared to ipili-
mumab in CheckMate 238. 

Pembrolizumab would be a viable 
alternative to nivolumab, with likely 
benefits over ipilimumab for adjuvant 
therapy, but is not yet approved for 
this indication. There are no published 
data comparing pembrolizumab against 
nivolumab or ipilimumab directly, al-
though relative clinical benefit can be 
extrapolated from a trial of pembroli-

zumab against placebo and its shared 
target of action with nivolumab.15 An 
active phase 3 trial, SWOG 1404, is 
comparing outcomes for pembrolizumab 
versus ipilimumab or IFNα-2b, with the 
field awaiting results from this large 
study (NCT02506153). Also, a fully 
accrued trial, CheckMate-915, compar-
ing nivolumab to the combination of 
ipilimumab and nivolumab will report 
its findings, but will likely require a few 
years before obtaining results.

Targeted Therapies

An alternative strategy for adjuvant 
therapy is the use of targeted thera-
pies that act on intracellular signaling 
pathways. Targeted therapy agents are 
a broad drug class that includes small 
molecule inhibitors of kinases involved 
in mitogenic signaling pathways down-
stream of RAS, including BRAF and its 
downstream effectors MEK and then 
ERK.16,17,18 Inhibitors of BRAF such as 
dabrafenib (Tafinlar®), vemurafenib 
(Zelboraf®) and encorafenib (Braftovi ®) have 
previously been approved for advanced 
BRAFV600-mutant melanoma and are re-
spectively used in conjunction with the 
MEK inhibitors trametinib (Mekinist®), 
cobimetinib (Cotellic®) and binimetinib 
(Mektovi®). In addition to clinical grad-
ing of patients prior to treatment, these 
agents obviously require molecular test-
ing of tumors for presence of BRAFV600-
class mutations found in 40–50 percent 
of cutaneous melanomas.18

The FDA recently approved the tar-
geted BRAF-MEK blockade combination 
therapy dabrafenib-trametinib for stage 
III melanoma patients with BRAFV600E- or 
BRAFV600K-positive tumors, based on the 
results of the COMBI-AD trial, which 
demonstrated significant increases in 
recurrence-free survival for stages IIIA 
(LN>1 mm) to stage IIIC patients at one 
to four-year time points with a median 
follow-up of 3.7 years (updated at ESMO 
2018).19 Randomization to dabrafenib-tra-
metinib resulted in 54 percent (CI 0.49-
0.59) RFS at four years compared to 38 
percent for placebo (hazard ratio 0.49; CI 
0.40-0.59). Overall survival with a median 
follow-up of 2.8 years was also higher in 
the treatment group, with 86 percent 
surviving at three years compared to 77 
percent for the placebo group of patients. 
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Combination dabrafenib-trametinib 
was associated with adverse events in 
97 percent of 422 patients randomized 
to treatment compared to 88 percent 
randomized to placebo. The most com-
mon therapy-associated adverse events 
included pyrexia (63 percent), fatigue 
(47 percent) and nausea (40 percent). 
Notably, there were reported instances 
of new-onset malignancy including new 
melanoma in 11 patients (3 percent), ei-
ther cutaneous squamous cell carcinoma 
or keratoacanthoma in eight patients (2 
percent) and basal cell carcinoma in 19 
(4 percent). More important, significant 
grade 3 and 4 toxicity were seen in 36 
percent of patients on the combina-
tion and 10 percent on the placebo. 
Twenty-six percent of patients in the 
combination arm discontinued the 
trial permanently due to severe adverse 
events, while 38 percent experienced a 
dose reduction due to adverse events.

Vemurafenib has also been studied for 
adjuvant therapy, but it is not FDA-
approved for this indication. The 2018 
BRIM8, phase 3 trial reported data from 
cohorts of 498 stage IIC, IIIA and IIIB 
(cohort 1, n = 314) or fully resected stage 
IIIC (cohort 2, n = 184) BRAFV600-positive 
patients randomized to vemurafenib 960 
mg or placebo for 52 weeks.20 Median 
study follow-up was 33.5 months in 
cohort 2 and 30.8 months in cohort 1. 

In cohort 2, median disease-free survival 
was 23.1 months in the vemurafenib 
group versus 15.4 months in the placebo 
group, but the study did not reach its 
primary DFS endpoint. With cohort 2 
not meeting its primary endpoint, the 
cohort 1 analysis was simply exploratory.
Common adverse events reported were 
arthralgia, alopecia, dermatologic events 
such as rash, photosensitivity reactions, 
pruritus and hyperkeratosis. Addition-
ally, the vemurafenib treatment group 
reported several new-onset cutaneous 
malignancies including squamous cell 
carcinoma, keratoacanthoma and basal 
cell carcinoma.

Given the impressive RFS benefit in 
COMBI-AD, combination dabrafenib-
trametinib was FDA-approved and 
should be considered a first-line option 
for adjuvant therapy in patients with 
stage III BRAFV600E/K-expressing tumors. 
Estimated overall survival reached at 

three-year endpoints in the study of 
adjuvant vemurafenib is not significant 
as required in the protocol at this early 
time point. Additional data are needed 
to determine whether there is a role 
for vemurafenib in adjuvant therapy, 
but this is highly unlikely for the single 
agent alone. 

Future Directions 

Recently proposed trials include BRAF-
MEK targeted agents combined with 
anti-PD-1 checkpoint blockade agents 
versus single-agent arms of either treat-
ment alone. Furthermore, a phase 3 
trial (KEYNOTE 716) of stages IIB and 
IIC patients comparing pembrolizumab 
versus placebo is under way, and accrual 
will likely be completed quickly. 

An especially exciting area of research is 
the search for prognostic markers that 
could predict which patients will benefit 
from adjuvant therapy. In multiple tri-
als, tumor PD-L1 expression has failed 
to correlate with the differences in RFS 
between adjuvant treatment and pla-
cebo groups.10 Potential blood markers 
that could be explored in future trials 
include the neutrophil-to-lymphocyte 
(N/L) ratio, which has been indepen-
dently associated with mortality in stage 
II and III patients undergoing surgical 
resection,21,22,23 as validated in sev-
eral retrospective analyses and a recent  
meta-analysis. The blood N/L ratio is not 
commonly used, but easily calculated in 
current clinical practice. Other assays 
being studied in advanced disease may 
ultimately be useful for those receiving 
adjuvant treatment.

Considerations for  
Clinical Practice

Given the current evidence, adjuvant 
therapy should be considered in patients 
with all AJCC stage IIIA (>1 mm LN), 
IIIB, IIIC, IIID and resected stage IV  
disease. Although the BRIM8 trial in-
cluded a limited number of stage IIC 

patients, there are scant data to support 
current adjuvant therapy in high-risk 
lymph node-negative stage IIB or IIC dis-
ease. We recommend against adjuvant 
use in stages IIB, IIC and IIIA disease 
with LN metastases <1 mm (which are 
the majority of IIIA) due to the lack of 
supporting data and the potentially un-
favorable risk-benefit profiles of starting 
therapy. Instead, we recommend enroll-
ment into active clinical trials compar-
ing an immune checkpoint inhibitor arm 
to placebo or other trials that are open 
to enrollment. 

For stages IIIB, IIIC, IIID and re-
sected stage IV patients  with known 
BRAFV600E/K mutations, we cannot make 
a firm, data-supported recommendation 
of dabrafenib-trametinib or nivolumab 
over the other as first-line adjuvant 
therapy. The selection is not simple, due 
to the lack of long-term follow-up for the 
targeted combination or nivolumab, 
especially because of concern about a 
potential  increase in late relapses in the 
dabrafenib-trametinib-treated cohort 
based on precedents in the stage IV set-
ting. The selection is also complicated 
due to the severe immune-related toxici-
ties that can occur in a small fraction of 
patients on the anti-PD-1, nivolumab or 
pembrolizumab therapies. Certainly, pa-
tients who are at high risk for immune-
related toxicity, such as patients with 
active autoimmune disease or those who 

Given the current evidence, adjuvant therapy 

should be considered in patients with all AJCC 

stage IIIA (>1 mm LN), IIIB, IIIC, IIID and resected 

stage IV disease.
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Study Name  
(NCT ID)

Treatment  
Arm(s)

Patient  
Population

Primary 
Endpoint(s) Major Results

Grade 3+ 
Adverse  
Events

Reference

BRIM8 
(NCT01667419)

Vemurafenib 
960 mg twice 
daily in 28-week 
cycles for up 
to 52 wks for 
Cohort 1 and 2 
vs. placebo

BRAFV600 stage 
IIC, IIIA or IIIB 
(Cohort 1)

BRAFV600 Stage 
IIIC (Cohort 2)

Recurrence-free 
survival

Cohort 1 HR 0.58 
(CI 0.37-0.9); 
did not reach 
primary endpoint 
DFS in cohort 2

Vemurafenib: 
53% G3, 4% G4

Placebo

20

EORTC 18071 
(NCT00636168)

Ipilimumab IV 10 
mg/kg 4x21 days, 
then starting 
from wk 24 every 
12 wks until wk 
156 vs placebo

Stage IIIA (LN 
met >1 mm), IIIB, 
IIIC

Recurrence- 
free survival 
(RFS), number 
of patients with 
recurrence or 
death, RFS at 
1/2/3-yr intervals

Increased RFS 
ipi vs. placebo 
(ipi: 26.1 months 
median RFS, 17.1 
placebo); median 
RFS HR 0.75 (CI 
41.5-51.3)

Ipi: 54.1%; 
Placebo: 26.2%

irAE’s: 
Ipi: 41.6%  
Placebo: 2.7%

12, 13

CheckMate 238 
(NCT02388906)

Ipilimumab  
10 mg/kg every 
3 weeks for 4 
doses then every 
12 weeks vs. 
nivolumab  
3 mg/kg every  
2 weeks

Stage IIIB, IIIC, IV 
with ECOG 0 or 
1, histologically 
confirmed 
regional lymph 
node mets 
or surgically 
resected distant 
mets

RFS

Nivo higher 24- 
month RFS (63% 
CI 66.1-74.5 vs. 
50% CI 56-65.2) 
with HR disease 
recurrence or 
death 0.66 (CI 
0.54-0.81)

Ipilimumab: 
55.2%  
Nivolumab:  
14.4%

14

COMBI-AD 
(NCT01682083)

Dabrafenib (150 
mg twice daily) + 
trametinib (2 mg 
twice daily) orally 
for 12 months vs. 
placebo

BRAFV600E/K stage 
IIIA (LN met >1 
mm), IIIB, IIIC

RFS

Increased RFS 
at 1–4-year time 
points; 4 years 
RFS HR 0.38 (CI, 
0.34-0.44)

Dabrafenib/
trametinib: 41%

Placebo: 14%

19

MK-3475-054/
KEYNOTE-054 
(NCT02362594)

Pembrolizumab 
200 mg IV, 21-
day cycles vs. 
placebo

Stage IIIA (LN 
met >1 mm),  
IIIB, IIIC

RFS, RFS with 
PD-L1-positive 
tumor expression

Increased RFS 
pembrolizumab 
vs. placebo HR 
0.57 (CI 0.43 to 
0.74; P<0.001) 
and 0.54 PD-L1+  
(CI, 0.43-0.74; 
P<0.001)

Pembrolizumab: 
14.7%

Placebo: 3.4%

15

5

have undergone a prior allogeneic organ 
or bone marrow transplant, should re-
ceive targeted therapy. 

The other cohort where treatment is not 
established is stage IIIA disease with 
small lymph node metastases (<1 mm di-
ameter). (The eighth edition of the AJCC 
Staging Manual now classifies primary 
tumors that are >2 mm and involve sen-
tinel lymph nodes as IIIB instead of IIIA.) 
Patients with this volume of disease have 
not been included in any of the recent 
trials and likely have a low risk for recur-
rence and death, while therapy may have 
a risk-benefit ratio that makes observa-
tion preferable. In the future, adjuvant 
therapy will lead to scenarios where 
anti-PD-1 or targeted therapy has been 
administered and the patient relapses. 

The question is who will benefit from 
retreatment in these instances, and how 
long will the disease-free period have to 
last to begin retreatment?

Given the promising data that have 
emerged for the new adjuvant therapies, 
further research into novel combina-
tions of these agents as well as ongoing 
and future trials that directly compare 
targeted therapies to immunotherapy 
regimens will provide additional in-
formation on when best to use which 
agents in high-risk patients.
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The use of immune checkpoint in-
hibitors and targeted therapies prior 
to surgical resection is an active area 
of research that has not yet led to FDA 
approvals. Neoadjuvant therapies may 
be the next step forward to improve 
survival in patients with advanced 
stage III and resected stage IV disease 
who are at high risk of recurrence. 

Despite the improvements in recur-
rence-free survival using adjuvant 
checkpoint inhibitors and targeted 
therapy over the last few years, up to 
half of patients still relapse within 

24 months.1 Given the high response 
rates of patients to these new immuno-
therapies and the emerging preclinical 
models pointing to improved survival 
and immunologic responses to tumor 
antigens when treatment is adminis-
tered prior to surgery, several groups 
have explored the use of single and 
combination neoadjuvant regimens.2 
The theoretical benefits of neoadju-
vant therapy include better exposure 
to tumor antigen, earlier treatment of 
micrometastases, decreased recurrence 
rates and improved overall survival. 
Additionally, initiating neoadjuvant 
regimens would allow physicians to 
assess patient response and tolerability 
to therapy earlier in the disease course 
and possibly modify postsurgical treat-
ment plans accordingly. 

The development of neoadjuvant 
therapy is still in its infancy, and use 
in patients is limited to small, early-
phase clinical trials. Several phase 2 
trials for neoadjuvant therapy have 
been reported in the literature, with 
at least seven active studies currently 
registered on the NIH clinicaltrials.gov 
database.3 

Checkpoint Blockade 
Immunotherapies

Two studies have evaluated ipilimumab 
and nivolumab as neoadjuvants.4,5 
Results from these small, exploratory 
studies suggest a potential clinical 
benefit for presurgical treatment with 
immunotherapy in high-risk patients.

The OpACIN trial randomized 20 stage 
IIIB and IIIC patients to 3 mg/kg ipili-
mumab and 1 mg/kg nivolumab at four 
postsurgical adjuvant doses (n=10, ad-
juvant arm) or two presurgical and two 
postsurgical doses (n = 10, neoadjuvant 
arm).4 All patients in the neoadjuvant 
arm received completion lymph node 
dissection as part of surgical manage-
ment. Seven of 10 neoadjuvant arm 
subjects achieved pathologic response, 
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requiring immunosuppressive treat-
ment, elevated liver enzymes, elevated 
lipase and Stevens Johnson syndrome.

Amaria et al. recently published a phase 
2 study of stage III and oligometastatic 
stage IV patients randomized to neoad-
juvant nivolumab (n =12) or ipilimumab-
nivolumab combination therapy (n =11) 
followed by resection and adjuvant 
nivolumab monotherapy treatment for 
both arms.5 The combination immuno-
therapy treatment arm had a nonsig-
nificant trend in improved relapse-free 
survival, distant metastasis-free survival 
and overall survival. Higher rates of 
grade 3-5 toxicities were reported in the 
combination therapy group (73 percent) 
compared to the monotherapy group (8 
percent). The most commonly reported 
high-grade adverse events were transam-
initis, colitis, pneumonia and electrolyte 
abnormalities. 

These preliminary phase 2 trials suggest 
that dosing for combination immuno-
therapy should be adjusted in future 
studies. Direct comparison between 
these studies is limited by the inclusion 
of stage IV oligometastatic subjects in 
the Amaria et al. trial.5 

Targeted Therapy

Dabrafenib and trametinib are also 
being explored as a combination BRAF-
MEK inhibitor in a neoadjuvant setting. 
The open-label Combi-Neo phase 2 study 
of stages IIIB, IIIC and oligometastatic 
stage IV BRAFV600E/K-mutant patients 
randomized the patients either to neo-
adjuvant dabrafenib-trametinib followed 
by surgical resection (n=14) and adjuvant 
therapy or to first-line surgery followed 
by standard of care adjuvant therapy 
(n=7). The study showed a significant 
improvement in event-free survival for 
the combination neoadjuvant group 
(HR 0.016; P <0.0001).6 Compared to 
other neoadjuvant trials, combination 
dabrafenib-trametinib was well toler-
ated, with a low rate of grade 3 or higher 
adverse events, including two instances 
of diarrhea and single occurrences of 
pyrexia and syncope. Five patients ran-
domized to combination neoadjuvant 
therapy required a dose adjustment 
due to toxicity, and 12 patients had 
their regimen temporarily halted due to  
episodes of fever. 

The clinical benefit for neoadjuvant 
dabrafenib-trametinib currently remains 
unclear, especially in the context of re-
cent data from large adjuvant therapy 
trials. The 10 percent relapse rates in 
the Combi-Neo study were similar to the 
rates reported in the phase 3 COMBI-AD 
adjuvant trial of dabrafenib-trametinib 
following resection.7.8

Other Neoadjuvant Trials

A recent interim analysis of a phase 2 
study exploring neoadjuvant talimogene 
laherparepvec (T-VEC) was presented at 
the ASCO annual meeting last spring.9 
T-VEC is a genetically modified type I 
herpes simplex virus that replicates in 
tumor cells and expresses GM-CSF to 
improve antigen loading onto MHC-
I for tumor antigen presentation to 
circulating APCs.9 It is currently FDA-
approved for advanced melanoma and 
is being explored for neoadjuvant use. 
Stages IIIB, IIIC and IVM1a patients 
were randomized to T-VEC followed by 
surgery (n=76) or surgery with standard 
of care treatment (n=74). Patients in the 
T-VEC-randomized arm who were then 
operated on had a 21 percent pathologic 
complete response rate and 56.1 percent 
negative margin resection rate com-
pared to a 40.6 percent negative margin 
rate for standard of care; 89.5 percent of 
patients developed preoperative adverse 
events, including pyrexia (35 percent) 
in the T-VEC arm, compared to only 45 
percent overall for the control arm.

Summary

Preliminary phase 2 studies indicate a 
possible role moving forward for check-
point blockade immunotherapy, targeted 
therapy and T-VEC as neoadjuvant agents 
in stages III and IV melanoma. Additional 
evidence for clinical benefit and improved 
tolerability is required before imple-
mentation of these regimens in clinical 
practice outside of trials. Given the high 
rate of adverse events seen in combina-
tion neoadjuvant ipilimumab-nivolumab 
therapy, dosing of these agents will need 
to be adjusted in subsequent studies. 

This is an exciting time for the field, 
as six ongoing phase 2 trials are  
studying combinations of targeted 
therapy agents and immunotherapy in 

the neoadjuvant setting, including one 
trial (NCT02858921) with an experi-
mental arm for combination dabrafenib, 
trametinib and pembrolizumab triple 
therapy in stages IIIB and IIIC patients.3
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In this issue of The Melanoma Letter, Jeffrey Zhao and Drs. Galvez and Sosman describe the evolution of these exciting 
developments in melanoma adjuvant therapy and detail the benefits and limitations of the new and impending treatments. 
In a second article, they address an even newer development, neoadjuvant therapy, treating stage IIIA–C patients before they 
have been operated on, to reduce tumor size and prime the immune system in the presence of tumor to improve survival.  

While these developments in adjuvant therapy are very promising, in the absence of mature data on the long-term benefits 
for patients with stages IIIA–C it could be argued, at least for stage IIIA patients, that instead of subjecting all these patients 
to potential toxicity from adjuvant or neoadjuvant therapy, it might be just as well to hold off using these drugs until patients 
show evidence of recurrence or further metastatic spread. Therapy would thus be initiated only for the relatively low percent-
age of stage IIIA patients who manifest disease progression, sparing the rest of patients from unnecessary treatments and 
side effects. (In the eighth edition AJCC staging guidelines, five-year melanoma-specific survival rates are predicted to be 93 
percent for stage IIIA.) However, we suspect that significant survival trends will be emerging in both adjuvant and neoadju-
vant settings, and the next few years will likely inform us better as to which stage III, and perhaps even stage II, patients will 
benefit most from these therapies.   

Allan C. Halpern, MD • Editor-in-Chief

Ashfaq A. Marghoob, MD • Associate Editor 

8

THE SKIN CANCER FOUNDATION 
205 Lexington Avenue, 11th Floor 
New York, NY 10016

Enclosed is your new issue of 
The Melanoma Letter 

SkinCancer.org


