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Agents targeting immune checkpoint 
pathways have proven to be effective 
treatments for advanced melanoma. 
These pathways normally function to 

block both T-cell activation and T-cell 

function in peripheral tissues. Two 

well-defined and clinically validated 

targets for checkpoint blockade are 

the CTLA-4 (cytotoxic T-lymphocyte-

associated protein 4) and PD-1 (pro-

grammed death-1) inhibitory pathways.1,2 

Preclinical studies, and an evaluation 

of the immunologic effects of immune 

checkpoint blockade in human T cells 

and monocytes,  demonstrated that the 

CTLA-4 and PD-1 pathways are non-

redundant and have complementary 

roles in regulating different phases of 

T-cell activation.3,4 In vivo data from 

mouse models further demonstrated 

that blockade of both CTLA-4 and PD-1 

induces synergistic immune-mediated 

antitumor activity.5,6 These observations 

supported clinical evaluation of combi-

nation therapy blocking both CTLA-4 

and PD-1 in advanced melanoma. Con-

sistent with these data, the combination 

of nivolumab (Opdivo®) and ipilimumab 

(Yervoy®) has proven to be an effective 

therapeutic strategy. 

Leveraging the immune system to fight 
melanoma has been a logical and prom-
ising concept for many years. Long ago, 
scientists clinically observed the spon-
taneous regression of some primary 
cutaneous melanomas, leading them 
to hypothesize that the immune system 
could indeed somehow be harnessed to 
treat melanoma. Numerous attempts 

to stimulate the immune system by 
exposing it to melanoma antigens and 
immune stimulatory cytokines, while 
occasionally successful to a point, usual-
ly proved futile. These failures, however, 
led to insights, the most important be-
ing immune tolerance. The understand-
ing that exposing the immune system 
to melanoma can sometimes, instead of 

stimulating the immune system, shut 
it down was a watershed moment for 
melanoma therapy in particular and for 
cancer therapy in general. 

This understanding led to the dis-
covery of immune checkpoints, most 
prominently CTLA-4 (cytotoxic T-lym-
phocyte-associated protein 4) and PD-1 
(programmed death-1), which signal to 
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Ipilimumab, a monoclonal antibody that 
blocks the CTLA-4 receptor, was the first 
therapy to demonstrate an improvement 
in overall survival (OS) in a randomized, 
controlled, phase 3 trial of patients with 
advanced melanoma.7 A pooled analysis 
of data from 12 studies, including follow-
up to 10 years in some patients, showed 
that ~20 percent of patients experienced 
long-term survival with ipilimumab 
monotherapy.8 In 2011, ipilimumab 
became the first immune checkpoint in-
hibitor to be approved for the treatment 
of unresectable or metastatic melanoma. 

Nivolumab is a fully human monoclonal 
IgG4 antibody that binds PD-1 with high 
affinity and prevents interaction with 
its ligands, PD-L1 and PD-L2.1 As with 
ipilimumab, nivolumab monotherapy is 
approved for the treatment of unresect-
able or metastatic melanoma. 

In 2016, the combination of nivolumab 
plus ipilimumab received regulatory 
approval in both the U.S. and the Eu-
ropean Union for the treatment of 
unresectable or metastatic melanoma, 
regardless of BRAF mutation status. 
With its approval, the standard of first-
line care for BRAF wild-type melanoma 
is now single agent anti-PD-1 therapy 
or the combination of nivolumab and 
ipilimumab. In BRAF-mutant melano-
ma, first-line options are now either 
the checkpoint blockade therapies or 
the targeted combination therapies, the 
latter combining the BRAF inhibitor 
dabrafenib (Tafinlar®) with the MEK 
inhibitor trametinib (Mekinist®) or the 
BRAF inhibitor vemurafenib (Zelboraf®) 
with the MEK inhibitor cobimetinib 
(Cotellic®). To date, no strong data have 
been reported for optimal sequencing of 
checkpoint inhibitor and BRAF-targeted 
therapy in BRAF-mutant melanoma. 
Thus, clinicians generally make recom-
mendations on an individual basis, tak-
ing into account both tumor and patient 
characteristics.

Despite some significant adverse events 
(AEs) associated with the use of combi-
nation nivolumab-ipilimumab, clinical 
experience has proven the therapy’s ef-

fectiveness, and physicians can usually 
manage AEs using established treatment 
guidelines. Nonetheless, certain key 
questions remain unanswered regarding 
use of this combination therapy in the 
treatment of advanced melanoma.

Clinical Studies Evaluating 
Nivolumab-Ipilimumab 
The combination of nivolumab and ipili-
mumab has been investigated in patients 
with advanced melanoma in phase 1, 2 
and 3 clinical trials (Table 1).9-13 Data from 
the randomized clinical trials have dem-
onstrated its superior efficacy compared 
to ipilimumab alone, albeit with a higher 
incidence of treatment-related AEs.11-13

Efficacy
CA209-004 was a phase 1, dose-esca-
lation study to evaluate the safety of 
nivolumab combined with ipilimumab 
in patients with advanced melanoma.9,10 
In four of the cohorts, patients re-
ceived escalating doses of concurrent 
nivolumab plus ipilimumab every three 
weeks for four total doses, followed 
by nivolumab alone every three weeks 
for four total doses, then the combina-
tion every 12 weeks for a total of eight 
doses. An additional cohort of patients 
(cohort 8) received nivolumab 1 mg/kg 
and ipilimumab 3 mg/kg, every three 
weeks for a total of four doses, followed 
by nivolumab 3 mg/kg every two weeks 
for up to 48 weeks. In the end, this study 
established the dose and schedule used 
in cohort 8 as the regimen for further 
clinical evaluation. 

A recent update of the CA209-004 study 
demonstrated that patients treated with 
the combination achieved high response 
rates and durable tumor responses, even 
in patients with poor prognostic factors 
at baseline (such as elevated serum 
lactate dehydrogenase [LDH] levels).10 
Long-term follow-up demonstrated a 
two-year overall survival (OS) rate of 
73 percent across all cohorts, with a 
median OS of 43.9 months, as well as 
encouraging survival rates for patients 
with baseline LDH levels higher than the 
upper limit of normal.
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In the phase 2 study, CheckMate 069, 
patients with previously untreated ad-
vanced melanoma were randomized to 
receive nivolumab 1 mg/kg plus ipilim-
umab 3 mg/kg once every three weeks 
for four doses followed by nivolumab 
monotherapy at 3 mg/kg once every 
two weeks, vs. ipilimumab monotherapy 
at 3 mg/kg.11 The primary endpoint of 
this study was objective response rate 

(ORR) among patients with BRAF V600 
wild-type tumors. The confirmed ORR 
rate was 61 percent for the combination 
group vs. 11 percent in the ipilimumab 
monotherapy group (P<0.001). 

Based on a recent analysis of all ran-
domized patients (with and without 
a BRAF mutation) in CheckMate 069, 
the two-year OS rate was numerically 

higher (63.8 percent) with the combina-
tion than with ipilimumab alone (53.6 
percent), although the difference was 
not statistically significant (Figure 1).12 
Median OS had not yet been reached 
in either group, showing that follow-
up beyond two years may be required 
to realize the full survival potential of 
combination therapy. Notably, 70 per-
cent of patients in the ipilimumab-alone 

CheckMate-067 
(Phase 3)

CheckMate 069 
(Phase 2)

CA209-004 
(Phase 1)

NIVO+IPI 
(N=314)

NIVO 
(N=316)

IPI 
(N=315)

NIVO+IPI 
(N=95)

IPI  
(N=47)

All concurrent 
cohorts

Median OS, mos. NR NR 20.0 NR NR 43.9

Median PFS, mos. 11.7 6.9 2.9 NR 3.0 NA

HR vs. IPI 0.42 0.54 -- 0.36 -- --

P value vs. IPI <0.001 <0.001 -- <0.001 -- --

ORR, % 59 45 19 59 11 43

P value vs. IPI <0.001 <0.001 -- <0.001 -- --

CR, % 17 15 4 22 0 19

CI=confidence interval  |  CR=complete response  |  HR=hazard ratio  |  NA=not available; NR=not reached  |  ORR=objective response rate  |  
OS=overall survival  |  PFS=progression-free survival

Figure 1. Overall Survival at Two Years of Follow-up in Patients Who Received Nivolumab–Ipilimumab Combination 
Therapy or Ipilimumab Alone in a Phase II Trial  

At a median follow-up of 24.5 months in the CheckMate 069 trial, two-year OS rates were 63.8 percent and 53.6 percent, 
respectively, in all randomized patients who received nivolumab plus ipilimumab or ipilimumab-alone, with median OS not 
reached in either group (hazard ratio, 0.74; 95% CI, 0.43–1.26). In the ipilimumab-alone group, 70 percent of patients received 
any subsequent therapy upon disease progression. Reprinted with permission from Elsevier.

Table 1: Efficacy of Ipilimumab in Combination with Nivolumab in Clinical Trials  
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group received any subsequent therapy, 
compared with 35 percent in the combi-
nation group. The subsequent therapy 
included anti-PD-1 therapy in 62 percent 
and 18 percent of patients, respectively. 

The use of anti-PD-1 treatment as the 
subsequent therapy likely explains, in 
part, why the two-year OS rate with ipi-
limumab in this study was much higher 
than reported in a phase 3 study of ipi-
limumab in previously treated advanced 
melanoma (25.3 percent),14 which was 
conducted prior to the regulatory ap-
provals of anti-PD-1 agents. In contrast, 
progression-free survival (PFS) rates 
in CheckMate 069 were significantly 
higher in the combination group than 
in the ipilimumab group.12 While median 
PFS was 3.0 months in the ipilimumab 
group, it was not reached in the com-
bination group, and two-year PFS rates 
were 12.0 percent and 51.3 percent, 
respectively. (P<0.0001). To date, this 
analysis represents the longest survival 
follow-up of patients who received the 
combination of nivolumab and ipilim-
umab in a randomized, controlled trial.

CheckMate 067 was the first phase 3 
trial designed to evaluate the combina-

tion of nivolumab and ipilimumab in 
patients with advanced melanoma.15 In 
this study, previously untreated patients 
were randomized to receive nivolumab 
1 mg/kg plus ipilimumab 3 mg/kg every 
three weeks for four doses, followed by 
nivolumab 3 mg/kg every two weeks, vs. 
single-agent nivolumab 3 mg/kg every 
two weeks, vs. single-agent ipilimumab 
3 mg/kg every three weeks for four 
doses. Patients were stratified by tumor 
PD-L1 expression and by BRAF mutation 
status. Co-primary endpoints were PFS 
and OS. The primary analysis of PFS 
demonstrated a significant improvement 
with the combination (11.5 months) and 
nivolumab alone (6.9 months) compared 
with ipilimumab alone (2.9 months). 
ORR was also significantly higher with 
the combination (57.6 percent) and 
nivolumab alone (43.7 percent) compared 
with ipilimumab alone (19.0 percent). 

Recently, at a minimum follow-up of 28 
months, investigators reported the first 
OS results for this study.16 A significant im-
provement in OS was demonstrated with 
the combination of nivolumab and ipilim-
umab or nivolumab alone compared with 
ipilimumab; two-year OS rates were 64 

percent for the combination, 59 percent for 
nivolumab and 45 percent for ipilimumab.16

In analyses of predefined subgroups, the 
combination or nivolumab alone showed 
numerically higher ORR and longer PFS 
and OS than ipilimumab alone, even in 
patients with elevated LDH and M1c 
disease.15,16 At a minimum follow-up of 
28 months, PFS and ORR results were 
similar to those of the primary analy-
sis.16 Median duration of response had 
not yet been reached with the combina-
tion, vs. 31.1 months for nivolumab and 
18.2 months for ipilimumab.16 While the 
study was not designed to formally com-
pare the combination with nivolumab 
alone, the results of descriptive analyses 
showed that the combination resulted in 
numerically higher ORR and longer PFS 
as well as OS than nivolumab alone.16 
Among high PD-L1 expressors, an OS 
and PFS benefit relative to ipilimumab 
was observed for both the combination 
and nivolumab alone, and was similar 
in both nivolumab-containing groups.15,16 
However, nivolumab plus ipilimumab 
resulted in clinically meaningful im-
provements in ORR regardless of PD-L1 
expression level.15

CheckMate 067 (Phase 3) CheckMate 069 (Phase 2)

NIVO+IPI 
(N=313)

NIVO 
(N=313)

IPI 
(N=311)

NIVO+IPI 
(N=94)

IPI 
(N=46)

Treatment-related AEs, %

     Any grade 96 86 86 92 94

     Grade 3-4 58 21 28 54 20

AEs leading to discontinuation, %

     Any grade 40 12 16 37 9

     Grade 3-4 31 8 14 30 9

Select AEs, %

     Skin 61 46 55 73 63

     Gastrointestinal 48 22 38 49 35

     Endocrine 33 17 12 31 15

     Hepatic 33 8 7 32 9

     Pulmonary 7 2 2 11 2

     Renal 7 1 3 3 2

Table 2: Safety Profile of Ipilimumab in Combination with Nivolumab in Clinical Trials 
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Safety Profile 
The types of treatment-related AEs re-
ported for the combination of nivolumab 
and ipilimumab are consistent with 
what has been previously reported for 
each agent alone. However, investiga-
tors have reported a higher frequency of 
treatment-related grade 3–4 AEs with the 
combination compared with either agent 
alone.11-13,16 Based on the most recent up-
dates from phase 2 and 3 trials, grade 
3–4 treatment-related AEs occurred in 
54 to 58.5 percent, 20.8 percent and 20 
to 28 percent of patients who received 
nivolumab plus ipilimumab, nivolumab 
monotherapy and ipilimumab mono-
therapy, respectively (Table 2).12,16 The 
most common AEs associated with 
nivolumab and ipilimumab treatment 
are select AEs (those with an immuno-
logic etiology), and they affect diverse 
organ systems including the skin, gas-
trointestinal (GI) tract, endocrine system, 
liver, lungs, kidneys and heart muscle. In 
general, compared with nivolumab or 
ipilimumab monotherapy, combination 

therapy results in a higher incidence of 
GI, hepatic and endocrine select AEs.11-13,16 
Treatment-related AEs led to discontinu-
ation of therapy in 36 to 39.6 percent, 
11.5 percent, and 9 to 16.1 percent of 
patients who received the combination, 
nivolumab alone and ipilimumab alone, 
respectively (Table 2).12,16   

There are now established guidelines 
for management of nivolumab- and 
ipilimumab-associated select AEs. These 
guidelines include the use of immune-
modulatory agents, most commonly 
systemic corticosteroids.11,17 Consistent 
with the higher incidence of select AEs, 
immune-modulatory agents were used in 
83 to 89 percent of patients treated with 
the combination, 56 to 59 percent treated 
with ipilimumab monotherapy and 47 per-
cent treated with nivolumab monotherapy 
in clinical trials.11,13 Even though a higher 
incidence of select AEs (including skin, 
gastrointestinal, hepatic, pulmonary and 
renal select AEs) was observed in the com-
bination group, resolution rates for select 
AEs of grade 3–4 were between 85 percent 

and 100 percent, using standard treatment 
algorithms.11,13 However, AEs affecting the 
endocrine system were a notable exception. 
Many endocrine select AEs were considered 
unresolved due to the continuing need for 
hormone replacement. 	

Efficacy in Patients Who  
Discontinued Treatment  
Due to Toxicity
The high discontinuation rates due to 
toxicity with the combination regimen 
may engender concerns that patients 
who discontinue treatment early will 
have reduced clinical benefit. In the 
CheckMate 069 study, the researchers 
investigated the impact of discontinua-
tion due to toxicity on patient responses 
and outcomes. In this analysis, similar 
response rates were observed in patients 
who did or did not discontinue the com-
bination due to toxicity.18 Notably, in the 
35 patients who discontinued due to 
treatment-related AEs, OS was similar 
to that of all randomized patients (one-
year OS rate of 83 percent vs. 73 percent 

Remaining Challenges and Unanswered Questions
While there is considerable evidence for the efficacy and safety of nivolumab in combination with 
ipilimumab, a number of unanswered questions and challenges remain. Ongoing and future studies 
will aim to address them. For example: 

�� Which patients are most likely to benefit from combination therapy?
•	 There is currently no validated biomarker to assist in patient selection. 
•	 Investigators have consistently observed high objective response rates with combination 

therapy regardless of tumor PD-L1 expression, and the role of tumor PD-L1 expression as a 
biomarker for the efficacy of nivolumab plus ipilimumab remains unclear. 

�� What are the long-term survival outcomes with combination therapy vs. anti-PD-1 monotherapy?
•	 Continued follow-up of the patients from key clinical studies will be required to determine 

long-term survival outcomes with combination therapy vs. anti-PD-1 monotherapy.    
�� What is the optimal sequencing of therapies such as immune checkpoint inhibitors and targeted 

BRAF/MEK inhibitors to provide the greatest benefit to patients? 
�� What is the optimal dose of each agent within the combination regimen? 

•	 For one thing, the role of nivolumab maintenance needs to be defined.
�� Should patients receive treatment beyond progression with combination therapy, or switch to 

another therapy?  
�� How can we identify patients at risk from rare but serious or fatal adverse events, such as  

myocarditis?  
In general, we still have much to learn about efficacy and safety. We need to attain a better under-
standing of AEs with long-term exposure and of the feasibility of rechallenge after resolution of the 
AE. The data for melanoma metastatic to the brain is still limited, and efficacy and safety in other 
disease settings remain to be determined, e.g., in settings of adjuvant use, autoimmune disease and  
in patients who are already receiving significant doses of immunosuppressive agents.
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and two-year OS rate of 71 percent  
vs. 64 percent, respectively). Median 
duration of response was not reached 
in either group, with ongoing responses 
seen in 80 percent of all randomized 
patients who received the combination 
and in 74 percent of patients who dis-
continued treatment. 

In a post hoc retrospective analysis of 
data from the CheckMate 067 trial, PFS 
and ORR were significantly greater in 
patients who discontinued treatment due 
to AEs compared with those who did not 
discontinue due to AEs.19 Despite reduced 
exposure to nivolumab and ipilimumab, 
these data suggest that patients who need 
to discontinue treatment due to an AE 
still benefit from combination therapy.

Summary and Future 
Implications
Combination therapy with immune 
checkpoint inhibitors is an effective 
treatment option for patients with 
advanced melanoma, including those 
with a BRAF mutation and those with 
poor prognostic factors. The combina-
tion of nivolumab and ipilimumab has 
demonstrated robust antitumor activ-
ity, and response data suggest that the 
combination may be superior to either 
agent alone. 

Although the combination results in 
greater toxicity compared with each 
agent alone, the majority of treatment-
related AEs resolve with established 
management guidelines. Available 
evidence suggests that patients who dis-
continue treatment due to AEs may still 
derive benefits from the combination 
regimen comparable to patients who re-
main on treatment. The optimal dosing 
of anti-PD-1 agents in combination with 
ipilimumab is currently being evaluated 
in clinical trials. A randomized, double-
blind, phase 3b/4 study, CheckMate 511 
(NCT02714218), is currently evaluating 
two different dose combinations of 
ipilimumab plus nivolumab, followed 
by nivolumab monotherapy, in patients 
with untreated advanced melanoma: 
nivolumab 3 mg/kg plus ipilimumab  

1 mg/kg vs. nivolumab 1 mg/kg plus 
ipilimumab 3 mg/kg. 

In addition, a phase 1/2 trial, KEY-
NOTE-029 (NCT02089685), is evaluating 
the efficacy of pembrolizumab (another 
monoclonal antibody targeting PD-1) at 
2 mg every three weeks in combination 
with ipilimumab 1 mg/kg every three 
weeks.20 While some questions remain 
unanswered, it is clear that combina-
tion therapy has changed the treatment 
landscape for advanced melanoma and 
will continue to be an active area of 
investigation.
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Family Matters: What You Should Know About Your 
Family’s History of Melanoma

BY ALI VENOSA · FEBRUARY 22, 2017

So you’re sitting in the dermatologist’s waiting room, filling out the usual forms required 
for a doctor visit. After filling in the basics, you spot the next question and realize you’re 
stumped: it’s asking about your family’s medical history. Has anyone in your family had 
melanoma or any other ...

Get Your Skin Examined!

BY JULIE BAIN · NOVEMBER 28, 2016

Have you had a doctor check your skin for signs of skin cancer this year? Have you ever 
had a skin exam? Be honest; we won’t judge. Here’s the deal: The Skin Cancer Founda-
tion recommends that all adults see a doctor every year for a professional skin exam (and 
more often if you’ve had skin cancer ...

Do You Know Mohs? What to Expect Before, During and 
After the Procedure

BY ALI VENOSA · MAY 2, 2017

Since doctors first began treating skin cancer, their techniques for removing 
tumors have evolved rapidly. There have been many valuable improvements over 
the years, but Mohs micrographic surgery has truly stood the test of time — it’s 
come to be accepted as the gold standard...

Is Basal Cell Carcinoma Serious?  
Let’s Ask Hugh Jackman

BY VICTORIA STOVALL · MARCH 23, 2017

Hugh Jackman is no stranger to skin cancer: the Australian actor posted a photo 
of himself on Instagram a few weeks ago showing the aftermath of skin cancer 
surgery. It wasn’t the first time he’s done so, as he seems pretty keen on raising 
awareness. The post marks his fifth bout of basal cell carcinoma.... 
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turn off the immune response to prevent persistent inflam-
mation in the absence of foreign invaders. Unfortunately, 
some metastatic melanoma cells co-opt these checkpoints 
to protect themselves from immune attack.    

On the heels of this discovery, investigators developed revo-
lutionary checkpoint-blocking agents, including the now 
FDA-approved anti-CTLA-4 monoclonal antibody ipilim-
umab (Yervoy®) and the anti-PD-1 monoclonal antibodies 
pembrolizumab (Keytruda®) and nivolumab (Opdivo®). By 
blocking the activity of their respective checkpoints, these 
medicines can release the power of the immune system to 
effect life-prolonging responses in patients with stage IV or 
unresectable stage III melanoma. Five-year survival rates 
have jumped from 3 to 5 percent to 20 percent with single 
agent therapy, and now, with the advent of combination 
blockers, to as high as 40 percent. Many of these patients 
are basically cured (a term we are still careful not to use in 
clinical practice). 

In this issue of The Melanoma Letter, Drs. Jedd Wolchok and 
James Larkin report on the exciting synergistic benefits of 
nivolumab-ipilimumab, the only FDA-approved combina-
tion checkpoint blockade therapy to date. While this drug 
combination has produced spectacular results, the authors 
also point out the serious side effects that can come with 
it, rarely life-threatening but sometimes requiring lifelong 
management. They also acknowledge that 30 or 40 percent 
survival is still far from ideal, and that concerted research 
must continue to find alternate and complementary ways to 
harness the immune system more perfectly, as well as mark-
ers that can tell us more precisely which individual and 
combination therapies will work best for which patients. 

We have come so far, yet so much work remains to be done 
to fulfill the now very real vision of a future where no one 
has to die from this still devastating disease.  
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