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BACKGROUND

In patients with melanoma, ipilimumab (an antibody against cytotoxic T-lymphocyte–
associated antigen 4 [CTLA-4]) prolongs overall survival, and nivolumab (an anti-
body against the programmed death 1 [PD-1] receptor) produced durable tumor 
regression in a phase 1 trial. On the basis of their distinct immunologic mechanisms 
of action and supportive preclinical data, we conducted a phase 1 trial of nivolumab 
combined with ipilimumab in patients with advanced melanoma.

METHODS

We administered intravenous doses of nivolumab and ipilimumab in patients every 
3 weeks for 4 doses, followed by nivolumab alone every 3 weeks for 4 doses (concur-
rent regimen). The combined treatment was subsequently administered every 12 weeks 
for up to 8 doses. In a sequenced regimen, patients previously treated with ipilim-
umab received nivolumab every 2 weeks for up to 48 doses.

RESULTS

A total of 53 patients received concurrent therapy with nivolumab and ipilimumab, and 33 
received sequenced treatment. The objective-response rate (according to modified World 
Health Organization criteria) for all patients in the concurrent-regimen group was 40%. 
Evidence of clinical activity (conventional, unconfirmed, or immune-related response or 
stable disease for ≥24 weeks) was observed in 65% of patients. At the maximum doses 
that were associated with an acceptable level of adverse events (nivolumab at a dose of 
1 mg per kilogram of body weight and ipilimumab at a dose of 3 mg per kilogram), 53% 
of patients had an objective response, all with tumor reduction of 80% or more. Grade 3 
or 4 adverse events related to therapy occurred in 53% of patients in the concurrent-regi-
men group but were qualitatively similar to previous experience with monotherapy and 
were generally reversible. Among patients in the sequenced-regimen group, 18% had 
grade 3 or 4 adverse events related to therapy and the objective-response rate was 20%.

CONCLUSIONS

Concurrent therapy with nivolumab and ipilimumab had a manageable safety pro-
file and provided clinical activity that appears to be distinct from that in published 
data on monotherapy, with rapid and deep tumor regression in a substantial pro-
portion of patients. (Funded by Bristol-Myers Squibb and Ono Pharmaceutical; 
ClinicalTrials.gov number, NCT01024231.)
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Escape from immune surveillance is 
a recognized feature of cancer; therefore, 
the development of therapies to enhance tu-

mor immunity is a rational treatment strategy.1,2 
Immune checkpoint blockade is one approach that 
has induced regressions in several types of cancer. 
Ipilimumab, a fully human, IgG1 monoclonal an-
tibody blocking cytotoxic T-lymphocyte–associat-
ed antigen 4 (CTLA-4), improved overall survival in 
patients with advanced melanoma.3,4 Nivolumab, 
a fully human IgG4 antibody blocking the pro-
grammed death 1 (PD-1) receptor, produced dura-
ble objective responses in patients with melanoma, 
renal-cell cancer, and non–small-cell lung cancer.5

CTLA-4 and PD-1 appear to play complemen-
tary roles in regulating adaptive immunity. Where-
as PD-1 contributes to T-cell exhaustion in periph-
eral tissues, CTLA-4 inhibits at earlier points in 
T-cell activation. In preclinical models, combined 
blockade of PD-1 and CTLA-4 achieved more pro-
nounced antitumor activity than blockade of either 
pathway alone.6,7 On the basis of these observa-
tions, we conducted a phase 1 study to investigate 
the safety and efficacy of combined CTLA-4 and 
PD-1 blockade (with the use of ipilimumab and 
nivolumab, respectively) in patients with advanced 
melanoma. Data for 86 patients treated in this 
ongoing study are reported.

ME THODS

PATIENTS

Eligible patients were at least 18 years of age; had 
received a diagnosis of measurable, unresectable, 
stage III or IV melanoma; had an Eastern Coop-
erative Oncology Group performance status of 0 
(asymptomatic) or 1 (ambulatory but restricted in 
strenuous activity)8; had adequate organ function; 
and had a life expectancy of at least 4 months. 
Exclusion criteria were active, untreated central 
nervous system metastasis, a history of autoim-
mune disease, previous therapy with T-cell mod-
ulating antibodies (excluding ipilimumab for pa-
tients in the sequenced-regimen cohorts), human 
immunodeficiency virus infection, and hepatitis 
B or C infection.

In the sequenced-regimen cohorts, patients 
were required to have received at least three pre-
vious doses of ipilimumab, with the last dose ad-
ministered 4 to 12 weeks before the administration 
of nivolumab. Patients with a complete response, 
progression with evidence of clinical deterioration, 

or a history of high-grade adverse events related 
to ipilimumab were excluded.

STUDY DESIGN

In this phase 1 study we treated successive cohorts 
of patients with escalating doses of intravenous 
nivolumab and ipilimumab administered concur-
rently every 3 weeks for four doses, followed by 
nivolumab alone every 3 weeks for four doses (con-
current-regimen group) (see Fig. S1 in the Sup-
plementary Appendix, available with the full text 
of this article at NEJM.org). The combined treat-
ment was subsequently continued every 12 weeks 
for up to eight doses. When the two drugs were 
administered together, nivolumab was adminis-
tered first. Within a cohort, doses of nivolumab 
and ipilimumab were kept constant.

The protocol-specified dose levels in the co-
horts were as follows. In the concurrent-regimen 
group, cohort 1 was designated to receive 0.3 mg 
of nivolumab per kilogram of body weight and 
3 mg of ipilimumab per kilogram; cohort 2, 1 mg 
of nivolumab per kilogram and 3 mg of ipilim-
umab per kilogram; cohort 2a, 3 mg of niv-
olumab per kilogram and 1 mg of ipilimumab 
per kilogram; cohort 3, 3 mg of nivolumab per 
kilogram and 3 mg of ipilimumab per kilogram; 
cohort 4, 10 mg of nivolumab per kilogram and 
3 mg of ipilimumab; and cohort 5, 10 mg of 
nivolumab per kilogram and 10 mg of ipilim-
umab per kilogram. In the sequenced-regimen 
group, patients in cohorts 6 and 7 were treated 
with nivolumab at doses of 1 mg per kilogram 
and 3 mg per kilogram, respectively, every 2 weeks 
for up to 48 doses (Fig. S1 in the Supplementary 
Appendix).

Patients could be followed for a total of 2.5 
years after the initiation of therapy. Patients with 
a complete response, a partial response, or stable 
disease for at least 24 weeks and subsequent dis-
ease progression could be retreated with the origi-
nal regimen. Disease assessment was performed 
per protocol, with the use of computed tomog-
raphy or magnetic resonance imaging, as appro-
priate. For both regimen groups, tumor responses 
were adjudicated with the use of modified World 
Health Organization (WHO) criteria and immune-
related criteria (see the Supplementary Appen-
dix).9 In the concurrent-regimen group, tumor 
assessments were performed at weeks 12, 18, 24, 
30, and 36 and then every 12 weeks thereafter. 
In the sequenced-regimen group, tumor assess-
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ments were performed at week 8 and then every 
8 weeks thereafter.

The safety evaluation was performed per pro-
tocol. The severity of adverse events was graded 
according to the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events, 
version 3.0.10

STUDY OVERSIGHT

The study protocol was approved by the institution-
al review boards at the participating centers, and 
the study was conducted in accordance with the 
Declaration of Helsinki and International Con-
ference on Harmonisation Guidelines for Good 
Clinical Practice. For additional safety oversight, 
an independent Early Development Advisory Com-
mittee was responsible for reviewing and adjudi-
cating individual high-grade adverse events as po-
tentially dose-limiting and for guiding the study 
team on decisions regarding dose escalation and 
cohort expansion. All participating patients pro-
vided written informed consent.

The study was designed by the senior academic 
authors and the sponsor, Bristol-Myers Squibb. 
Study medications were provided by the sponsor. 
Data were collected by the sponsor and analyzed 
and interpreted in collaboration with the academic 
authors. Manuscript drafts were prepared by the 
authors with editorial assistance from a profes-
sional medical writer paid by the sponsor. All the 
authors vouch for the accuracy and completeness 
of the data reported and the adherence of the 
study to the protocol, and all the authors made the 
decision to submit the manuscript for publication. 
The protocol, including the statistical analysis 
plan, is available at NEJM.org.

DOSE ESCALATION AND COHORT EXPANSION

The study was initially planned to evaluate the 
concurrent regimen with the use of a standard 
3+3 design for the dose-escalation phase, fol-
lowed by cohort expansion to a total of up to 16 
patients at the maximum doses that were associ-
ated with an acceptable level of adverse events or 
the maximum administered dose. The period for 
evaluating dose-limiting toxicity for the purposes 
of dose escalation was 9 weeks. A modified defi-
nition of dose-limiting toxicity was incorporated 
in the protocol. No dose escalation was allowed in 
an individual patient, and patients who had dose-
limiting adverse events discontinued therapy.

During the period for evaluating dose-limit-

ing toxicity, patients who withdrew from the study 
owing to reasons other than drug-related adverse 
events could be replaced. The protocol was amend-
ed to permit the expansion of any concurrent-
regimen cohort during the dose-escalation phase 
to a maximum of 12 patients, with approval by 
the Early Development Advisory Committee. Two 
sequenced-regimen cohorts (6 to 16 patients each) 
were added later.

IMMUNOHISTOCHEMICAL ASSESSMENT FOR PD-L1 

Expression of one of the ligands of PD-1, PD-L1, 
before treatment was measured by means of im-
munohistochemical testing in formalin-fixed, par-
affin-embedded tumor specimens with the use of 
a rabbit monoclonal antihuman PD-L1 antibody 
(clone 28-8) and an automated assay developed 
by Dako. Antibody specificity was assessed by 
means of Western blotting against recombinant 
PD-L1 protein and lysates from PD-L1–express-
ing and PD-L1–nonexpressing cell lines. An im-
munohistochemical assay with and without the 
addition of antigen that competes with binding 
to the antibody was performed, with a comparative 
assessment of staining patterns in normal hu-
man tissues. Analytic sensitivity, specificity, re-
peatability, reproducibility, and robustness of the 
immunohistochemical assay were tested and met 
all prespecified acceptance criteria. Two patholo-
gists, who were unaware of the clinical outcome, 
independently read and adjudicated scores for all 
clinical specimens. A sample was defined as PD-
L1–positive if at least 5% of the tumor cells ex-
hibited membrane PD-L1 staining of any inten-
sity in a section containing at least 100 cells that 
could be evaluated.5,11

STATISTICAL ANALYSIS

All 86 patients who had received treatment as of 
February 15, 2013, were included in the descrip-
tion of baseline characteristics and the analyses 
of safety and absolute lymphocyte count. Analysis 
of PD-L1 staining included tumor specimens avail-
able as of February 28, 2013. The efficacy popula-
tion consisted of 82 patients who had a response 
that could be evaluated, defined as those patients 
who received at least one dose of study medica-
tion, had measurable disease at baseline, and had 
one of the following: at least one tumor evalua-
tion during treatment, clinical progression of dis-
ease, or death before the first tumor evaluation 
during treatment.
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Adverse events were coded with the use of the 
Medical Dictionary for Regulatory Activities (MedDRA), 
version 15.1. Selected adverse events with poten-
tial immunologic causes and those that require 
more frequent monitoring or intervention with im-
mune suppression or hormone replacement were 
identified with the use of a predefined list of 
MedDRA terms. These are similar to events previ-
ously described as immune-related adverse events 
or adverse events of special interest.5

Best overall responses were derived program-
matically from tumor measurements provided by 
the study-site radiologist and investigators accord-
ing to the modified WHO criteria or immune-
related response criteria.11 Complete and partial 
responses were confirmed by means of at least 
one subsequent tumor assessment. The magnitude 
of the reduction in target lesions was assessed 
radiographically. A response was characterized as 
“deep” if a reduction of 80% or more from the 
baseline measurements was noted. Unconfirmed 
responses as of the date of this analysis were also 
included in an estimation of aggregate clinical 
activity.

R ESULT S

BASELINE CHARACTERISTICS OF THE PATIENTS

A total of 86 patients were treated from Decem-
ber 2009 through February 2013; 53 patients re-
ceived the concurrent regimen and 33 received 
the sequenced regimen. Baseline characteristics 
of the two regimen groups are shown in Table 1.

A total of 38% of patients in the concurrent-
regimen group and 100% of patients in the se-
quenced-regimen group had received systemic 
therapy previously. The majority of patients had 
M1c disease (i.e., metastases to visceral sites other 
than skin, subcutaneous tissue, distant lymph 
nodes, or lung or distant metastases to any site 
combined with an elevated serum lactate dehy-
drogenase [LDH] level), and more than 30% of 
patients had an elevated level of LDH. Most pa-
tients (73%) enrolled in the sequenced-regimen 
cohorts had progression as assessed radiograph-
ically during prior treatment with ipilimumab.

SAFETY

Among the 53 patients in the concurrent-regimen 
group, adverse events of any grade, regardless of 
whether they were attributed to the therapy, were 
observed in 98% of patients (Table S1-A in the 

Supplementary Appendix). Treatment-related ad-
verse events were observed in 93% of patients, 
with the most common events being rash (in 55% 
of patients), pruritus (in 47%), fatigue (in 38%), 
and diarrhea (in 34%) (Table S1-B in the Supple-
mentary Appendix). Grade 3 or 4 adverse events, 
regardless of attribution, were observed in 72% 
of patients, and grade 3 or 4 treatment-related 
events were noted in 53%, with the most common 
events being elevated levels of lipase (in 13% of 
patients), aspartate aminotransferase (in 13%), 
and alanine aminotransferase (in 11%). A total of 
6 of 28 patients (21%) had grade 3 or 4 treatment-
related events that were dose-limiting.

Serious adverse events related to the treatment 
were reported in 49% of patients in the concurrent-
regimen group (Table S1-C in the Supplementary 
Appendix). Common grade 3 or 4 selected adverse 
events that were related to the therapy included 
hepatic events (in 15% of patients), gastrointesti-
nal events (in 9%), and renal events (in 6%) 
(Table 2). Isolated cases of pneumonitis and 
uveitis were observed (Table S1-B in the Supple-
mentary Appendix), a finding that is consistent 
with previous experience with monotherapy. A to-
tal of 11 patients (21%) discontinued therapy ow-
ing to treatment-related adverse events (Table S2 
in the Supplementary Appendix).

The doses in cohort 3 (nivolumab at a dose of 
3 mg per kilogram and ipilimumab at a dose of 
3 mg per kilogram) exceeded the maximum doses 
that were associated with an acceptable level of 
adverse events (three of six patients had asymp-
tomatic grade 3 or 4 elevated lipase levels that 
persisted for ≥3 weeks). The doses in cohort 2 
(nivolumab at 1 mg per kilogram and ipilimumab 
at 3 mg per kilogram) were identified as the 
maximum doses that were associated with an 
acceptable level of adverse events (grade 3 uveitis 
in one patient and grade 3 elevated levels of aspar-
tate aminotransferase and alanine aminotransfer-
ase in one).

Among the 33 patients in the sequenced-reg-
imen group, adverse events of any grade, regard-
less of attribution, were observed in 29 patients 
(88%) (Table S1-A in the Supplementary Appen-
dix). Treatment-related adverse events were ob-
served in 24 patients (73%), with the most com-
mon events including pruritus (in 18% of patients) 
and elevated lipase levels (in 12%) (Table S1-B in 
the Supplementary Appendix). Grade 3 or 4 adverse 
events, regardless of whether they were attributed 
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Table 1. Baseline Characteristics of All Treated Patients.*

Characteristic
Concurrent Treatment  

(N = 53)
Sequenced Treatment  

(N = 33)

Age — yr

Median 58 64

Range 22–79 23–89

Sex — no. (%)

Male 32 (60) 18 (55)

Female 21 (40) 15 (45)

ECOG performance status — no. (%)†

0 44 (83) 22 (67)

1 8 (15) 11 (33)

Unknown 1 (2) 0

Disease status — no. (%)‡

M1a 8 (15) 5 (15)

M1b 11 (21) 5 (15)

M1c 30 (57) 18 (55)

Unknown 4 (8) 5 (15)

Lactate dehydrogenase — no. (%)

≤Upper limit of the normal range 33 (62) 21 (64)

>Upper limit of the normal range 20 (38) 12 (36)

Prior therapy — no. (%)

Surgery 51 (96) 31 (94)

Radiotherapy 11 (21) 17 (52)

Systemic therapy 20 (38) 33 (100)

Immunotherapy 9 (17) 33 (100)

Interleukin-2 8 (15) 1 (3)

BRAF inhibitor 3 (6) 2 (6)

No. of prior systemic therapies — no. (%)

0 33 (62) 0

1 14 (26) 18 (55)

2 5 (9) 10 (30)

≥3 1 (2) 5 (15)

Lesions — no. (%)

Bone 5 (9) 1 (3)

Central nervous system 0 1 (3)

Liver 16 (30) 13 (39)

Lung 25 (47) 16 (48)

Lymph node 26 (49) 8 (24)

Soft tissue or other organ 34 (64) 19 (58)

* Treatment groups were not formally compared in this phase 1 trial.
† An Eastern Cooperative Oncology Group (ECOG) performance status of 0 indicates that the patient is asymptomatic, 

and 1 indicates that the patient is ambulatory but restricted in strenuous activity.8

‡ M1a indicates metastases to the skin, subcutaneous tissue, or distant lymph nodes; M1b metastases to the lung; and 
M1c metastases to all other visceral sites or distant metastases to any site combined with an elevated serum lactate 
dehydrogenase level.
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to the therapy, were observed in 11 patients (33%), 
and grade 3 or 4 adverse events related to therapy 
were observed in 6 (18%), with an elevated lipase 
level as the most common event (in 6% of pa-
tients). Serious adverse events related to therapy 
were reported in 7 patients (21%) (Table S1-C in 
the Supplementary Appendix). Grade 3 or 4 endo-
crine events were noted as treatment-related se-
lected adverse events in 2 patients (Table S1-D in 
the Supplementary Appendix). One patient had 
grade 2 pneumonitis. Three patients (9%) dis-
continued therapy owing to treatment-related ad-
verse events (Table S2 in the Supplementary Ap-
pendix).

In both regimen groups, treatment-related ad-
verse events were manageable and generally re-
versible with the use of immunosuppressants (or 
hormone-replacement therapy for endocrinopa-
thies) according to previously established algo-
rithms.12 Among the 86 patients treated during 
the study, 28 of the 73 patients (38%) with drug-
related adverse events were treated with sys-
temic glucocorticoids. A total of 3 patients re-
quired additional immunosuppressive therapy 
with infliximab (2 patients) or mycophenolate 
mofetil (1 patient). No treatment-related deaths 
were reported.

CLINICAL ACTIVITY

Clinical activity was observed in both regimen 
groups (Table 3, and Table S4 in the Supplemen-
tary Appendix). In the concurrent-regimen co-
horts, across all dose levels, confirmed objective 
responses according to modified WHO criteria 
were observed in 21 of 52 patients (40%; 95% 
confidence interval [CI], 27 to 55) who had a re-
sponse that could be evaluated. In addition, 4 pa-
tients had an objective response according to 
immune-related response criteria and 2 had an 
unconfirmed partial response. These patients 
were not included in the calculation of objective-
response rates.

After noting that several patients had major 
responses (approaching complete response), we 
performed a post hoc analysis of the number of 
patients with tumor reduction of 80% or more. 
This depth of response was uncommon in pub-
lished studies of checkpoint blockade.3,5 A total 
of 16 patients had tumor reduction of 80% or 
more at 12 weeks, including 5 with a complete 
response (Table 3 and Fig. 1A and 2, and Fig. S2 
and S3 in the Supplementary Appendix).

In the concurrent-regimen group, overall evi-
dence of clinical activity (conventional, uncon-
firmed, or immune-related response or stable 
disease for ≥24 weeks) was observed in 65% of 
patients (95% CI, 51 to 78) (Table 3). The pro-
found effect of the concurrent combination ther-
apy is shown in the waterfall plot in Figure 1B. 
Responses were ongoing in 19 of 21 patients 
who had a response, with the duration ranging 
from 6.1 to 72.1 weeks at the time of data analy-
sis (Table S3 in the Supplementary Appendix).

Among patients who received the maximum 
doses associated with an acceptable level of ad-
verse events (cohort 2, with nivolumab at a dose 
of 1 mg per kilogram and ipilimumab at a dose 
of 3 mg per kilogram), objective responses oc-
curred in 9 of 17 patients (53%; 95% CI, 28 to 
77), including 3 with a complete response. All 
9 patients who had a response had tumor reduc-
tion of 80% or more at their first scheduled as-
sessment during treatment (Table 3 and Fig. 1A).

In the sequenced-regimen cohorts, 6 of 30 
patients (20%; 95% CI, 8 to 39) had an objective 
response, including 1 with a complete response. 
A total of 4 patients (13%) had tumor reduction 
of 80% or more at 8 weeks (Table S4 and Fig. S4 
in the Supplementary Appendix). An additional 
6 patients had either an immune-related response 
(in 3 patients) or an unconfirmed response (in 3). 
When clinical activity was defined by objective, 
immune-related, or unconfirmed responses or 
stable disease for at least 24 weeks, 43% of pa-
tients (95% CI, 26 to 63) in the sequenced-regi-
men group had clinical activity. Some patients 
who had not had a response to previous treatment 
with ipilimumab did have a response to subse-
quent treatment with nivolumab (Fig. S4 in the 
Supplementary Appendix).

PD-L1 EXPRESSION AND ABSOLUTE LYMPHOCYTE 
COUNT

Tumor-cell expression of PD-L1 and alterations 
in the peripheral-blood absolute lymphocyte count 
have been explored as biomarkers for nivolumab 
monotherapy and ipilimumab monotherapy, re-
spectively.5,13-16 We characterized tumor-cell ex-
pression of PD-L1 with the use of immunohisto-
chemical staining and analyzed pharmacodynamic 
changes in the peripheral-blood absolute lym-
phocyte count. With PD-L1 positivity defined as 
expression in at least 5% of tumor cells, biopsy 
specimens from 21 of 56 patients (38%) were 
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PD-L1–positive (Table S5 and Fig. S5 in the Sup-
plementary Appendix).

Among patients treated with the concurrent 
regimen, objective responses were observed in pa-
tients with either PD-L1–positive tumor samples 
(6 of 13 patients) or PD-L1–negative tumor sam-
ples (9 of 22) (P>0.99 for a post hoc comparison 
by means of Fisher’s exact test). In the sequenced-
regimen cohorts, a higher number of overall re-
sponses was seen among patients with PD-L1–
positive tumor samples (4 of 8 patients) than 
among patients with PD-L1–negative tumor sam-
ples (1 of 13), but the numbers were small.

In contrast to previous observations with ipi-
limumab monotherapy, an increase in the abso-
lute lymphocyte count was not obvious among 
patients in either regimen group (Table S6 in the 
Supplementary Appendix), but changes may have 
been difficult to detect in this small cohort. In the 
concurrent-regimen group, the objective-response 
rate was similar among patients with a low ab-
solute lymphocyte count (defined as <1000 cells 
per cubic millimeter)14 at weeks 5 to 7 and those 
with a normal or high absolute lymphocyte count 
at weeks 5 to 7 (43% and 40%, respectively) 
(Table S7 in the Supplementary Appendix). Like-
wise, in the sequenced-regimen group, 17% of 
patients with a low absolute lymphocyte count 
had an objective response and 23% of patients 
with a normal or high absolute lymphocyte count 
had an objective response.

DISCUSSION

The immune system is coordinately regulated to 
ensure the effective elimination of foreign patho-
gens, while minimizing damage to normal tissues. 
Until recently, cancer immunotherapy focused sub-
stantial effort on approaches that enhance antitu-
mor immune responses by means of the adoptive 
transfer of activated effector cells, immunization 
against relevant antigens, or nonspecific immune-
stimulatory agents such as cytokines. In the past 
decade, agents that block inhibitory T-cell check-
points, including antibodies blocking CTLA-4,3,4,17-

19 PD-1,5,20,21 and PD-L1,22 have shown substantial 
clinical antitumor activity. Given that immunologic 
checkpoints are nonredundant and can inhibit T-
cell activation, proliferation, and effector function 
within lymph nodes or the tumor microenviron-
ment, we hypothesized that a combined blockade 
of CTLA-4 and PD-1 could produce greater antitu-
mor activity than either single agent.23
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Figure 1. Clinical Activity in Patients Who Received the Concurrent Regimen 
of Nivolumab and Ipilimumab.

Representative spider plots in Panel A show changes from baseline in the 
tumor burden, measured as the sum of the products of perpendicular di-
ameters of all target lesions, in patients who received the concurrent regi-
men of nivolumab (at a dose of 1 mg per kilogram of body weight) and ipi-
limumab (3 mg per kilogram), the maximum doses that were associated 
with an acceptable level of adverse events. Red triangles indicate the first 
occurrence of a new lesion. Dashed lines indicate 50% and 80% improve-
ment from baseline (gray line) in target lesions, as assessed by means of 
modified World Health Organization criteria. Panel B shows a representa-
tive waterfall plot of the maximum percentage change in target lesions, as 
compared with baseline measurements, in patients who received the con-
current regimen. A total of 47 patients had a response that could be evalu-
ated in this analysis; 46 had a positive or negative change in target lesions 
from baseline, and 1 had no change. The dashed line denotes 80% tumor 
reduction in target lesions from baseline.
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Although not formally compared in this study, 
concurrent treatment with nivolumab and ipili-
mumab was associated with rates of objective 
response that exceeded the previously reported 
results with either nivolumab or ipilimumab 

alone.3,5 Rapid and deep responses occurred in a 
substantial proportion of treated patients, with 
the majority of patients who had a response also 
having tumor regression of 80% or more at the 
time of the initial tumor assessment, including 
some patients who had had extensive and bulky 
tumors. Particularly striking was the observation 
that across the concurrent-regimen cohorts, 31% 
of the patients with a response that could be 
evaluated had tumor regression of 80% or more 
by week 12.

At the maximum doses for the concurrent 
regimen that were associated with an acceptable 
level of adverse events, all nine patients who had 
a response also had tumor regression of 80% or 
more, with three patients having a complete re-
sponse. In contrast, on the basis of previous 
clinical experience with monotherapy for mela-
noma, less than 3% of patients who received 
nivolumab or ipilimumab at a dose of 3 mg per 
kilogram had a complete response.3,5 The overall 
activity of this immunotherapy combination com-
pares favorably with that of other agents approved 
or being developed for advanced melanoma, in-
cluding the targeted inhibitors of activated ki-
nases,24 although we recognize that these results 
must be interpreted with caution, given that this 
is a phase 1 trial that is subject to biases, includ-
ing patient selection and small numbers of pa-
tients. The potential advantage of this combina-
tion is the durability of the response, as shown in 
previous trials of immunotherapy.25,26

These initial data suggest that rapid responses 
of a greater magnitude may be achieved in pa-
tients treated with the combination of nivolumab 
and ipilimumab, as compared with the previous 
experience with either agent alone.3,5 Responses 
to combined therapy were generally durable and 
were observed even in patients whose treatment 
was terminated early because of adverse events. 
Patients who had a response included those with 
an elevated LDH level, M1c disease, and bulky, 
multifocal tumor burden.

As with previous studies of monotherapy with 
ipilimumab3 or nivolumab5 monotherapy, con-
ventional objective-response rates may not fully 
capture the spectrum of clinical activity and po-
tential benefit in patients treated with the con-
current regimen of nivolumab and ipilimumab, 
given that a number of patients in our study had 
either long-term stable disease or unconventional 
immune-related patterns of response. Even among 

A

18.46 mm 19.91 mm

B

Figure 2. Computed Tomographic (CT) Scans of the 
Chest Showing Tumor Regression in a Patient Who 
Received the Concurrent Regimen of Nivolumab 
and Ipilimumab.

A 52-year-old patient was treated with the maximum 
doses that were associated with an acceptable level of 
adverse events (nivolumab at a dose of 1 mg per kilo-
gram and ipilimumab at 3 mg per kilogram). The pa-
tient presented with extensive neck, mediastinal, axil-
lary, abdominal, and pelvic lymphadenopathy; bilateral 
pulmonary nodules; small-bowel metastasis; and peri-
toneal implants; as well as diffuse subcutaneous nod-
ules (shown in the CT scan in Panel A). The baseline 
level of lactate dehydrogenase (LDH) was 2.25 times 
the upper limit of the normal range, the hemoglobin 
level was 9.7 g per deciliter, and symptoms included 
nausea and vomiting. Within 4 weeks after the initia-
tion of treatment, the LDH level normalized, symp-
toms improved (appetite increased and nausea de-
creased), and cutaneous lesions were regressing. The 
CT scan obtained at week 12 shows a marked reduc-
tion in all areas of disease (Panel B). Arrows indicate 
locations of metastatic disease.
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the seven patients in the concurrent-regimen group 
who had stable disease for at least 24 weeks or 
immune-related stable disease for at least 24 
weeks as the best response, six had meaningful 
tumor regression of at least 19%, and one had a 
declining tumor burden after prolonged stable 
disease. Prior experience with checkpoint-block-
ade monotherapy supports the observation that 
some patients may have stable disease for an 
extended period as the best objective response, 
lending credence to the hypothesis that reestab-
lishment of the equilibrium phase of immune 
surveillance is a desirable outcome.1

The observation that patients can have objec-
tive responses when treated with nivolumab after 
previous treatment with ipilimumab indicates 
that a lack of response to CTLA-4 blockade does 
not preclude a clinical benefit of PD-1 blockade 
and further supports the nonredundant nature 
of these coinhibitory pathways. Data from previ-
ous studies suggest a potential association be-
tween the occurrence of a response and tumor-
cell expression of PD-L1 in patients receiving 
nivolumab5 and a correlation between overall sur-
vival and increases in the peripheral-blood absolute 
lymphocyte count in patients treated with ipilim-
umab.13-16

In this study of combination therapy, respons-
es were observed in patients regardless of the ab-
solute lymphocyte count or status with respect to 
tumor-cell expression of PD-L1 at baseline. PD-L1 
expression was measured with the use of an im-
munohistochemical assay and antibody that are 
different from those used in previous studies,5,11,27 
and variations in assay conditions and biopsy 
samples, as well as tumor heterogeneity, may have 
affected these results. However, the rate of PD-L1 
positivity for the tumor specimens in this study 
(38%) is similar to the rates observed in previous 
studies of metastatic melanoma (40 to 43%).11,27 
Thus, our results suggest that patients can have 
a response regardless of the PD-L1 status at base-
line or the absolute lymphocyte count.

The spectrum of adverse events observed among 
patients treated with the concurrent regimen was 
qualitatively similar to previous experience with 
nivolumab or ipilimumab monotherapy, although 
the rate of adverse events was increased among 
patients treated with the combination therapy. 
We observed grade 3 or 4 treatment-related ad-
verse events in 53% of patients treated with the 
concurrent regimen, as compared with previous 

rates of 20% among patients treated with ipilim-
umab monotherapy at a dose of 3 mg per kilogram 
and 15% among those treated with nivolumab 
alone.3,5 In the sequenced-regimen cohorts, 18% 
of patients had grade 3 or 4 treatment-related 
adverse events. Adverse events in both regimen 
groups were manageable and were generally re-
versible with the use of existing treatment algo-
rithms.12

Collectively, these results suggest that nivolu-
mab and ipilimumab can be administered con-
currently with a manageable safety profile. More 
rapid and deeper clinical tumor responses were 
observed in patients treated with the combination 
therapy, as compared with the previous experi-
ence with either agent alone, although compara-
tive studies are needed to confirm this observa-
tion. Reponses were durable, although longer 
follow-up is needed in some cohorts. The effect 
of the combination regimen on overall survival 
remains to be defined. The results of the current 
study support a randomized, phase 3 trial to com-
pare the clinical efficacy of nivolumab alone, ipi-
lim umab alone, and a concurrent regimen of 
nivolumab and ipilimumab in patients with ad-
vanced melanoma.
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