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IMPORTANCE Although the combination of nivolumab plus ipilimumab has unquestionable
benefit over nivolumab monotherapy in advanced melanoma, currently no summative
analyses have compared the combination with nivolumab monotherapy for advanced
cancers other than melanoma.

OBJECTIVE To examine whether the addition of ipilimumab to standard-dose nivolumab
safely improves clinical outcomes in patients with advanced cancers other than melanoma.

DATA SOURCES Electronic databases (PubMed, EBSCO Information Services, Embase, and
Cochrane Library) were systematically searched for studies of standard-dose nivolumab plus
ipilimumab vs nivolumab alone in the treatment of advanced cancers other than melanoma
published from database inception to October 31, 2022.

STUDY SELECTION Eight studies (total patients, 1727; nivolumab plus ipilimumab group, 854;
nivolumab monotherapy group, 873) met the selection criteria. Patients had squamous cell
lung cancer, non–small cell lung cancer with programmed death ligand 1 level of 1% or higher,
small cell lung cancer, pleural mesothelioma, urothelial carcinoma, esophagogastric
carcinoma, sarcoma, or glioblastoma multiforme.

DATA EXTRACTION AND SYNTHESIS For comparison of overall survival (OS) and
progression-free survival (PFS) outcomes, estimation of log(hazard ratios [HRs]) and SEs was
initially performed for OS and PFS of each included study based on summary statistics
extracted from individual Kaplan-Meier curves. Inverse-variance weighting was then used to
compute pooled HRs (95% CIs). For comparison of dichotomous data (treatment-related
grade 3 to 4 adverse events and discontinuations), odds ratios (ORs) were used, and the
Mantel-Haenszel method was used to estimate pooled ORs (95% CIs).

RESULTS Treatment with nivolumab plus ipilimumab was not associated with improvement in
OS over treatment with nivolumab alone (pooled HR, 0.95; 95% CI, 0.85-1.06; P = .36), with
4 of the 8 studies having numerically lower median OS with the combination. Nivolumab plus
ipilimumab combination therapy was associated with marginal, but not clinically meaningful,
improvement in PFS over nivolumab alone (pooled HR, 0.88; 95% CI, 0.79-0.98; P = .02).
The combination was associated with substantially higher treatment-related grade 3 to 4
adverse events (pooled OR, 1.84; 95% CI, 1.47-2.31; P < .001) and treatment-related
discontinuations (pooled OR, 1.96; 95% CI, 1.44-2.65; P < .001). This finding was
recapitulated in meta-analyses of individual grade 3 to 4 adverse events of hepatotoxicity,
gastrointestinal toxicity, pneumonitis, endocrine dysfunction, dermatitis, fatigue.

CONCLUSIONS AND RELEVANCE In this meta-analysis of 8 advanced cancers other than
melanoma, the differences detected in OS and PFS between nivolumab plus ipilimumab and
nivolumab were not clinically meaningful (even though statistical significance was detected in
PFS). Treatment-related higher-grade toxicity and discontinuations were substantially higher
with the combination therapy. The data indicate that investigations of anti–programmed
death 1 (PD1) plus anti–cytotoxic T-lymphocyte–associated protein 4 (CTLA-4) therapies in
any nonmelanoma advanced cancer should be conducted along with anti-PD1 monotherapy
to ensure that the net effect of the addition of anti-CTLA-4 to anti-PD1 can be clearly
established for that cancer and setting and that unnecessary CTLA-4 inhibition with related
toxic effects (both clinical and financial) can be avoided.
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A lthough the combination of nivolumab and ipilim-
umab has clearly demonstrated improvement in
progression-free survival (PFS) and overall survival

(OS) over nivolumab alone in metastatic melanoma (particu-
larly in programmed death ligand 1 [PD-L1]–negative and
BRAF [OMIM 164757] mutation–positive melanoma),1,2 its
comparative efficacy over nivolumab monotherapy in other
advanced cancers has not been well established. Relatively
few trials to date have directly compared nivolumab plus
ipilimumab with nivolumab monotherapy, and currently no
summative analyses, to our knowledge, have compared the
combination with nivolumab monotherapy for advanced
cancers other than melanoma. However, the combination is
often assumed superior to nivolumab monotherapy across
cancers, and multiple trials have investigated the combina-
tion against the standard of care in different cancers. We
thus sought to perform a meta-analysis aimed at investigat-
ing the efficacy and safety of nivolumab plus ipilimumab
vs nivolumab alone in advanced cancers other than mela-
noma. For this meta-analysis, we included studies in which
ipilimumab was added to standard-dose nivolumab
(3 mg/kg or 240 mg).

Methods
This meta-analysis conformed to the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)
reporting guidelines. PubMed, EBSCO Information Services,
Embase, and Cochrane Library were systematically searched
for studies of standard-dose nivolumab plus ipilimumab vs
nivolumab alone for the treatment of advanced cancers other
than melanoma published from database inception to Octo-
ber 31, 2022. Full details of the search strategy, eligibility and
inclusion criteria, outcome measures, and data extraction are
described in eAppendix 1 in Supplement 1. The search process
is outlined in the PRISMA schema (eFigure 1 in Supplement 1)
and described in eAppendix 1 Supplement 1.

For comparison of time-to-event OS and PFS outcomes,
estimation of log(hazard ratios [HRs]) and SEs was initially
performed for OS and PFS of each included study based on
summary statistics extracted from individual Kaplan-Meier
(K-M) curves (incorporating number at risk, estimated num-
ber of events, and number censored for each specified inter-
val, ensuring that the K-M curves generated from these
numbers matched the published K-M curves), as described
by Tierney et al.3 Detailed calculations for each study have
been provided (eAppendix 3 in Supplement 1). Inverse-
variance weighting was then used to compute pooled HRs
(95% CIs) using the estimated individual log(HR) and SE
values.

For comparison of dichotomous data, odds ratios (ORs)
were used; all results were reported with 95% CIs. The Mantel-
Haenszel method was used to estimate pooled ORs (95% CIs).
The I2 test was used to assess impact of study heterogeneity
(see eAppendix 1 in Supplement 1 for further details). Rev-
Man, version 5.4 (Cochrane Collaboration) was used for the
meta-analyses.

Results

Search Results and Study Characteristics
Eight studies (total patients, 1727; nivolumab plus ipilim-
umab group, 854; nivolumab monotherapy group, 873) met
the selection criteria. Patients had squamous cell lung
cancer,4 non–small cell lung cancer with programmed death
ligand 1 level of 1% or higher,5 small cell lung cancer,6 pleu-
ral mesothelioma,7 urothelial carcinoma,8 esophagogastric
carcinoma,9 sarcoma,10 or glioblastoma multiforme (see
eAppendix 2 in Supplement 1 for further details).11 A sum-
mary of the included trials and their characteristics is given
in the Table.

Efficacy
The efficacy of nivolumab and ipilimumab vs nivolumab was
evaluated by focusing on OS and PFS, the most clinically rel-
evant metrics. Treatment with nivolumab and ipilimumab was
not associated with an improvement in OS (pooled HR, 0.95;
95% CI, 0.85-1.06; P = .36; I2 = 0%) (Figure 1A). Of note, 4 of
the studies4,8,9,11 had numerically lower median OS with the
combination.

Nivolumab and ipilimumab combination therapy was as-
sociated with a marginal, but not clinically meaningful, im-
provement in PFS over nivolumab alone (pooled HR, 0.88; 95%
CI, 0.79-0.98; P = .02; I2 = 0%) (Figure 1B). Of note, only 1
study5 had a statistically significant PFS benefit (HR, 0.84; 95%
CI, 0.72-0.99), which was by far the largest study, with 792 pa-
tients, accounting for more than 40% of the weight in the meta-
analysis. (A PFS HR of 0.88 [95% CI, 0.79-0.98] and an OS HR
of 0.95 [95% CI, 0.85-1.06] falls well below what the Ameri-
can Society of Clinical Oncology considers a clinically mean-
ingful incremental improvement for oncologic trial interven-
tions, which is an OS HR of 0.8 or lower.12)

A sensitivity analysis was performed to determine the
extent to which Hellmann et al5 influenced the OS and PFS
meta-analysis (eFigure 2 in Supplement 1). The pooled HR with-
out the study by Hellmann et al5 was 0.97 (95% CI, 0.84-1.13)

Key Points
Question Does combination therapy of standard-dose nivolumab
and ipilimumab improve clinical outcomes and justify additional
toxicity compared with nivolumab monotherapy in advanced
cancers other than metastatic melanoma?

Findings In this meta-analysis of 8 clinical trials including 1727
patients, the addition of ipilimumab to standard-dose nivolumab
was not associated with a clinically meaningful improvement in
overall survival or progression-free survival over standard-dose
nivolumab alone. The combination was associated with
substantially higher treatment-related high-grade toxicities
without commensurate clinical benefit.

Meaning Combination therapy with nivolumab and ipilimumab
may be unnecessary in many patient populations, and nivolumab
or other anti–programmed death 1–directed therapy alone may
deliver equivalent clinical outcomes with lower toxicity (clinical
and financial) in many advanced cancers other than melanoma.
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for OS and 0.91 (95% CI, 0.79-1.04) for PFS (n = 936), revealing
that without that study, the small PFS advantage dissipated
across the other 936 patients in 7 studies.4,6-11 The sensitivity
analysis did not affect study heterogeneity (I2 = 0%).

Safety
The pooled OR of grade 3 to 4 adverse events (AEs) for
nivolumab and ipilimumab vs nivolumab and ipilimumab
alone was 1.84 (95% CI, 1.47-2.31; P < .001; I2 = 0%) (Figure 2A).
Across the 8 studies,4-11 there were 272 grade 3 to 4 AEs in 854
patients who received nivolumab and ipilimumab (approxi-
mately 0.47 odds) and 173 grade 3 to 4 AEs in 873 patients who
received nivolumab alone (approximately 0.25 odds). Simi-

larly, treatment-related discontinuations (Figure 2B) with
nivolumab and ipilimumab vs nivolumab alone had a pooled
OR of 1.96 (95% CI, 1.45-2.66; P < .001; I2 = 2%). Across all stud-
ies, 150 of 854 patients who received nivolumab and ipilim-
umab experienced treatment-related discontinuation (ap-
proximately 0.21 odds) compared with 83 of 873 patients who
received nivolumab alone (approximately 0.11 odds).

The following grade 3 to 4 AEs occurred in the 854 pa-
tients in the combination treatment group: hepatotoxicity
(n = 83 [9.7%]), gastrointestinal toxicity (n = 34 [4.0%]) pneu-
monitis (n = 31 [3.6%]), endocrine dysfunction (n = 29 [3.4%]),
dermatitis (n = 30 [3.2%]), and fatigue (n = 30 [3.2%]). These
grade 3 to 4 AEs were substantially lower in the 873 patients

Table. Characteristics of Trials Included in the Meta-Analysis

Source Phase Randomized
Open
label Rating Disease

Total No. of
patients (I/C)a Interventionb Control

Median age, y

I C
Gettinger
et al,4 2021

3 Yes Yes 1 Metastatic
squamous cell
lung cancer

252
(125/127)

Nivolumab, 3 mg/kg
every 2 wk, plus
ipilimumab, 1 mg/kg
every 6 wk until
progression

Nivolumab, 3 mg/kg
every 2 wk

67.5 68.1

Hellmann
et al,5 2019

3 Yes Yes 1 Metastatic or
recurrent NSCLC
with
PD-L1 ≥ 1%

792 (396/
396)

Nivolumab, 3 mg/kg
every 2 wk, plus
ipilimumab, 1 mg/kg
every 6 wk until
progression

Nivolumab, 240 mg
every 2 wk

64 64

Scherpereel
et al,7 2019

2 Yes Yes 2 Relapsed pleural
mesothelioma

125 (62/63) Nivolumab, 3 mg/kg
every 2 wk, plus
ipilimumab, 1 mg/kg
every 6 wk until
progression

Nivolumab, 3 mg/kg
every 2 wk

71.2 72.3

Sharma
et al,8 2019

1/2 No Yes 2 Metastatic
urothelial
carcinoma

182 (104/78) Nivolumab, 3 mg/kg
every 3 wk, plus
ipilimumab, 1 mg/kg
every 3 wk, for 4 doses
followed by nivolumab,
3 mg/kg for every
2-week maintenance

Nivolumab, 3 mg/kg
every 2 wk

63 65.5

Janjigian
et al,9 2018

1/2 No Yes 2 Metastatic
esophagogastric
carcinoma

111 (52/59) Nivolumab, 3 mg/kg
every 3 wk, plus
ipilimumab, 1 mg/kg
every 3 wk, for 4 doses
followed by nivolumab,
3 mg/kg for every
2-week maintenance

Nivolumab, 3 mg/kg
every 2 wk

58 60

D’Angelo
et al,10

2018

2 Yes Yes 2 Advanced
sarcoma

83 (41/42) Nivolumab, 3 mg/kg
every 3 wk, plus
ipilimumab, 1 mg/kg
every 3 wk, for 4 doses
followed by nivolumab,
3 mg/kg for every
2-week maintenance

Nivolumab, 3 mg/kg
every 2 wk

57 56

Omuro,
et al,11

2018

1 No Yes 2 Glioblastoma
multiforme

30 (20/10) Nivolumab, 3 mg/kg
every 3 wk, plus
ipilimumab, 1 mg/kg
every 3 wk, for 4 doses
followed by nivolumab,
3 mg/kg for every
2-week maintenance

Nivolumab, 3 mg/kg
every 2 wk

60 58.5

Antonia,
et al,6 2016

1/2 No Yes 2 Recurrent small
cell lung cancer

152 (54/98) Nivolumab, 3 mg/kg
every 2 wk, plus
ipilimumab, 1 mg/kg
for every 3 wk, for 4
doses followed by
nivolumab, 3 mg/kg for
every 2-week
maintenance

Nivolumab, 3 mg/kg
every 2 wk

61 63

Abbreviations: I, intervention; C, control; NSCLC, non–small cell lung cancer;
PD-L1 programmed death ligand 1.
a Total patients includes patients in the ipilimumab and standard-dose

nivolumab and standard-dose nivolumab arms and excludes other patients

and arms.
b Trials may have included other dosing arms but were excluded from this

meta-analysis.
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in the nivolumab group (hepatotoxicity [n = 26 (3.0%)], fa-
tigue [n = 15 (1.7%)], pneumonitis [n = 13 (1.5%)], gastrointes-
tinal toxicity [n = 9 (1%)], dermatitis [n = 8 (0.9%)], and en-
docrine dysfunction [n = 2 (0.2%)]). The pooled ORs for
nivolumab and ipilimumab vs nivolumab for the individual
grade 3 to 4 AEs were as follows: hepatotoxicity, 2.94 (95%
CI, 1.67-5.15; P < .001); gastrointestinal toxicity, 3.28 (95%
CI, 1.65-6.49; P < .001); pneumonitis, 2.37 (95% CI, 1.24-
4.54; P = .009); endocrine dysfunction, 7.95 (95% CI, 2.57-
24.65; P < .001); fatigue, 1.91 (95% CI, 1.03-3.52; P = .04);
and dermatitis, 2.52 (95% CI, 0.68-9.36; P = .17) (eFigures
3-8 in Supplement 1).

Discussion
In this meta-analysis of a wide spectrum of advanced cancers
other than melanoma (small cell lung cancer, non–small cell
lung cancer, squamous cell lung cancer, mesothelioma, uro-
thelial carcinoma, esophagogastric carcinoma, sarcoma, and
glioblastoma multiforme), the addition of ipilimumab to stan-
dard-dose nivolumab was not associated with a clinically

meaningful improvement in OS or PFS over nivolumab mono-
therapy. Furthermore, the combination was associated with
substantially higher treatment-related high-grade AEs and
discontinuations.

Although 2 prior meta-analyses13,14 claimed that the
combination of nivolumab and ipilimumab may be more ef-
fective than nivolumab alone for advanced cancers, these stud-
ies were heavily influenced by trials of advanced melanoma,
accounting for more than 60% weight and driving up the
pooled efficacy of nivolumab and ipilimumab compared with
nivolumab. In addition, the meta-analyses13,14 reported a stan-
dard mean difference for survival outcomes, which is a much
inferior statistical method for survival meta-analysis. Fi-
nally, additional trials investigating nivolumab and ipilim-
umab and nivolumab alone have since been reported, includ-
ing 2 large randomized clinical trials in non–small cell lung
cancer,4,5 included in our meta-analysis.

It is possible that certain immunogenic nonmelanoma can-
cers (such as renal cell carcinoma and triple-negative breast
cancer) or specific subsets of populations (such as sarcoma-
toid renal cell carcinoma or squamous cell lung cancer with
high tumor mutational burden and low PD-L1) may have

Figure 1. Meta-Analysis of Overall Survival and Progression-Free Survival With Nivolumab and Ipilimumab
vs Nivolumab Alone in Advanced Cancers Other Than Melanoma

Weight, %
Favors nivolumab

and ipilimumab
Favors
nivolumab

0.1 101
Hazard ratio (95% CI)

log(hazard ratio)
(SE)

Nivolumab
and ipilimumab NivolumabStudy or subgroup

Hazard ratio
(95% CI)

Heterogeneity: χ2 = 6.07; df = 7 (P = .53); I2 = 0%
Test for overall effect: z = 0.91 (P = .36)

100Total 854 873 0.95 (0.85-1.06)

Overall survivalA

7.8–0.05 (0.21) 54 98Antonia et al,6 2016 0.95 (0.63-1.44)
2.00.14 (0.41) 20 10Omuro et al,11 2018 1.15 (0.52-2.57)
4.1–0.33 (0.29) 41 42D'Angelo et al,10 2018 0.72 (0.41-1.27)
7.80.22 (0.21) 52 59Janjigian et al,9 2018 1.25 (0.83-1.88)
42.4–0.09 (0.09) 396 396Hellmann et al,5 2019 0.91 (0.77-1.09)
6.5–0.28 (0.23) 62 63Scherpereel et al,7 2019 0.76 (0.48-1.19)
11.90.18 (0.17) 104 78Sharma et al,8 2019 1.20 (0.86-1.67)
17.5–0.12 (0.14) 125 127Gettinger et al,4 2021 0.89 (0.67-1.17)

Weight, %
Favors nivolumab

and ipilimumab
Favors
nivolumab

0.1 101
Hazard ratio (95% CI)

log(hazard ratio)
(SE)

Nivolumab
and ipilimumab NivolumabStudy or subgroup

Hazard ratio
(95% CI)

Heterogeneity: χ2 = 3.51; df = 7 (P = .83); I2 = 0%
Test for overall effect: z = 2.42 (P = .02)

100Total 873854 0.88 (0.79-0.98)

Progression-free survivalB

7.7–0.01 (0.19) 54 98Antonia et al,6 2016 0.99 (0.68-1.44)
1.60.14 (0.41) 20 10Omuro et al,11 2018 1.15 (0.52-2.57)
4.8–0.34 (0.24) 41 42D'Angelo et al,10 2018 0.71 (0.44-1.14)
6.90.01 (0.20) 52 59Janjigian et al,9 2018 1.01 (0.68-1.49)
43.2–0.17 (0.08) 396 396Hellmann et al,5 2019 0.84 (0.72-0.99)
8.5–0.16 (0.18) 62 63Scherpereel et al,7 2019 0.85 (0.60-1.21)
10.80.03 (0.16) 104 78Sharma et al,8 2019 1.03 (0.75-1.41)
16.4–0.18 (0.13) 125 127Gettinger et al,4 2021 0.84 (0.65-1.08)

A, Forest plot and meta-analysis of overall survival with nivolumab and
ipilimumab vs nivolumab alone in advanced cancers other than melanoma show
no improvement in overall survival with the combination (pooled hazard ratio,
0.95; 95% CI, 0.85-1.06; P = .36; I2 = 0%). B, Forest plot and meta-analysis of

progression-free survival with nivolumab and ipilimumab vs nivolumab alone in
advanced cancers other than melanoma show marginal, but not clinically
meaningful, improvement in progression-free survival with the combination
(pooled hazard ratio, 0.88; 95% CI, 0.79-0.98; P = .02; I2 = 0%).
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survival benefit with the combination over single-agent
nivolumab, although this remains to be determined. In ad-
vanced Merkel cell carcinoma, a rare immunogenic cutane-
ous cancer, nivolumab and ipilimumab combination therapy
has demonstrated substantial benefit (objective response rate,
31%) even after prior anti-PD1/anti–PD-L1 exposure and a 100%
objective response rate in the immune checkpoint inhibitor–
naive setting, establishing the superiority of the combination
in treating this cancer.15 Future randomized investigations
in immunogenic cancers and biomarker-driven studies may
identify combination-responsive cancers and subsets.

Our data indicate that investigations of anti-PD1 plus anti–
cytotoxic T-lymphocyte–associated protein 4 (CTLA-4) thera-
pies in any nonmelanoma advanced cancer should be con-
ducted along with anti-PD1 monotherapy to ensure that the
net effect of the addition of anti-CTLA-4 to anti-PD1 can be
clearly established for that cancer and setting and that unnec-
essary CTLA-4 inhibition with related toxic effects (clinical and
financial) can be avoided. Furthermore, in cancers in which
nivolumab and ipilimumab combination therapy has been ap-

proved without comparison with nivolumab, noninferiority
trials should be considered.

Limitations
This study has some limitations. First, this meta-analysis
includes several different tumor types, and there may be
heterogeneity in the benefit of nivolumab and ipilimumab with
relation to each tumor type. However, none of the trials indi-
vidually had an OS benefit (with 4 of 8 having numerically
lower median OS), and only 1 trial5 demonstrated a marginal
PFS benefit for nivolumab and ipilimumab over nivolumab
alone. Second, we did not include studies with a dosing regi-
men of 1 mg/kg of nivolumab and 3 mg/kg of ipilimumab to
avoid further heterogeneity, and outcomes could possibly be
different with this dosing regimen in certain disease contexts
(as demonstrated in urothelial and esophagogastric carci-
noma), although this regimen is known to be even more toxic
than the more common regimen of 3 mg/kg of nivolumab and
1 mg/kg of ipilimumab, with substantially higher grade 3 to 4
event rate. Third, 1 study5 accounted for more than 40% of the

Figure 2. Meta-Analysis of Treatment-Related High-Grade Adverse Events and Discontinuations With Nivolumab and Ipilimumab vs Nivolumab Alone

Weight, %
Higher in

nivolumab
Higher in nivolumab
and ipilimumab

0.1 101
Odds ratio (95% CI)

Study or subgroup
Odds ratio
(95% CI)

Heterogeneity: τ2 = 0; χ2 = 6.15; df = 7 (P = .52); I2 = 0%
Test for overall effect: z = 5.33 (P <.001)

100Total (95% CI) 1.84 (1.47-2.31)

Treatment-related cumulative grade 3-4 adverse eventsA

6.210 13Antonia et al,6 2016 1.49 (0.60-3.66)
0.66 0Omuro et al,11 2018 9.41 (0.48-186.09)
6.014 10D'Angelo et al,10 2018 1.81 (0.72-4.51)
2.46 3Janjigian et al,9 2018 2.23 (0.52-9.59)
6.116 9Hellmann et al,5 2019 2.09 (0.84-5.17)
11.932 21Scherpereel et al,7 2019 1.21 (0.63-2.31)
48.0139 76Sharma et al,8 2019 2.28 (1.65-3.15)
18.949 41Gettinger et al,4 2021 1.35 (0.81-2.27)

Total events 272
854

54
20
52
41
62
104
396
125

173
873

98
10
59
42
63
78
396
127

Nivolumab
and ipilimumab
Events Total

Nivolumab
Events Total

Weight, %
Higher in

nivolumab
Higher in nivolumab
and ipilimumab

0.1 101
Odds ratio (95% CI)

Study or subgroup
Odds ratio
(95% CI)

Heterogeneity: τ2 = 0; χ2 = 7.11; df = 7 (P = .42); I2 = 2%
Test for overall effect: z = 4.34 (P <.001)

100Total (95% CI) 1.96 (1.45-2.66)

Treatment-related discontinuationsB

5.44 6Antonia et al,6 2016 1.23 (0.33-4.55)
1.74 1Omuro et al,11 2018 2.25 (0.22-23.32)
2.06 1D'Angelo et al,10 2018 7.03 (0.81-61.22)
3.57 2Janjigian et al,9 2018 4.43 (0.88-22.39)
5.412 3Sharma et al,8 2019 3.26 (0.89-11.98)
54.372 48Hellmann et al,5 2019 1.61 (1.09-2.39)
5.414 3Scherpereel et al,7 2019 5.83 (1.58-21.48)
22.331 19Gettinger et al,4 2021 1.87 (0.99-3.54)

Total events 150
854

54
20
41
52
104
396
62
125

83
873

98
10
42
59
78
396
63
127

Nivolumab
and ipilimumab
Events Total

Nivolumab
Events Total

A, Forest plot and meta-analysis of cumulative grade 3 to 4 adverse events with
nivolumab and ipilimumab vs nivolumab alone show substantial increase in
severe adverse events with the combination (pooled odds ratio, 1.84; 95% CI,
1.47-2.31; P < .001; I2 = 0%). B, Forest plot and meta-analysis of

treatment-related discontinuation with nivolumab and ipilimumab vs
nivolumab alone show nearly 2 times greater odds of treatment-related
discontinuation with the combination (pooled odds ratio, 1.96; 95% CI,
1.45-2.66; P < .001; I2 = 2%).
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analyses. However, sensitivity analysis without that study did
not affect heterogeneity (I2 = 0) and revealed no benefit in OS
or PFS for nivolumab and ipilimumab vs nivolumab across the
other 936 patients in 7 studies.4,6-11

Conclusion
In this meta-analysis of 8 clinical trials4-11 of 1727 patients
with advanced cancers other than melanoma, the addition of

ipilimumab to standard-dose nivolumab was not associated
with a clinically meaningful improvement in OS or PFS over
standard-dose nivolumab alone. The combination was associ-
ated with substantially higher treatment-related high-grade
AEs and discontinuations. These findings suggest that combi-
nation therapy with nivolumab and ipilimumab may be
unnecessary in many patient populations and that nivolumab
alone may deliver equivalent clinical outcomes with lower
toxicity (clinical and financial) in many advanced cancers
other than melanoma.
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