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ABSTRACT

BACKGROUND

No new agent has improved overall survival in patients with unresectable or
metastatic urothelial carcinoma when added to first-line cisplatin-based chemo-
therapy.

METHODS
In this phase 3, multinational, open-label trial, we randomly assigned patients
with previously untreated unresectable or metastatic urothelial carcinoma either
to receive intravenous nivolumab (at a dose of 360 mg) plus gemcitabine—cisplatin
(nivolumab combination) every 3 weeks for up to six cycles, followed by nivolumab
(at a dose of 480 mg) every 4 weeks for a maximum of 2 years, or to receive gem-
citabine—cisplatin alone every 3 weeks for up to six cycles. The primary outcomes
were overall and progression-free survival. The objective response and safety were
exploratory outcomes.

RESULTS
A total of 608 patients underwent randomization (304 to each group). At a median
follow-up of 33.6 months, overall survival was longer with nivolumab-combination
therapy than with gemcitabine—cisplatin alone (hazard ratio for death, 0.78; 95%
confidence interval [CI], 0.63 to 0.96; P=0.02); the median survival was 21.7
months (95% CI, 18.6 to 26.4) as compared with 18.9 months (95% CI, 14.7 to
22.4), respectively. Progression-free survival was also longer with nivolumab-
combination therapy than with gemcitabine—cisplatin alone (hazard ratio for
progression or death, 0.72; 95% CI, 0.59 to 0.88; P=0.001). The median progres-
sion-free survival was 7.9 months and 7.6 months, respectively. At 12 months,
progression-free survival was 34.2% and 21.8%, respectively. The overall objective
response was 57.6% (complete response, 21.7%) with nivolumab-combination
therapy and 43.1% (complete response, 11.8%) with gemcitabine—cisplatin alone.
The median duration of complete response was 37.1 months with nivolumab-
combination therapy and 13.2 months with gemcitabine—cisplatin alone. Grade 3 or
higher adverse events occurred in 61.8% and 51.7% of the patients, respectively.

CONCLUSIONS
Combination therapy with nivolumab plus gemcitabine—cisplatin resulted in sig-
nificantly better outcomes in patients with previously untreated advanced urothe-
lial carcinoma than gemcitabine—cisplatin alone. (Funded by Bristol Myers Squibb
and Ono Pharmaceutical; CheckMate 901 ClinicalTrials.gov number, NCT03036098.)
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LATINUM-BASED CHEMOTHERAPY IS THE
standard of care for previously untreated
patients with unresectable or metastatic
urothelial carcinoma, with cisplatin-based che-
motherapy being the preferred treatment over
carboplatin-based chemotherapy for eligible pa-
tients.* First-line cisplatin-based chemotherapy
has shown a response in more than 40% of pa-
tients, with a median overall survival of approxi-
mately 15 months, but durable responses with
this treatment are uncommon.>>
To date, no novel agent has improved survival
when added concurrently to platinum-based che-
motherapy in the first-line treatment of meta-
static urothelial carcinoma.®” Avelumab switch
maintenance treatment is a standard of care for
the subgroup of patients who have not had dis-
ease progression during or immediately after
first-line platinum-based chemotherapy.>® An un-
met need remains for more effective treatment.
Nivolumab is an antibody directed against
programmed death 1 (PD-1) and is approved for
the treatment of patients with locally advanced
or metastatic urothelial carcinoma after previ-
ous platinum-based chemotherapy as well as for
adjuvant treatment of high-risk muscle-invasive
urothelial carcinoma after radical resection.”™3
Phase 2 trials that explored cisplatin-based che-
motherapy in combination with PD-1 blockade
suggested promise for the treatment of urothe-
lial carcinoma.* Here, we report the results
from the CheckMate 901 trial evaluating nivolu-
mab plus gemcitabine—cisplatin as compared
with gemcitabine—cisplatin alone in patients with
previously untreated unresectable or metastatic
urothelial carcinoma.

METHODS

PATIENTS

Eligible patients were at least 18 years of age
with histologically confirmed unresectable or
metastatic urothelial carcinoma involving the re-
nal pelvis, ureter, bladder, or urethra. Patients had
measurable disease according to the Response
Evaluation Criteria in Solid Tumors (RECIST),
version 1.1, and had an Eastern Cooperative On-
cology Group performance-status score of 0 or 1
(on a 5-point scale, with higher numbers reflect-
ing greater disability). All the patients had un-
dergone tumor biopsy of the primary site or a
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metastatic site. Patients had to be eligible to re-
ceive cisplatin therapy, which included adequate
renal function (glomerular filtration rate, >60 ml
per minute). Previous systemic chemotherapy for
unresectable or metastatic urothelial carcinoma
was not permitted. Previous intravesical therapy
was permitted if the treatment had been com-
pleted at least 4 weeks before the initiation of
the trial treatment. Previous neoadjuvant therapy,
radiation, or adjuvant platinum-based chemo-
therapy was permitted with recurrence 12 months
or more after the completion of therapy.

TRIAL DESIGN AND TREATMENTS

CheckMate 901 is a phase 3, international, open-
label, randomized trial performed in two parts.
In the first part (reported here), patients were
assigned to receive either nivolumab plus gem-
citabine—cisplatin (nivolumab combination) or
gemcitabine—cisplatin alone; in the second part
(ongoing), patients were assigned to receive ei-
ther nivolumab plus ipilimumab or platinum-
based chemotherapy. Each part of the trial had a
separate determination of statistical power. De-
tails regarding the trial design are provided in
the protocol, available with the full text of this
article at NEJM.org.

Briefly, cisplatin-eligible patients were ran-
domly assigned in a 1:1:1:1 ratio across the two
parts of the trial with stratification according to
the tumor expression of programmed death li-
gand 1 (PD-L1) and the presence or absence of
liver metastasis. In the current trial, patients
were assigned to receive either intravenous
nivolumab (at a dose of 360 mg) in combination
with gemcitabine—cisplatin every 3 weeks for up
to six cycles, followed by nivolumab (at a dose of
480 mg) every 4 weeks until disease progres-
sion, unacceptable toxic effects, withdrawal of
consent, or up to a maximum of 2 years or to
receive gemcitabine—cisplatin alone every 3 weeks
for up to six cycles. Reductions in the prespeci-
fied doses of nivolumab were not permitted.
Dose reductions of gemcitabine and cisplatin
were permitted according to the trial protocol.
Dose delays for both nivolumab and gem-
citabine—cisplatin were permitted. Patients who
discontinued cisplatin alone could be switched
to gemcitabine—carboplatin for the remainder of
the platinum-doublet cycles up to six cycles in
total.

NOVEMBER 9, 2023

A Quick Take is

available at
NEJM.org

1779



1780

The NEW ENGLAND JOURNAL of MEDICINE

OUTCOMES AND ASSESSMENTS

The primary outcomes were overall survival and
progression-free survival according to blinded
independent central review (central review). Over-
all survival and progression-free survival were
also evaluated in prespecified subgroups. Over-
all survival was defined as the time between
randomization and death from any cause. For
patients without documentation of death, data
regarding overall survival were censored on the
last date the patient was known to have been
alive. If a patient had undergone randomization
but had no follow-up, data regarding overall
survival were censored on the date of random-
ization. Overall survival was followed continu-
ously while patients were receiving any trial drug
and every 3 months after they had discontinued
the drug.

Progression-free survival was defined as the
time between randomization and the first docu-
mented disease progression, according to cen-
tral review on the basis of RECIST, or death
from any cause (whichever occurred first). Data
for patients who were alive without disease pro-
gression were censored at the time of the last
evaluable tumor assessment. Data for patients
who were alive but had received no tumor as-
sessments during the trial were censored at the
time of randomization. Data for patients who
received subsequent anticancer therapy before
disease progression were censored at the time of
the last evaluable tumor assessment that was
conducted on or before the date of initiation of
the subsequent anticancer therapy. We performed
a sensitivity analysis of progression-free survival
that did not include censoring of data for pa-
tients who had received subsequent anticancer
therapy before progression.

Secondary outcomes included overall survival
and progression-free survival by central review
in patients with tumor PD-L1 expression of 1%
or more. PD-L1 status was defined according to
the percentage of positive staining of tumor-cell
membrane (minimum, 100 tumor cells) that could
be evaluated with the use of an immunohisto-
chemical assay for PD-L1 (IHC 28-8 pharmDx
immunohistochemical assay [Dako]). The other
secondary outcome was an assessment of the
change from baseline in health-related quality of
life according to the European Organization for
Research and Treatment of Cancer Quality of

Life Questionnaire—Core 30 (EORTC QLQ-C30)
Global Health Status score.

Exploratory outcomes included an evaluation
of the objective response to treatment (by central
review) and safety. The objective response was
defined as a confirmed complete or partial re-
sponse, according RECIST assessment. The safe-
ty analysis included all the patients who had
received at least one dose of a trial drug. Adverse
events in each treatment group were graded ac-
cording to the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events,
version 4.0. Also evaluated were data regarding
immune-mediated adverse events, which were
defined as adverse events that were consistent
with an immune-mediated mechanism or com-
ponent for which a noninflammatory cause (e.g.,
infection or tumor) had been ruled out and for
which immune-modulating medication had been
initiated.

OVERSIGHT

The trial was approved by the institutional re-
view board at each trial center and was con-
ducted in accordance with Good Clinical Prac-
tice guidelines of the International Council for
Harmonisation. All the patients provided writ-
ten informed consent in adherence to the Decla-
ration of Helsinki principles.

A data monitoring committee provided over-
sight of safety and efficacy considerations. Bris-
tol Myers Squibb (the sponsor), in collaboration
with Ono Pharmaceutical, funded the trial,
provided the trial drugs, and collaborated with
the academic authors on the trial design and on
the collection, analysis, and interpretation of the
data. The authors had access to the trial data
and participated in the development or review
of the manuscript. Medical writing support, in-
cluding the development of the first draft of the
manuscript under the guidance of the authors,
was funded by the sponsor. The authors and
their institutions were required to maintain data
confidentiality during the trial. All the authors
vouch for the completeness and accuracy of the
data and for the adherence of the trial to the
protocol (available at NEJM.org).

STATISTICAL ANALYSIS
We estimated that the enrollment of approxi-
mately 600 patients would provide the trial with
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85% power to detect an average hazard ratio of
0.70 for overall survival (the first primary out-
come) among the patients who were assigned to
receive nivolumab-combination therapy as com-
pared with those who were assigned to receive
gemcitabine—cisplatin alone on the basis of the
occurrence of at least 356 deaths. The overall
alpha level was 0.05, split between overall sur-
vival and progression-free survival. Overall sur-
vival was evaluated at an alpha level of 0.04, ac-
counting for one formal interim analysis after
75% of estimated deaths had occurred and one
final analysis. Progression-free survival accord-
ing to central review was analyzed at an alpha
level of 0.01, accounting for one final analysis.

If the difference in overall survival was sig-
nificant at either the interim or the final analy-
sis, it was specified that the significance level of
0.04 would be passed on to the primary com-
parison of progression-free survival and that
progression-free survival would be tested at a
significance level of 0.05. Similarly, if the differ-
ence in progression-free survival was significant
at the final analysis, the significance level of
0.01 would be passed on to the overall survival
final analysis and the overall survival would be
tested at a significance level of 0.05 in the final
analysis. If the difference in overall survival was
significant at the interim analysis, formal test-
ing of progression-free survival would be per-
formed with the use of a hierarchical testing
procedure to allow for early stopping for superi-
ority.

For the comparison of progression-free sur-
vival, we determined that 460 events of disease
progression or death would provide the trial
with 70% power to detect an average hazard
ratio of 0.70 with an overall type I error of 0.01.
The two-sided significance level was 0.0311 for
overall survival and 0.01 for progression-free
survival. Additional details regarding the statis-
tical analysis plan are provided in the Supple-
mentary Appendix, available at NEJM.org. There
was no prespecified approach for multiplicity
correction except for the dual comparisons of
primary outcomes. Therefore, other reported
confidence intervals were not adjusted for mul-
tiplicity and thus should be interpreted with
caution.

We performed mixed-effects linear regression
for repeated-measures analysis of the EORTC

QLQ-C30 data to assess the effect of the trial
treatments on the patients’ quality of life from
baseline through week 16. Covariates that were
included in the model as fixed effects were treat-
ment group, time, stratification factors, baseline
score, interaction between baseline score and
time, and interaction between treatment group
and time; intercept and time were included as
random effects. A 10-point difference in the
overall score at specific time points was deemed
to be clinically meaningful.’®

RESULTS

PATIENTS

From January 30, 2018, to September 28, 2022,
a total of 608 patients underwent randomization
at 135 sites in 30 countries. In the intention-to-
treat population, 304 patients were assigned to
receive nivolumab plus gemcitabine—cisplatin
and 304 patients to receive gemcitabine—cispla-
tin alone. Treatment was completed by 74.0% of
the patients who received nivolumab-combina-
tion therapy and by 54.5% of those who received
gemcitabine—cisplatin alone.

At least one dose of carboplatin was received
instead of cisplatin in 49 of 304 treated patients
(16.1%) in the nivolumab-combination group
and in 43 of 288 treated patients (14.9%) in the
gemcitabine-cisplatin group. Disease progres-
sion was the most common reason for discon-
tinuation in each group (55.3% of patients in the
nivolumab-combination group [6.6% during the
chemotherapy portion of the treatment] and
17.4% of those in the gemcitabine—cisplatin
group) (Fig. S1 in the Supplementary Appendix).

The clinical and demographic characteristics
of the patients were well balanced in the two
groups at baseline (Table 1). The trial patients
were representative of the overall population of
patients with unresectable or metastatic urothe-
lial carcinoma (Table S1).

EFFICACY

At the final analysis, the median follow-up was
33.6 months (range, 7.4 to 62.4). Overall survival
was significantly longer with nivolumab-combi-
nation therapy, with a hazard ratio for death of
0.78 (95% confidence interval [CI], 0.63 to 0.96;
P=0.02). The median overall survival was 21.7
months (95% CI, 18.6 to 26.4) in the nivolumab-
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Table 1. Clinical and Demographic Characteristics of the Patients at Baseline.*

Characteristic
Age
Median (range) — yr
Distribution — no. (%)
<65 yr
=65 yr
Sex —no. (%)
Male
Female
Race or ethnic group — no. (%)t
White
Asian
American Indian or Alaska native
Black
Other
Geographic region — no. (%)
United States
Europe
Asia
Other region

ECOG performance-status score — no. (%)

0
1
>1

Tumor type at initial diagnosis — no. (%)

Urinary bladder
Renal pelvis
Other
Time from initial diagnosis
Median (range) — yr
Distribution — no. (%)
<lyr
=1yr
Histologic variant — no. (%)
None
Adenocarcinoma
Squamous-cell carcinoma
Micropapillary
Other
Not reported

Nivolumab plus
Gemcitabine-Cisplatin

(N=304)

65 (32-86)

150 (49.3)
154 (50.7)

236 (77.6)
68 (22.4)

~
= u

162 (53.3)
140 (46.1)
2(0.7)

235 (77.3)
33 (10.9)
36 (11.8)

0.51 (0-27.8)

179 (58.9)
125 (41.1)

Gemcitabine—Cisplatin
Alone
(N=304)

65 (35-85)

148 (48.7)
156 (51.3)

219 (72.0)
44 (14.5)
41 (13.5)

0.36 (0-23.9)

N ENGL J MED 389;19
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Table 1. (Continued.)

Characteristic

Disease stage — no. (%)
Metastatic
Locally unresectable or nonmetastatic
Not reported

Tumor PD-L1 expression — no. (%)
=1%
<1%

Liver metastasis — no. (%)
Yes
No

Nivolumab plus Gemcitabine—Cisplatin

Gemcitabine—Cisplatin Alone

(N=304) (N=304)

261 (85.9) 269 (88.5)

41 (13.5) 33 (10.9)

2(0.7) 2(0.7)

111 (36.5) 110 (36.2)

193 (63.5) 194 (63.8)

64 (21.1) 64 (21.1)

240 (78.9) 240 (78.9)

* ECOG denotes Eastern Cooperative Oncology Group, and PD-L1 programmed death ligand 1.
7 Race or ethnic group was reported either by the patients or by the investigators, depending on the trial site.

combination group and 18.9 months (95% CI,
14.7 to 22.4) in the gemcitabine—cisplatin group
(Fig. 1A). Overall survival was 70.2% and 62.7%,
respectively, at 12 months and 46.9% and 40.7%,
respectively, at 24 months.

Progression-free survival according to central
review was also significantly longer in the
nivolumab-combination group, with a hazard
ratio for progression or death of 0.72 (95% CI,
0.59 to 0.88; P=0.001). Median progression-free
survival according to central review was 7.9 months
(95% CI, 7.6 to 9.5) in the nivolumab-combina-
tion group and 7.6 months (95% CI, 6.1 to 7.8)
in the gemcitabine—cisplatin group (Fig. 1B).
Progression-free survival was 34.2% and 21.8%,
respectively, at 12 months and 23.5% and 9.6%,
respectively, at 24 months. Progression-free sur-
vival according to investigator assessment was
also better with nivolumab-combination therapy
than with gemcitabine—cisplatin alone (hazard
ratio, 0.70; 95% CI, 0.57 to 0.85) (Fig. S2).

Censoring of data for progression-free sur-
vival because of subsequent anticancer therapy
before disease progression occurred in 24 pa-
tients (7.9%) with nivolumab combination and
in 74 (24.3%) with gemcitabine—cisplatin. Avelu-
mab or pembrolizumab was subsequently ad-
ministered before disease progression in 2.0%
of the patients in the nivolumab-combination
group and in 14.5% of those in the gemcitabine—

cisplatin group. The results of a sensitivity
analysis of progression-free survival that did not
include censoring of data for patients who had
received subsequent anticancer therapy before
disease progression were consistent with the pri-
mary analysis of progression-free survival (hazard
ratio, 0.74; 95% CI, 0.62 to 0.89) (Fig. S3).

In subgroup analyses of overall survival
(Fig. 2) and progression-free survival according
to central review (Fig. S4), hazard ratios favored
nivolumab combination over gemcitabine—cispla-
tin alone across most subgroups that were ana-
lyzed. In the population of patients with tumor
PD-L1 expression of 1% or more, hazard ratios
favored nivolumab combination over gemcita-
bine—cisplatin alone for both overall survival
(hazard ratio, 0.75; 95% CI, 0.53 to 1.06) and
progression-free survival according to central
review (hazard ratio, 0.60; 95% CI, 0.41 to 0.81).

The objective response according to central
review was 57.6% with nivolumab combination
and 43.1% with gemcitabine—cisplatin alone
(Table 2); a complete response was reported in
21.7% and 11.8%, respectively. The median time
until either an objective response or a complete
response was 2.1 months in each treatment
group. Data regarding the objective response
and complete response according to investigator
assessment were consistent with the results on
central review (Table S2). The median duration
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A Overall Survival

No. at Risk

cisplatin

Nivolumab+gemcitabine— 304

Gemcitabine—cisplatin

100‘& .
No. of Events/ Median Overall
90+ No. of Patients Survival (95% Cl)
v 804 mo
i
2 70 Nivolumab+Gemcitabine— 172/304 21.7 (18.6-26.4)
£ 604 Cisplatin
5 Gemcitabine-Cisplatin 193/304 18.9 (14.7-22.4)
@ 079 67 95%c
o 0 5'6 3 681 ’ Nivolumab+ Hazard ratio for death, 0.78
£ . -8-63.1) gemcitabine— (95% Cl, 0.63-0.96)
§ 30 cisplatin P=0.02
8 40.7 (95% Cl,
20+ 34.6-46.7)
104 Gemcitabine—cisplatin
0 T T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
264 196 142 97 69 48 25 15 7 2 0
304 242 166 122 82 49 33 17 13 4 1 0

No. at Risk

cisplatin

Nivolumab+gemcitabine— 304 179 82

Gemcitabine—cisplatin

B Progression-free Survival

100+
‘\ No. of Events/ Progression-free
90 t\ No. of Patients Survival (95% Cl)
..3 804 % mo
2 704 Nivolumab+Gemcitabine— 211/304 7.9 (7.6-9.5)
£ 60 Cisplatin
‘s 50 Gemcitabine—Cisplatin 191/304 7.6 (6.1-7.8)
§° Hazard ratio for disease progression
';E; 40 Nivolumab+ or death, 0.72 (95% Cl, 0.59-0.88)
v 304 gemcitabine— P=0.001
& 204 cisplatin
21.8 (95% ClI
104 161( 2;O(;\’k-—._‘_‘ﬂt‘abirle—cisplatin
.1-27.9) o
0 9.6 (95% Cl, 5.6-15.0}
T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Months
57 41 31 19 11 6 1 0
304 119 35 17 10 8 5 1 0 0 0

Median

Figure 1. Overall Survival and Progression-free Survival.

Shown are the probabilities of overall survival (Panel A) and progression-free survival (Panel B) — the two primary outcomes — in the
intention-to-treat population of patients with previously untreated unresectable or metastatic urothelial carcinoma who were assigned to
receive intravenous nivolumab plus gemcitabine—cisplatin (nivolumab combination) or gemcitabine—cisplatin alone, according to blind-
ed independent central review. In the analysis of progression-free survival, data for patients who received subsequent anticancer therapy
before disease progression were censored.

1784

of response according to central review was lon-
ger with nivolumab combination (9.5 months;
95% CI, 7.6 to 15.1) than with gemcitabine—cis-
platin alone (7.3 months; 95% CI, 5.7 to 8.9)
(Table 2 and Fig. S5); the median duration of
complete response was 37.1 months (95% CI,
18.1 to not estimable) and 13.2 months (95% CI,
7.3 to 18.4), respectively. The best tumor change
from baseline in target lesions on central review
is illustrated in Figure S6. Subsequent systemic
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therapy was administered to 35.5% of the pa-
tients in the nivolumab-combination group and
to 51.3% of those in the gemcitabine—cisplatin
group (Table S3).

SAFETY

A total of 304 patients in the nivolumab-combi-
nation group and 288 patients in the gemcita-
bine—cisplatin group were included in the safety
analysis. The median duration of therapy was 7.4

NOVEMBER 9, 2023
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Nivolumab+
No. of Gemcitabine—- Gemcitabine—
Subgroup Patients Cisplatin Cisplatin Unstratified Hazard Ratio for Death (95% Cl)
no. of events/no. of patients
All patients 608 172/304 193/304 —e—i! 0.78 (0.63-0.95)
Age '
<65 yr 298 85/150 100/148 —e—i! 0.69 (0.51-0.92)
65 to <75 yr 236 65/120 66/116 —e—i 0.89 (0.63-1.26)
>75yr 74 22/34 27/40 ————— 0.86 (0.49-1.52)
Sex H
Male 470 133/236 147/234 —e—t 0.76 (0.60-0.97)
Female 138 39/68 46/70 — e 0.82 (0.54-1.26)
Race E
White 436 123/211 145/225 —e—j 0.80 (0.63-1.02)
Asian 138 38/75 36/63 ——— 0.71 (0.45-1.12)
Other 32 11/18 10/14 - i 0.84 (0.35-1.97)
Geographic region E
United States 40 18/19 15/21 H— &1 1.92 (0.95-3.88)
Asia 133 36/72 34/61 " 0.73 (0.46-1.17)
Europe 276 72/134 90/142 —e—i 0.73 (0.53-0.99)
Rest of the world 159 46/79 54/80 —e—H 0.73 (0.49-1.08)
ECOG performance-status score H
0 324 74/162 87/162 —e—i 0.70 (0.51-0.95)
1 282 96/140 106/142 —e— 0.85 (0.64-1.11)
PD-L1 expression E
>1% 221 64/111 67/110 —e—u 0.75 (0.53-1.06)
<1% or indeterminate 387 108/193 126/194 I—.—EI 0.80 (0.62-1.04)
Liver metastases H
Yes 128 45/64 48/64 —e— 0.77 (0.51-1.16)
No 480 127/240 145/240 —e—i 0.77 (0.61-0.98)
Previous systemic cancer therapy E
Yes 156 44/88 41/68 ———i 0.90 (0.59-1.38)
No 452 128/216 152/236 —e—i! 0.76 (0.60—0.96)
O.I25 O.:SO l.IOO 2.I00 4.00
Nivolumab+Gemcitabine—Cisplatin Better Gemcitabine—Cisplatin Better
Figure 2. Overall Survival According to Subgroup.
Shown in the risk of death from any cause in the two treatment groups according to subgroup. With the exception of the subgroups of
age, race, region, and sex, hazard ratios were not computed for categories with fewer than 10 patients per treatment group. Categories
without a meaningful estimate of the hazard ratio are not shown. Tumor PD-L1 expression levels and liver metastases were evaluated
with the use of interactive response technology. There was no prespecified approach for multiplicity correction except for the dual com-
parisons of the primary outcomes, so other reported confidence intervals should not be used for hypothesis testing. Previous systemic
cancer therapy refers to neoadjuvant or adjuvant therapies for patients undergoing radical resection or as part of a bladder-sparing ap-
proach in muscle-invasive bladder cancer. ECOG denotes Eastern Cooperative Oncology Group.

months (range, 0 to 47.9) in the nivolumab-
combination group and 3.7 months (range, 0 to
14.3) in the gemcitabine—cisplatin group. Ad-
verse events of any cause occurred in 99.7% of
the patients in the nivolumab-combination
group and in 98.6% of those in the gemcitabine—
cisplatin group; adverse events of grade 3 or
higher occurred in 76.6% and 67.7% of the pa-
tients, respectively.

Adverse events of any grade that were deemed
by the investigator to be related to a trial treat-
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ment occurred in 97.4% of the patients in the
nivolumab-combination group and in 92.7% of
those in the gemcitabine—cisplatin group; the
corresponding percentages of patients with ad-
verse events of grade 3 or higher were 61.8% and
51.7% (Table 3). A grade 5 treatment-related
adverse event (sepsis) occurred in 1 patient in
the nivolumab-combination group and in 1 pa-
tient (acute kidney injury) in the gemcitabine—
cisplatin group.

Treatment-related adverse events of any grade
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Table 2. Objective and Best Overall Responses and Time to Response.*

Variable

Objective response — % (95% Cl)

Confirmed best overall response — no. (%)
Complete response
Partial response
Stable disease
Progressive disease
Unevaluable

Median time until objective response (IQR) — mo
Any objective response
Complete response

Median duration of objective response (95% Cl) — mo
Any objective response

Complete response

Nivolumab plus Gemcitabine—Cisplatin
Gemcitabine—Cisplatin Alone
(N=304) (N=304)

57.6 (51.8-63.2) 43.1 (37.5-48.9)

66 (21.7) 36 (11.8)
109 (35.9) 95 (31.2)
77 (25.3) 86 (28.3)
29 (9.5) 39 (12.8)
23 (7.6) 48 (15.8)
2.1 (2.0-2.3) 2.1 (2.0-2.2)
2.1 (1.9-2.2) 2.1 (1.9-2.2)
9.5 (7.6-15.1) 7.3 (5.7-8.9)

37.1 (18.1-NE) 13.2 (7.3-18.4)

s

« All responses were assessed by blinded independent central review. The objective response was defined as a confirmed

complete or partial response, according Response Evaluation Criteria in Solid Tumors (RECIST), version 1.1. The most
common reasons for an unevaluable best overall response included death before the first tumor assessment during the
trial, withdrawal of consent, discontinuation of treatment because of toxic events, lack of treatment, and receipt of sub-
sequent anticancer therapy before the first tumor assessment. IQR denotes interquartile range, and NE not estimable.

leading to discontinuation occurred in 21.1% of
the patients in the nivolumab-combination group
and in 17.4% of those in the gemcitabine—cispla-
tin group; the corresponding percentages for
adverse events of grade 3 or higher leading to
discontinuation were 11.2% and 7.6%. Immune-
mediated adverse events are summarized in Ta-
ble S4.

HEALTH-RELATED QUALITY OF LIFE

More than 90% of the patients in the two groups
completed the EORTC QLQ-C30 survey at base-
line. In the two groups, completion ranged from
78 to 86% through week 10, after which comple-
tion decreased to 40% in the nivolumab-combi-
nation group and to 66% in the gemcitabine—
cisplatin group. The EORTC QLQ-C30 global
health status was stable in the two groups with
no change of more than 10 points in either di-
rection through week 16 (Fig. S7).

DISCUSSION

In this population of patients with previously
untreated unresectable or metastatic urothelial
carcinoma, the two primary outcomes — overall

survival and progression-free survival — were
significantly longer with nivolumab combina-
tion than with gemcitabine—cisplatin alone.
Hazard ratios for overall survival and progres-
sion-free survival favored the nivolumab-combi-
nation group over the gemcitabine—cisplatin
group regardless of the patients’ tumor PD-L1
expression level. The significance for overall
survival was particularly notable given that the
median overall survival of 18.9 months that was
observed in the gemcitabine—cisplatin group
was longer than what had been reported previ-
ously."? Furthermore, the complete response in
the nivolumab-combination group was nearly
double that in the gemcitabine—cisplatin group
(21.7% vs. 11.8%). The nivolumab-combination
group had early antitumor activity, with a me-
dian time to response of about 2 months, which
was similar to that with gemcitabine—cisplatin
alone. The median duration of complete re-
sponse was almost three times as long in the
nivolumab-combination group as in the gem-
citabine—cisplatin group (37.1 vs. 13.2 months),
despite a maximum of 2 years of nivolumab
treatment in the combination group. Therefore,
nivolumab plus gemcitabine-cisplatin improved
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Table 3. Treatment-Related Adverse Events.*
Nivolumab plus Gemcitabine—Cisplatin
Gemcitabine—Cisplatin Alone

Adverse Event (N=304) (N=288)

Any Grade Grade 237 Any Grade Grade 237

number of patients (percent)

Any adverse event 296 (97.4) 188 (61.8) 267 (92.7) 149 (51.7)
Anemia 174 (57.2) 67 (22.0) 137 (47.6) 51 (17.7)
Nausea 142 (46.7) 1(0.3) 138 (47.9) 3(1.0)
Neutropenia 93 (30.6) 57 (18.8) 86 (29.9) 44 (15.3)
Decreased neutrophil count 75 (24.7) 44 (14.5) 60 (20.8) 32 (11.1)
Fatigue 74 (24.3) 6 (2.0) 69 (24.0) 4(1.4)
Decreased appetite 68 (22.4) 4 (1.3) 45 (15.6) 1(0.3)
Decreased platelet count 66 (21.7) 23 (7.6) 43 (14.9) 14 (4.9)
Decreased white-cell count 64 (21.1) 30 (9.9) 40 (13.9) 11 (3.8)
Vomiting 55 (18.1) 4(13) 48 (16.7) 6(2.1)
Asthenia 47 (15.5) 3 (1.0) 46 (16.0) 5(L.7)
Thrombocytopenia 45 (14.8) 20 (6.6) 35 (12.2) 13 (4.5)
Pruritus 44 (14.5) 2(0.7) 8(2.8) 0
Constipation 44 (14.5) 0 40 (13.9) 1(0.3)
Rash 41 (13.5) 2(0.7) 10 (3.5) 1(0.3)
Diarrhea 40 (13.2) 4(13) 25 (8.7) 0
Hypothyroidism 40 (13.2) 0 0 0
Increased blood creatinine 39 (12.8) 1(0.3) 35 (12.2) 0
Leukopenia 38 (12.5) 7 (2.3) 33 (11.5) 5(1.7)

* Shown are adverse events that were reported in at least 10% of the patients in either group between the first dose of
a trial medication and 30 days after the end of the treatment period. The determination that the adverse event was re-

lated to a trial treatment was made by the investigator.

injury in the gemcitabine—cisplatin group).

One grade 5 event occurred in each group (sepsis in the nivolumab plus gemcitabine—cisplatin group and acute kidney

survival over gemcitabine—cisplatin alone in pa-
tients with metastatic urothelial cancer and re-
sulted in deep, durable responses in more than
one fifth of the patients.

The safety profile of nivolumab plus gem-
citabine—cisplatin was consistent with the estab-
lished safety profiles of these agents in previous
trials involving patients with urothelial carcino-
ma, and treatment-related deaths were rare.1113
Furthermore, the assessment of health-related
quality-of-life outcomes revealed stable and
maintained EORTC QLQ-C30 global health sta-
tus in the two treatment groups.

Concurrent immunotherapy plus chemothera-
py combinations have resulted in more benefits
in terms of overall survival and progression-free

survival than has chemotherapy alone in several
tumor types.”’' However, phase 3 trials that
examined new agents including immune check-
point inhibitors for first-line treatment of meta-
static urothelial carcinoma have not shown
improvement in both overall survival and pro-
gression-free survival when they were combined
with platinum-based chemotherapy.®” In the
KEYNOTE-361 trial of pembrolizumab in combi-
nation with either gemcitabine—cisplatin or
gemcitabine—carboplatin, the addition of pem-
brolizumab did not significantly improve either
overall survival or progression-free survival.®
Similarly, atezolizumab in combination with
chemotherapy did not result in longer overall
survival than placebo plus chemotherapy in the
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overall population in the IMvigor130 trial de-
spite improvement in progression-free survival.”
Exploratory analyses of both KEYNOTE-361 and
IMvigor130 showed longer progression-free sur-
vival (and overall survival in IMvigor130) in pa-
tients receiving blockade of PD-1 and PD-L1
added to cisplatin-based therapy but not to car-
boplatin-based therapy.®°

In the CheckMate 901 trial, we specifically
addressed the benefit of adding PD-1 blockade
to cisplatin-based chemotherapy. The discrepan-
cies in the phase 3 trials that have been reported
to date may be partially explained by potential
differences in the immunomodulatory effects of
cisplatin and carboplatin.?®?? In an analysis of
the IMvigor130 trial, pretreatment tumors har-
boring increased PD-L1 expression were associ-
ated with more favorable outcomes in patients
treated with gemcitabine plus cisplatin but not
with gemcitabine plus carboplatin.?® Single-cell
RNA sequencing of circulating immune cells
revealed on-treatment up-regulation of immune-
related transcriptional programs, including those
involved in antigen presentation, with gem-
citabine plus cisplatin but not with gemcitabine
plus carboplatin.® Together, these data reinforce
the potential immunogenic effects of cisplatin
and support the hypothesis that chemotherapy
based on cisplatin rather than carboplatin may
combine particularly favorably with immune
checkpoint blockade in the treatment of meta-
static urothelial carcinoma.

On the basis of the results of the JAVELIN
Bladder 100 trial (which were reported while our
trial was ongoing), maintenance avelumab be-
came a standard of care for patients receiving
first-line treatment for metastatic urothelial car-
cinoma that had not progressed during or after

platinum-based chemotherapy. In our trial, a
subgroup of patients in the gemcitabine—cispla-
tin group received maintenance checkpoint in-
hibitors. However, cross-trial comparisons with
the JAVELIN Bladder 100 trial cannot be made,
given the differences in trial populations. Al-
though a component of the activity that was seen
in our trial could have been associated with the
maintenance phase of therapy, such factors as
timing, frequency, and duration of complete re-
sponse in our trial suggest a favorable interaction
between gemcitabine—cisplatin and nivolumab,
which supports concurrent rather than sequen-
tial therapy in this cisplatin-eligible subgroup of
patients.

Nivolumab plus gemcitabine—cisplatin showed
a significant and clinically meaningful benefit,
including deep and durable responses, in pa-
tients with previously untreated unresectable or
metastatic urothelial carcinoma. Our findings
provide evidence of the benefit of concurrent
administration of an immune checkpoint in-
hibitor and chemotherapy in improving survival
in this population.
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