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Figure S1. Patient Disposition and Treatment in the Intention-to-Treat Population.

| 748 patients entered screening |

Y

| 542 randomly allocated®

| )

270 allocated to pembrolizumab 272 allocated to chemotherapy
266 received treatment as assignedf 255 received treatment as assignedt

84 received docetaxel
84 received paclitaxel
87 received vinflunine

v

A 4 A 4
49 ongoingt 3 ongoingt

217 discontinued 252 discontinued
171 progressive disease§ 153 progressive disease§
29 adverse events 40 adverse events
7 complete response < > 29 patient withdrawal
6 physician decision 27 physician decision
3 patient withdrawal 2 use of excluded medication
1 protocol violation 1 complete response

A 4 .
270 intention-to-treat population 272 intention-to-treat population
266 as-treated population 255 as-treated population

*Reasons for screen failure were inadequate performance status (n=56), inadequate organ
function (n=42), lack of written, informed consent (n=27), lack of tissue for biomarker analysis
(n=23), lack of measurable disease based on Response Evaluation Criteria in Solid Tumors,
version 1.1 (n=19), lack of progression on or recurrence after platinum-containing chemotherapy
(n=18), prohibited concomitant condition (n=20), central nervous system metastases (n=10),
receipt of >2 prior lines of systemic chemotherapy (n=9), lack of histologically or cytological
confirmed, transitional cell or transitional cell predominant disease (n=8), additional metastases
requiring active treatment (n=8), active infection requiring systemic therapy (n=7), age <18 years
(n=6), inadequate contraception (n=6), diagnosis of immunodeficiency or receiving systemic
corticosteroid therapy or other immunosuppressive therapy (n=6), received most recent
anticancer therapy within the prohibited window or did not recover from all adverse events
caused by a previously administered therapy (n=6), active cardiac disease (n=6), evidence of
interstitial lung disease or active noninfectious pneumonitis (n=5), active hepatitis B or C
infection (n=5), or other (n=37). Subjects may have failed screening for >1 reason.
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tReasons for not receiving study treatment were randomization in error based on failure to meet
all eligibility criteria (n=2) and fatal adverse events (n=2) in the pembrolizumab group and
withdrawal of consent after randomization (n=15), worsening physical condition (n=1), and a
decrease in platelet count that precluded treatment (n=1) in the chemotherapy group.

IPatients without a completed study medication discontinuation form.

8Includes patients with radiologic and clinical disease progression.
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Figure S2. Overall (Panel A) and Progression-Free (Panel B) Survival in the PD-L1
Combined Positive Score >10% Intention-to-Treat Population. Shown are Kaplan-Meier
estimates of overall and progression-free survival according to treatment group. Tick marks
represent patients censored at the last time they were known to be alive (A) or alive and without
disease progression assessed per RECIST v1.1 by blinded, independent central radiologic review
(B). The intention-to-treat population includes all patients who were randomly assigned to study
treatment. PD-L1 combined positive score (CPS) was defined as the percentage of tumor and
infiltrating immune cells with PD-L1 expression out of the total number of tumor cells. The one-
sided superiority thresholds for pembrolizumab were P=0.0065 for overall survival and

P=0.0029 for progression-free survival.
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Figure S3. Duration of Response in Patients With an Objective Response In the Total
(Panel A) and PD-L1 Combined Positive Score >10% Populations. Shown are Kaplan-Meier
estimates of duration of response according to treatment group. Tick marks represent patients
censored at the last time they were known to be radiologic disease progression assessed per
Response Evaluation Criteria in Solid Tumors, version 1.1, by blinded, independent, central
radiology review. PD-L1 combined positive score (CPS) was defined as the percentage of tumor

and infiltrating immune cells with PD-L1 expression out of the total number of tumor cells.
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Table S1. One-Sided Superiority Thresholds for Pembrolizumab in the Intention-To-Treat

Population at the Second Interim Analysis.*

Before Alpha

After Alpha Roll

Roll Over Over
Overall survival, total population P=0.0068 P=0.0123
Progression-free survival, total population P=0.0007 P=0.0151
Overall survival, CPS >10% population P=0.0065 P=0.0065
Progression-free survival, CPS >10% population P=0.0029 P=0.0029
Obijective response rate, total population — P=0.0170

*The intention-to-treat population includes all patients who were randomly allocated to

treatment. Response was assessed per Response Evaluation Criteria in Solid Tumors, version 1.1,

by blinded, independent, central radiology review. PD-L1 combined positive score (CPS) was

defined as the percentage of tumor and infiltrating immune cells with PD-L1 expression out of

the total number of tumor cells. Full details of the statistical analysis plan are found in the study

protocol.
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Table S2. Baseline Demographics and Disease Characteristics in the Intention-to-Treat

Population.*
Pembrolizumab Group Chemotherapy Group
(N=270) (N=272)

Age

Median (range), yr 67.0 (29-88) 65.0 (26-84)

>65 yr, no. (%) 165 (61.1) 147 (54.0)
Male sex, no. (%) 200 (74.1) 202 (74.3)
ECOG performance status,T no. (%)

0 119 (44.1) 106 (39.0)

1 143 (53.0) 158 (58.1)

2 2(0.7) 4 (1.5)
Smoking status,} no. (%)

Current 29 (10.7) 38 (14.0)

Former 136 (50.4) 148 (54.4)

Never 104 (38.5) 83 (30.5)
Histology,§ no. (%)

Pure transitional cell 186 (68.9) 197 (72.4)

Predominantly transitional cell 82 (30.4) 73 (26.8)
PD-L1 CPS, | no. (%)

<10% 186 (68.9) 176 (64.7)

>10% 74 (27.9) 90 (33.1)

Site of primary tumor,{ no. (%)
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Upper tract (renal pelvis or 38 (14.1) 37 (13.6)

ureter)

Lower tract (bladder or urethra) 232 (85.9) 234 (86.0)
Visceral disease, no. (%) 240 (88.9) 233 (85.7)

Liver metastases 91 (33.7) 95 (34.9)
Hemaoglobin level,** no. (%)

<10 g/dL (<100 g/L) 43 (15.9) 44 (16.2)

>10 g/dL (>100 g/L) 219 (81.1) 223 (82.0)
No. of risk factors, T no. (%)

0 54 (20.0) 44 (16.2)

1 96 (35.6) 97 (35.7)

2 66 (24.4) 80 (29.4)

3-4 45 (16.7) 45 (16.5)
Setting of most recent prior therapy,{i no. (%)

Neoadjuvant or adjuvant 31 (11.5) 53 (19.5)

First line 183 (67.8) 157 (57.7)

Second line 55 (20.4) 60 (22.1)

Time since completion or discontinuation of most recent prior therapy,88 no. (%)

<3 months 103 (38.1) 104 (38.2)
>3 months 166 (61.5) 167 (61.4)
Prior platinum,88 no. (%)
Cisplatin 198 (73.3) 213 (78.3)
Carboplatin 70 (25.9) 56 (20.6)
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Oxaliplatin or nedaplatin 1(0.4) 2 (0.7)

Prior cystectomy or 61 (22.6) 51 (18.8)

nephroureterectomy, no. (%)

Prior Bacillus Calmette—-Guérin 32 (11.9) 22 (8.1)

therapy, no. (%)

*The intention-to-treat population includes all patients who were randomly allocated to
treatment. There were no significant difference between treatment groups.

tEastern Cooperative Oncology Group (ECOG) performance status ranges from 0 to 5, with 0
indicating no symptoms and higher score indicating increasing disability. Six (2.2%) patients in
the pembrolizumab group and 4 (1.5%) patients in the chemotherapy group had a missing ECOG
performance status.

ISmoking status was missing for 1 (0.4%) patient in the pembrolizumab group and 3 (1.1%)
patients in the chemotherapy group.

80ne (0.7%) patient in the pembrolizumab group had clear cell adenocarcinoma, and 1 (0.7%)
patient had unknown histology. Two (0.7%) patients in the chemotherapy group had missing
histology.

IPD-L1 combined positive score (CPS) was defined as the percentage of tumor and infiltrating
immune cells with PD-L1 expression out of the total number of tumor cells. PD-L1 CPS was not
evaluable for 10 (3.7%) patients in the pembrolizumab group and 6 (2.2%) in the chemotherapy
group.

fiPrimary tumor site was missing for 1 (0.4%) patient in the chemotherapy group.

**Baseline hemoglobin level was missing for 8 (3.0%) patients in the pembrolizumab group and

5 (1.8%) patients in the chemotherapy group.
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t1Risk factors include the Bellmunt risk factors of ECOG performance status >0, hemoglobin
level <10 g/dL (<100 g/L), and presence of liver metastases’ plus time since completion or
discontinuation of <3 months.? The number of risk factors was unknown for 9 (3.3%) patients in
the pembrolizumab group and 6 (2.2%) patients in the chemotherapy group.

11The setting of the most recent prior therapy was the third line for 1 (0.4%) patient in the
chemotherapy group and was missing for 1 (0.4%) patient each in the pembrolizumab and
chemotherapy groups.

88The time since completion or discontinuation of most recent prior therapy and the specific

prior platinum were missing for 1 (0.4%) patient in each treatment group.
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Table S3. Baseline Demographics and Disease Characteristics in the PD-L1 Combined

Positive Score >10% Intention-to-Treat Population.*

Pembrolizumab Group Chemotherapy Group
(N=74) (N=90)

Age, yr, median (range) 66.0 (43-88) 63.0 (38-83)
Male sex, no. (%) 54 (73.0) 60 (66.7)
ECOG performance status,T no. (%)

0 32 (43.2) 33 (36.7)

1 40 (54.1) 55 (66.1)

5 1(1.4) 2(2.2)
Smoking status, no. (%)

Current 8 (10.8) 15 (16.7)

Former 27 (36.5) 45 (50.0)

Never 39 (52.7) 30 (33.3)
Histology,} no. (%)

Pure transitional cell 40 (54.1) 59 (65.6)

Predominantly transitional cell 33 (44.6) 3(34.4)
Site of primary tumor, no. (%)

Upper tract 13 (17.6) 12 (13.3)

Lower tract 61 (82.4) 78 (86.7)
Visceral disease, no. (%) 63 (85.1) 75 (83.3)

Liver metastases 28 (37.8) 29 (32.2)

Hemoglobin level,§ no. (%)
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<10 g/dL (<100 g/L) 18 (24.3) 13 (14.4)
>10 g/dL (>100 g/L) 53 (71.6) 77 (85.6)
No. of risk factors,| no. (%)
0 13 (17.6) 16 (17.8)
1 20 (27.0) 33 (36.7)
2 15 (20.3) 22 (24.4)
34 23 (31.1) 19 (21.1)
Setting of most recent prior therapy,{ no. (%)
Neoadjuvant or adjuvant 11 (14.9) 21 (23.3)
First line 43 (58.1) 47 (52.2)
Second line 19 (25.7) 22 (24.4)

Time since completion or discontinuation of most recent prior therapy,** no. (%)

<3 months 42 (56.8) 38 (42.2)
>3 months 31 (41.9) 52 (57.8)
Prior platinum,** no. (%)
Cisplatin 59 (79.7) 70 (77.8)
Carboplatin 14 (18.9) 19 (21.1)
Nedaplatin 0 1(1.1)
Prior cystectomy or 12 (16.2) 17 (18.9)
nephroureterectomy, no. (%)
Prior Bacillus Calmette—Guérin 2 (2.7) 9 (10.0)

therapy, no. (%)
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*The intention-to-treat population includes all patients who were randomly allocated to
treatment. PD-L1 combined positive score (CPS) was defined as the percentage of tumor and
infiltrating immune cells with PD-L1 expression out of the total number of tumor cells.
tEastern Cooperative Oncology Group (ECOG) performance status ranges from 0 to 5, with 0
indicating no symptoms and higher score indicating increasing disability. 1 (1.4%) patient in the
pembrolizumab group had a missing ECOG performance status.

1One (1.4%) patient in the pembrolizumab group had unknown histology.

8Baseline hemoglobin level was missing for 3 (4.1%) patients in the pembrolizumab group.
IRisk factors include the Bellmunt risk factors of ECOG performance status >0, hemoglobin
level <10 g/dL (<100 g/L), and presence of liver metastases® plus time since completion or
discontinuation of <3 months.” The number of risk factors was unknown for 3 (4.1%) patients in
the pembrolizumab group.

IThe setting of the most recent prior therapy was missing for 1 (1.4%) patient in the
pembrolizumab group.

**The time since completion or discontinuation of most recent prior therapy and the specific

prior platinum were missing for 1 (1.4%) patient in the pembrolizumab group.
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Table S4. Summary of Response in the Total and PD-L1 Combined Positive Score Intention-to-Treat Populations.*

Variable Total Population CPS >10% Population
Pembrolizumab Chemotherapy Pembrolizumab Chemotherapy
Group Group Group Group
(N=270) (N=272) (N=74) (N=90)
Objective responset
No. of patients 57 31 16 6
% (95% CI) 21.1 (16.4 to 26.5) 11.4 (7.9 to 15.8) 21.6 (12.9t0 32.7) 6.7 (2.5 t0 13.9)

Time to response,f months

Median (range)

2.1 (L4106.3)

2.1 (1.7 to 4.9)

2.1 (1.4105.3)

2.1 (1910 2.2)

Duration of response,{§ months

Median (range) NR (1.6+ to 15.6+) 4.3 (1.4+to 15.4+) NR (1.6+ to 15.4+) 4.4 (1.5+t0 10.8+)
Response >6 months 41 (78) 7 (40) 14 (93) 1 (40)
Response >12 months 14 (68) 3 (35) 3 (76) 0

Best overall response, no. (%)
Complete response 19 (7.0) 9 (3.3 5 (6.8) 2(2.2)
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Partial response 38 (14.1) 22 (8.1) 11 (14.9) 4 (4.4)

Stable disease 47 (17.4) 91 (33.5) 9(12.2) 35 (35.6)
Progressive disease 131 (48.5) 90 (33.1) 37 (50.0) 38 (31.1)
Nonevaluable or no assessment 35 (13.0) 60 (22.1) 12 (16.2) 24 (26.7)

*The intention-treat population includes all patients who were randomly allocated to treatment. PD-L1 combined positive score (CPS)
was defined as the percentage of tumor and infiltrating immune cells with PD-L1 expression out of the total number of tumor cells.
Response was assessed by Response Evaluation Criteria in Solid Tumors, version 1.1, but blinded, independent, central radiology
review.

TODbjective response included patients with confirmed complete or partial response. The estimated difference between the
pembrolizumab and chemotherapy groups, assessed using the stratified Miettinen and Nurminen’s method, was 9.6 percentage points
(95% CI, 3.5t0 15.9) (P=0.0011) in the total population and 19.3 percentage points (95% ClI, 8.6-31.7) in the CPS >10% population.
The one-sided superiority threshold for pembrolizumab in the total population was P=0.0170. No alpha was allocated to the
comparison of response rate in the CPS >10% population.

1Time to and duration of response were assessed in patients who experienced an objective response.

8Duration of response was calculated using the Kaplan-Meier method. Plus signs in the ranges indicate that the response was ongoing

at the time of data cutoff.
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Table S5. Adverse Events, Regardless of Attribution to Treatment by the Investigator,

With Incidence of At Least 5% in the As-Treated Population.*

Adverse Event, Pembrolizumab Group Chemotherapy Group
no. (%) (N=266) (N=255)
Any Grade Grade 3,4,0r5 Any Grade Grade 3,4, 0r5
Any 248 (93.2) 139 (52.3) 250 (98.0) 160 (62.7)
Led to 22 (8.3) 18 (6.8) 32 (12.5) 20 (7.8)
discontinuation
Led to death 13 (3.9) 13 (3.9) 8(3.1) 8(3.1)
Individual events
Blood and 53 (19.9) 25 (9.4) 130 (51.0) 76 (29.8)
lymphatic system
disorders
Anemia 46 (17.3) 22 (8.3) 91 (35.7) 31(12.2)
Febrile 0 0 19 (7.5) 19 (7.5)
neutropenia
Neutropenia 0 0 43 (16.9) 37 (14.5)
Cardiac disorders 15 (5.6) 3(1.1) 16 (6.3) 4 (1.6)
Endocrine 28 (10.5) 3(1.1) 4 (1.6) 0
disorders
Hypothyroidism 17 (6.4) 0 3(1.2) 0
Eye disorders 20 (7.5) 2 (0.8) 17 (6.7) 0
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Gastrointestinal 150 (56.4) 20 (7.5) 174 (68.2) 41 (16.1)
disorders
Abdominal pain 34 (12.8) 3(1.1) 34 (13.3) 7(2.7)
Abdominal pain 9(3.4) 0 14 (5.5) 1(0.4)
upper
Constipation 50 (18.8) 3(1.1) 81 (31.8) 8(3.1)
Diarrhea 43 (16.2) 4 (1.5) 48 (18.8) 4 (1.6)
Nausea 55 (20.7) 3(1.1) 73 (28.6) 4 (1.6)
Stomatitis 6 (2.3) 1(0.4) 22 (8.6) 1(0.4)
\Vomiting 39 (14.7) 1(0.4) 34 (13.3) 1(0.4)
General disorders 153 (57.5) 21 (7.9) 184 (72.2) 38 (14.9)
and administration
site conditions
Asthenia 30 (11.3) 2(0.8) 53 (20.8) 13 (5.1)
Fatigue 69 (25.9) 10 (3.8) 86 (33.7) 15 (5.9)
Mucosal 5(1.9) 1(0.4) 20 (7.8) 4 (1.6)
inflammation
Peripheral 26 (9.8) 0 40 (15.7) 2 (0.8)
edema
Pyrexia 36 (13.5) 2 (0.8) 33(12.9) 3(1.2)
Infections and 105 (39.5) 36 (13.5) 94 (36.9) 29 (11.4)

infestations
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Nasopharyngitis 14 (5.3) 0 4 (1.6) 0
Urinary tract 39 (14.7) 13 (4.9) 34 (13.3) 11 (4.3)
infection
Injury, poisoning 25 (9.4) 6 (2.3) 24 (9.4) 4(1.6)
and procedural
complications
Investigations 77 (28.9) 22 (8.3) 89 (34.9) 42 (16.5)
ALT increased 14 (5.3) 3(1.1) 4 (1.6) 0
AST increased 14 (5.3) 6 (2.3) 3(1.2) 0
Blood creatinine 13 (4.9) 2 (0.8) 15 (5.9) 1(0.4)
increased
Neutrophil count 1(0.4) 1(0.4) 38 (14.9) 32 (12.5)
decreased
Weight 24 (9.0) 2(0.8) 21 (8.2) 0
decreased
White blood cell 1(0.4) 1(0.4) 20 (7.8) 14 (5.5)
count decreased
Metabolism and 101 (38.0) 31 (11.7) 97 (38.0) 28 (11.0)
nutrition disorders
Decreased 56 (21.1) 10 (3.8) 53 (20.8) 3(1.2)
appetite
Hyponatremia 15 (5.6) 5(1.9) 18 (7.1) 8(3.1)
Musculoskeletal 113 (42.5) 14 (5.3) 95 (37.3) 10 (3.9)
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and connective

tissue disorders
Arthralgia 24 (9.0) 0 30 (11.8) 3(1.2)
Back pain 37 (13.9) 2(0.8) 21 (8.2) 1(0.4)
Myalgia 14 (5.3) 1(0.4) 17 (6.7) 0
Pain in 21 (7.9) 0 28 (11.0) 3(1.2)
extremity

Neoplasms 18 (6.8) 11 (4.1) 12 (4.7) 5(2.0)

benign, malignant

and unspecified

(incl cysts and

polyps)

Nervous system 58 (21.8) 5(1.9) 105 (41.2) 17 (6.7)

disorders
Dizziness 15 (5.6) 0 19 (7.5) 1(0.4)
Dysgeusia 7 (2.6) 0 18 (7.1) 0
Headache 13 (4.9) 1(0.4) 13(5.1) 0
Neuropathy 1(0.4) 0 31(12.2) 2(0.8)
peripheral
Peripheral 2 (0.8) 0 28 (11.0) 5(2.0)
sensory
neuropathy

Psychiatric 38 (14.3) 1(0.4) 43 (16.9) 2(0.8)




disorders

Insomnia 16 (6.0) 1(0.4) 19 (7.5) 0
Renal and urinary 72 (27.1) 27 (10.2) 45 (17.6) 10 (3.9)
disorders

Acute kidney 15 (5.6) 7 (2.6) 7(2.7) 3(1.2)

injury

Hematuria 30 (11.3) 6 (2.3) 20 (7.8) 4 (1.6)
Reproductive 18 (6.8) 2 (0.8) 8(3.1) 2 (0.8)
system and breast
disorders
Respiratory, 91 (34.2) 15 (5.6) 75 (29.4) 9 (3.5)
thoracic and
mediastinal
disorders

Cough 38 (14.3) 1(0.4) 18 (7.1) 0

Dyspnea 33 (12.4) 5(1.9) 23 (9.0) 3(1.2)
Skin and 114 (42.9) 1(0.4) 127 (49.8) 6 (2.4)
subcutaneous
tissue disorders

Alopecia 2 (0.8) 0 99 (38.8) 3(1.2)

Dry skin 14 (5.3) 0 9(3.5) 0

Pruritus 62 (23.3) 0 14 (5.5) 1(0.4)

Rash 29 (10.9) 1(0.4) 16 (6.3) 0
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Vascular disorders

39 (14.7)

11 (4.1)

32 (12.5)

4 (1.6)

*The as-treated population includes all patients who received at least one dose of study

treatment.

tEvents are listed alphabetically by system organ class.
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