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Bacillus Calmette-Guérin (BCG) induction and maintenance (I+M) after
transurethral resection of bladder tumor is standard of care (SOC) in
high-risk non-muscle invasive bladder cancer (NMIBC). However, disease
recurrence/progression occurs in approximately 40% of patients at

2 years, with unfavorable prognosis. Limited bladder-sparing therapeutic
options exist, and no improvements to response durability have been
observedindecades. CREST is aglobal, phase 3, randomized trial evaluating
subcutaneous sasanlimab in combination with BCG-1+M (Arm A), sasanlimab
in combination with BCG-1 (Arm B) or BCG-1+M (Arm C) in BCG-naive
high-risk NMIBC. The primary endpoint was investigator-assessed
event-free survival (EFS) for Arm A versus Arm C; key secondary endpoints
were EFS (Arm B versus Arm C) and overall survival. Patients were
randomized 1:1:1to Arm A (N =352), Arm B (N=352) and Arm C (N=351). The
trial met its primary endpoint with a statistically significant and clinically
meaningful prolongation of EFS (Arm A versus Arm C); hazard ratio, 0.68
(95% confidence interval: 0.49-0.94); one-sided P= 0.0095. The 36-month
estimated EFS rates were 82.1% (Arm A) and 74.8% (Arm C). EFS benefit for
Arm A versus Arm C was observed across prespecified subgroups, including
carcinomainsitu (CIS) and T1. The safety profile of the combination was
consistent with the known profiles. To our knowledge, sasanlimab is the first
anti-PD-1antibody to show a clinically meaningful prolongation of EFS when
combined with BCG-I+M versus SOC in patients with BCG-naive high-risk
NMIBC. Sasanlimab combined with BCG-1+M has the potential to redefine
the treatment paradigm and clinical decision-making for patients with
BCG-naive high-risk NMIBC. ClinicalTrials.gov identifier: NCT04165317.

Bladder cancer is the ninth most prevalent cancer worldwide’, and
approximately 75% of cases are non-muscle invasive bladder cancer
(NMIBC)**. High-risk NMIBC is treated with transurethral resection of
bladder tumor (TURBT) followed by intravesical induction and mainte-
nance with Bacillus Calmette-Guérin (BCG-1+M), the current standard
of care (SOC)**. The SOC schedule for BCG is once-weekly induction for
6 weeks, followed by maintenance for up to 3 years>’. However, disease
recurrence and/or progression are common and may resultin patients

requiring subsequent treatment, including radical cystectomy and
systemic therapies for muscle-invasive bladder cancer and advanced
disease”’. Treatments that allow bladder preservation remain limited;
therefore, thereis a high unmet need for enhanced treatment options
that provide durable disease control by delaying disease recurrence
and progression while maintaining quality of life (QOL)>.

Clinical trials have examined the efficacy and safety of PD-(L)1
inhibitors in BCG-naive and post-BCG NMIBC settings®, resulting in
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1,394 patients screened (N =1,394)
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Fig.1| CONSORT diagram. *The first patient was randomized on 20 January

2020, and the last patient was randomized on 16 November 2021. °One patient
was a screen failure but was randomized in error. “Two patients withdrew from
study treatment in the sasanlimab + BCG-l1arm due to recurrence of low-grade

disease. ‘Lack of efficacy refers to patients who experience an EFS event of
recurrence of high-grade disease, persistence of CIS or progression of disease.
CREF, casereport form.

US Food and Drug Administration approval of pembrolizumab in
BCG-unresponsive carcinoma in situ (CIS) NMIBC>®. Sasanlimab is a
humanized, monoclonal antibody specific for human PD-1 that blocks
the interaction between PD-1and PD-L1/PD-L2 (ref. 7). In a phase 1 trial
(NCT02573259), sasanlimab showed durable anti-tumor activity and a
manageable safety profile in patients with advanced or metastatic solid
tumors®’. Exposure to BCG is associated with increased PD-L1 expres-
sion in preclinical models and tumors from patients with high-risk
NMIBC 2, Enhanced PD-L1expression might contribute to theimmune
escape mechanisminbladder cancer cells”, thusjustifying the combi-
nation of PD-(L)1inhibition with BCG to improve therapeutic efficacy.

CREST (NCT04165317)isaglobal, phase 3,randomized, open-label,
three-armtrial examining the efficacy and safety of sasanlimab admin-
istered subcutaneously in combination with BCG compared to BCG for
BCG-naive high-risk NMIBC. The primary objective was to demonstrate
that sasanlimab in combination with BCG-1+M (Arm A) is superior to
BCG-1+M (Arm C) in prolonging event-free survival (EFS) in patients
with high-risk NMIBC. The primary endpoint wasinvestigator-assessed
EFS for Arm A versus Arm C, defined as time from randomization to
recurrence of high-grade disease, progression of disease, persistence
of CIS (for patients with CIS at randomization) or death due to any
cause, whichever occurred first. Key secondary endpoints included
investigator-assessed EFS (Arm B versus Arm C) and overall survival
(0S; ArmsAand Bversus Arm C). Aninteractive infographicis available
at https://www.crestphase3-infographic.com.

Results

Patients

Atotal of 1,394 patients were screened for enrollment; 1,055 patients
with BCG-naive high-risk NMIBC (high-grade Ta, T1 and/or CIS) at
140 centers in 14 countries were randomized to Arm A (N =352),
Arm B (N=352) or Arm C (N =351) (Fig. 1). The first patient was ran-
domized on20January 2020, and the last patient was randomized on
16 November 2021. Randomization was stratified by the presence of
CIS (yes or no) and geographic region (United States, Western Europe
and Canadaorrest of the world). Patient demographics and disease
characteristics at baseline were balanced among the three arms and
were representative of the overall patient population with high-risk
NMIBC (Table 1). The median age was 67 years (range, 31-91); 81.8%
of patients were men; and 61.2% of patients were White, 35.5% were
Asianand 0.9% were Black or African American. Urothelial carcinoma
was reported in 96.4% of patients; 54.2% had T1 tumor as the high-
est grade; and 25.5% had CIS with or without papillary tumors. The
proportion of analyzed patients whose tumor tissue had PD-L1 high
or low expression at baseline was 21.5% and 75.0%, respectively, and
was similar across treatment arms.

Treatment

Sasanlimab was administered as a subcutaneous injection once
every 4 weeks for up to 25 cycles. The median duration of sasanlimab
treatment was 80.3 weeks (range, 4.0-103.9) in Arm A and 84.8 weeks
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(range, 4.0-104.4) in Arm B (Extended Data Table 1). Sasanlimab treat-
ment completion of 25 cycles was 46.3% and 45.7% in Arms A and B,
respectively; the most frequent reason for sasanlimab discontinuation
was adverse events (AEs; Arm A (31.8%) and Arm B (25.0%)) (Supple-
mentary Table1).

The median duration of treatment and number of doses of
BCG-1+M were 98.1 weeks (range, 2.0-125.1) and 18.0 doses (range,
2.0-23.0), respectively, in Arm A and 98.9 weeks (range, 2.0-110.0)
and 21.0 doses (range, 2.0-25.0), respectively, in Arm C. In Arm B, the
median duration of treatment and number of doses of BCG-l were
6.0 weeks (range, 1.0-34.9) and 6.0 doses (range, 1.0-12.0), respectively
(Extended Data Table 1). BCG-I+Mtreatment completion at 2 years was
48.6% and 57.8% in Arms A and C, respectively; the most frequent rea-
sons for BCG maintenance discontinuation were AEsin Arm A (21.9%)
and lack of efficacy in Arm C (15.4%) (Supplementary Table 1).

Primary endpoint

Investigator-assessed EFS for Arm A versus Arm C. The primary
endpoint of the trial was investigator-assessed EFS for Arm A versus
ArmC, defined as time from randomization to recurrence of high-grade
disease, progression of disease, persistence of CIS (for patients with
CISatrandomization) or death due to any cause, whichever occurred
first. As of the data cutoff date of 2 December 2024, based on 150 EFS
events (61in Arm A and 89 in Arm C (Extended Data Table 2)), the trial
met its primary objective and demonstrated a clinically meaningful
and statistically significantimprovement in EFS for Arm A versus Arm
C.Therisk of experiencing an EFS event was 32% lower in Arm A versus
Arm C (stratified hazard ratio (HR), 0.68 (95% confidence interval (CI):
0.49-0.94); one-sided P = 0.0095) (Fig. 2a). The median follow-up for
the overall population was 36.3 months for EFS. Median EFS was not
reached for any arm. The probability of being event free at 36 months
was 82.1% for Arm A and 74.8% for Arm C (Fig. 2a and Extended Data
Table 2). The results of the EFS analyses were consistent between the
intent-to-treat population and all prespecified subgroups, including
those defined according to geographic regions and tumor stage at
randomization (Fig. 3). For patients with CIS at randomization (with or
without papillary tumors), the unstratified HR was 0.53 (95% CI: 0.29-
0.98), and the probability of being event free at 36 months was 83.0% for
Arm A (V= 88) and 71.8% for Arm C (N = 88) (Fig. 3 and Extended Data
Fig.1). Inthe subgroup of patients with T1 tumor (with or without CIS)
at randomization, unstratified HR was 0.63 (95% Cl: 0.41-0.96), and
the probability of being event free at 36 months was 81.3% for Arm A
(N=204)and 72.2% for Arm C (N =194) (Fig. 3 and Extended Data Fig. 2).

Key secondary endpoints

Investigator-assessed EFS for Arm B versus Arm C. EFS was not
significantly different for Arm B versus Arm C (stratified HR, 1.16; 95%
Cl:0.87-1.55; one-sided P = 0.8439; Fig. 2b and Extended Data Table 2),
and this outcome was consistent across all prespecified subgroups
(Extended Data Fig. 3).

0OS. At the time of final EFS analysis, an interim OS analysis was per-
formed: 91 deaths (8.6%) had occurred across arms, with 32 in Arm
A,30in Arm B and 29 in Arm C (Supplementary Table 2), out of which
five, four and 10 were attributed to bladder cancer, respectively. The
median follow-up for the overall population was 40.9 months for OS.
The median OS had not been reached for any arm, with no difference
between arms (stratified HR for Arm A versus Arm C, 1.13 (95% CI:
0.68-1.87); one-sided P=0.6791; Fig. 4a and stratified HR for Arm B
versus Arm C,1.07 (95% CI: 0.64-1.79); one-sided P= 0.6043; Fig. 4b).

Additional secondary endpoints

Complete response and duration of complete response for Arm A
versus Arm C. For patients with CIS at randomization, the complete
response (CR) rate achieved at any time was 89.8% in Arm A and 85.2%

Table 1| Demographic and baseline disease characteristics
in the intent-to-treat population

Sasanlimab+ Sasanlimab+ BCG-I1+M
BCG-I+M BCG-1(N=352) (N=351)
(N=352)
Median age (range), years 67 (31-85) 67 (34-90) 67 (31-91)
Male, n (%) 280 (79.5) 299 (84.9) 284 (80.9)
Race, n (%)
White 225 (63.9) 211(59.9) 210(59.8)
Asian 15(32.7) 133(37.8) 126 (35.9)
Black or African American 3(0.9) 2(0.6) 5(1.4)
Unknown 9(2.6) 6(1.7) 10(2.8)
Eastern Cooperative Oncology Group performance status, n (%)
0 298 (84.7) 293(83.2) 291(82.9)
1 54 (15.3) 57 (16.2) 59 (16.8)
2 0 2(0.6) 1(0.3)
Presence of CIS per CRF at 88 (25.0) 93 (26.4) 88 (25.1)
randomization, n (%)
Geographic region, n (%)
United States 49 (13.9) 47 (13.4) 47 (13.4)
Western Europe or Canada 85 (24.1) 87(24.7) 86 (24.5)
Rest of world 218 (61.9) 218 (61.9) 218 (62.1)
Histological classification, n (%)
uc 339 (96.3) 346 (98.3) 332(94.6)
UC with squamous 6(1.7) 2(0.6) 8(2.3)
differentiation
UC with glandular 2(0.6) 4(1.1) 3(0.9)
differentiation
UC with variant histology 4(11) 0 6(1.7)
Other 1(0.3) 0 2(0.6)
Worst T stage, n (%)
CIS 52(14.8) 42 (11.9) 50 (14.2)
Ta 96 (27.3) 136 (38.6) 107 (30.5)
T 204 (58.0) 174 (49.4) 194 (55.3)
Smoking history, n (%)
Never smoker 127 (36.1) 108 (30.7) 126 (35.9)
Current smoker 71(20.2) 70(19.9) 54 (15.4)
Former smoker 154 (43.8) 174 (49.4) 171(48.7)
PD-L1 status
High? 77 (22.6) 68 (20.2) 73(217)
Low® 252 (74.1) 256 (76.0) 253 (75.1)
Unknown 11(3.2) 13(3.9) 11(3.3)

2PD-L1 status was defined as high if TC>25% or (ICP>1% and IC*>25%) or (ICP=1% and
IC*=100%). °PD-L1 status was defined as low if TC<25% and (ICP>1% and IC*<25%) or (ICP=1%
and IC*<100%) or ICP=0. CRF, case report form; IC*, PD-L1-positive immune cells; ICP,
immune cells present in the tumor area; TC, tumor cell; UC, urothelial carcinoma.

inArm C (Extended Data Table 3). A confirmatory biopsy was required
by week 24 or collected as soon as possible within 53 weeks from rand-
omization for the assessment of CR; 84.8%in Arm Aand 84.0%in Arm C
had a confirmatory biopsy as assessed by the investigator. The propor-
tion of investigator-assessed CR with a CR biopsy confirmation also
byblindedindependent central review (BICR) was 86.6%in Arm A and
85.7%in Arm C (Extended Data Table 3). For patients who achieved aCR,
median duration of CRwas not reached for any arm, and the probability
of remainingin CR at 36 months from the first time of documentation
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Fig. 2| Analysis of EFS in the intent-to-treat population for sasanlimab +
BCG-I+M versus BCG-1+M and sasanlimab + BCG-I versus BCG-1+M. For EFS, an
event was defined as the first of recurrence of high-grade disease, progression
of disease, persistence of CIS (for patients with CIS at randomization) or death
due toany cause. a, Kaplan-Meier estimates of EFS for sasanlimab + BCG-1+M

versus BCG-1+M according to treatment arm in the intent-to-treat population.
The dashed lines indicate EFS at 24 months and 36 months. b, Kaplan-Meier
estimates of EFS for sasanlimab + BCG-1 versus BCG-1+M according to treatment
armintheintent-to-treat population. The dashed lines indicate EFS at 24 months
and 36 months.

of CR was 91.7% and 67.7% for Arms A and C, respectively (Extended
DataFig.4 and Extended Data Table 3).

Patient-reported outcomes for Arm A versus Arm C. Completion
rates for the European Organisation for Research and Treatment of Can-
cer Core Quality of Life Questionnaire (EORTC QLQ-C30) were greater
than 84% for Arms A and C through end of treatment. Differences of 10
or more points were considered to represent a clinically meaningful
difference for the EORTC QLQ-C30 (refs.14,15). The global health status
QOL score mean change from baseline at the end of treatment visit was
-5.7 (s.d.: 21.27;95% CI: -8.34 to -3.03) for Arm A and -1.0 (s.d.: 19.68;

95% Cl: -3.35t01.37) for Arm C, thereby not reaching the threshold for
aclinically meaningful difference between arms (Extended DataFig. 5
and Supplementary Table 3).

Additional planned secondary endpoints not reported in this
paper are time to recurrence of low-grade disease as assessed by the
investigator, time to cystectomy, disease-specific survival as assessed
by the investigator, health-related QOL as measured by EORTC
QLQ-NMIBC24 and the Patient Treatment Administration Burden
Questionnaire, trough concentration of sasanlimab (Arms A and B),
level of anti-drug antibodies (Arms A and B) and baseline PD-L1 expres-
sionlevel.
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Fig. 3 | Forest plot of the analyses of EFS in prespecified subgroups for
sasanlimab + BCG-1+M versus BCG-1+M. The HR for EFS in all patients was
calculated on the basis of an analysis stratified by the presence of CIS at
randomization (yes or no) and geography (United States, Western Europe and

Favors BCG-I+M

Canada or rest of world). In each subgroup, the HR for EFS was estimated with the
use of unstratified Cox proportional hazards models. Data are presented as HR
(center) with 95% Cls (error bars).

Safety

0Of 1,055 randomized patients, 1,047 received at least one dose of
trial treatment (Arm A (N =350), Arm B (N =348), Arm C (N = 349)).
Treatment-related adverse events (TRAEs) of any grade occurred in
87.1% of patientsin Arm A, 79.0% in Arm B and 70.2% in Arm C (Table 2
and Extended Data Table 4). The most common were dysuria (29.4%),
pollakiuria (22.9%) and hematuria (20.9%) in Arm A; dysuria (13.2%),
hypothyroidism (12.6%) and lipaseincreased (12.1%) in Arm B; and dysu-
ria (32.1%), hematuria (20.1%) and urinary tractinfection (20.1%) in Arm
C (Table 2). TRAEs of grade 3 or higher occurred in 29.1% of patientsin
Arm A, 21.8% in Arm B and 6.3% in Arm C (Table 2 and Extended Data
Table 4). The most common were lipase increased (6.0%), hematuria
(4.0%), amylase increased (2.3%) and alanine transaminase increased
(2.3%) in Arm A; hematuria (1.4%), lipaseincreased (1.4%) and aspartate
aminotransferase increased (1.1%) in Arm B; and hematuria (3.2%),
urinary tractinfection (0.6%) and alanine aminotransferase increased
(0.3%) in Arm C (Table 2). No treatment-related deaths occurred in
ArmsAor C; treatment-related deaths occurred intwo patientsin Arm
B (pneumonia bacterial: n =1and myocarditis: n = 1; Extended Data
Table4).InArmA, 26.3% and16.9% of patients discontinued sasanlimab
and BCG, respectively, dueto TRAEs.InArm B, 16.7% and 2.3% of patients
discontinued sasanlimab and BCG, respectively, due to TRAEs.In Arm
C, 8.6% of patients discontinued BCG due to TRAEs (Extended Data
Table4). Therates of any-grade and grade 3 or higherimmune-related
adverse events (irAEs) were 42.6% and 15.7%, respectively,in Arm Aand
46.8%and 14.1%, respectively, in Arm B. The most commonirAEs of any

grade were thyroid disorders (Arm A:17.7%; Arm B: 20.4%) and rash
(ArmA:13.1%,Arm B:13.8%) (Extended Data Table 5). The most common
grade 3/4irAE wasimmune-related hepatitis (Arm A:3.4%; Arm B: 3.2%)
(Extended Data Table 5). Grade 5irAEs occurred in no patients in Arm
Aandinone patientin Arm B (myocarditis). Systemic corticosteroids
were administered in 69 patientsin Arm A and in 70 patientsin Arm B
(Extended Data Table 4). Injection site reactions related to sasanlimab
occurred in 2.3% of patients in Arm A and in 3.7% of patients in Arm B
(all grade 1) (Extended Data Table 4).

Sensitivity analysis

EFS by BICR for Arm A versus Arm C. Although the sensitivity analy-
sis of EFS by BICR assessment was not statistically significant at the
one-sided 0.025 significance level (stratified HR = 0.75; 95% Cl: 0.52—
1.06; one-sided P= 0.0517), the observed HR remained below lin favor
of Arm A, supporting the findings of the intent-to-treat population
(Supplementary Table 4).

Discussion

The CREST trial showed a statistically significant and clinically mean-
ingful benefit for sasanlimab in combination with BCG-1+M over the
SOC (BCG-I+M) in prolonging EFS in patients with BCG-naive high-risk
NMIBC, particularly for patients with CIS or T1 tumors. The risk of an
EFS event, defined as recurrence of high-grade disease, persistence
of CIS (for patients with CIS at randomization), disease progression
or death due to any cause, was 32% lower in Arm A than in Arm C.
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Fig. 4| Analysis of OS in the intent-to-treat population. a, Kaplan-Meier estimates of OS for sasanlimab + BCG-1+M versus BCG-1+M. b, Kaplan-Meier estimates of OS

for sasanlimab + BCG-I versus BCG-1+M.

The efficacy benefit was seen across all prespecified subgroups,
including the geographic regions and the diagnosis of CIS or T1 at
randomization. The EFS evaluation by BICR was consistent with the
primary analysis.

New treatment options that delay high-grade disease recurrence
and progression are required to improve the treatment outcomes
in patients with high-risk NMIBC. Indeed, patients with high-risk or
very-high-risk NMIBC who have recurrence before radical cystectomy
have shorter cancer-specific survivaland OS compared to those with
primary high-risk or very-high-risk NMIBC'®. When the cancer reaches
the MIBC stage, there is substantial negative impact on metastasis-free
and cancer-specific survival: approximately 50% of patients with

MIBC will progress to metastatic urothelial cancer within 2-3 years
after cystectomy”.

At data cutoff, OS follow-up was ongoing, with deaths occurring
in 8.6% of patients, most of which were non-bladder cancer and not
treatmentrelated as assessed by the investigator. Overall, theinterim
survival datasuggest no difference between treatment arms.

For patients with CIS, achievement of CR is associated with
reducedrisk of progression and death and may be a usefulindicator of
long-term outcome’®, Patients in Arm A had a CR rate that was approxi-
mately 5% higher than Arm C. More importantly, improved durability
ofthe observed CRs with the combination was reflected by the higher
proportion of patients sustaining meaningful CR over time for Arm
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Table 2 | TRAESs by preferred term and maximum CTCAE grade during the on-treatment period in the safety analysis set

Sasanlimab + BCG-1+M (N=350)

Sasanlimab + BCG-1 (N=348) BCG-1+M (N=349)

Any grade Grade 23 Any grade Grade 23 Any grade Grade >3
Patients with any event, n (%) 305 (871) 102 (29.1) 275 (79.0) 76 (21.8) 245 (70.2) 22(6.3)
Dysuria 103 (29.4) 0 46 (13.2) 0 12(321) 0]
Pollakiuria 80(22.9) (0] 27(7.8) 0 66 (18.9) 0
Hematuria 73 (20.9) 14 (4.0) 31(8.9) 5(1.4) 70 (20.1) 11(3.2)
Urinary tract infection 67(19.1) 7(2.0) 28(8.0) 2(0.6) 70 (20.0) 2(0.6)
Lipase increased 61(17.4) 21(6.0) 42 (12.7) 5(1.4) 0 0
Pyrexia 54 (15.4) 1(0.3) 35(10.1) 0 21 (M.7) 0
Hypothyroidism 50 (14.3) 2(0.6) 44 (12.6) 0 0 0
Amylase increased 41(M7) 8(2.3) 33(9.5) 3(0.9) 0 0
Alanine aminotransferase increased 38(10.9) 8(2.3) 24 (6.9) 2(0.6) 6(17) 1(0.3)
Cystitis 38(10.9) 1(0.3) 10(2.9) 0 30(8.6) 0
Aspartate aminotransferase increased 37(10.6) 7(2.0) 21(6.0) 4(17) 5(1.4) 0
Micturition urgency 36 (10.3) 0 11(3.2) 0 37(10.6) 0
Fatigue 35 (10.0) 1(0.3) 26 (7.5) 1(0.3) 11(3.2) 0
Pruritus 34(9.7) 0 37(10.6) 1(0.3) 1(0.3) 0
Asthenia 27(77) 1(0.3) 19(5.5) 0 9(2.6) 0
Hyperthyroidism 27(7.7) 0 26 (7.5) 0 0 0

Included are TRAEs that occurred in at least 7.5% of the patients in any treatment group and grade 3 or higher TRAEs that occurred in at least 2% of the patients in any treatment group. AEs were
assessed as treatment related by the investigators. The on-treatment period was defined as the time from the first dose of study treatment through a minimum of 30 days plus the last dose of
study treatment or the start day of a new anti-cancer drug therapy minus 1day, except for irAEs, where a 90-day window was considered. This analysis included all patients who had received

any dose of the trial treatment.

AthaninArmC. Currently, limited bladder-sparing therapeutic options
exist after recurrence of CIS, emphasizing the importance of durable
disease control in this population®.

Arm B was investigated as BCG-I with the intent to reduce the
burden of BCG treatment for patients. Consensus on best practice
management for the use of intravesical immunotherapy with BCG
concluded that continuing treatment with BCG maintenance improved
outcomes and is superior to induction-only treatment in NMIBC".
Sasanlimab combined with BCG-I did not result in prolongation of
EFS versus BCG-I+M, underscoring the need for BCG maintenance
not only as a component of SOC treatment but also in combination
with sasanlimab.

The clinical benefit observed with sasanlimab combined with
BCG-I+M is substantiated by evidence from preclinical models and
tumor samples from patients after BCG treatment'*™™2, In preclinical
models, it has been observed that BCG exposure is associated with
increased PD-L1expression, and changes from PD-L1-negative status
to PD-L1-positive status have been observed in patients after BCG
exposure'>'*?°, Therole of PD-L1statusin NMIBC as a predictive factor
of response to BCG therapy is mixed, but several studies have shown
an association with higher tumor cell PD-L1 expression and poorer
outcomes?. Elevated PD-L1 levels may contribute to BCG resistance
via the immune escape mechanism®, providing a potential mecha-
nism by which sasanlimab combined with BCG-I+M enhances efficacy
compared to BCG-I+M.

The observed safety profile was consistent with the known safety
profile for each individual agent. As expected, higher frequencies of
patients with any-grade TRAEs and grade 3 or higher TRAEs, includ-
ing irAEs, were observed in Arm A versus Arm C and were similar in
both combination arms, suggesting no relevant safety differences
between a shorter versus a longer exposure to BCG. Treatment dura-
tions and total completion rates for BCG maintenance suggest that
the addition of sasanlimab to BCG-1+M did not have a clinically mean-
ingful impact on the administration of the individual treatments.

The benefit-risk of adding sasanlimab to BCG in clinical practice
should be considered by urologists based on the patients’ ability
to tolerate these AEs?. Patient and caregiver education and health-
care provider monitoring of AEs remain fundamental to optimal
patient care®.

QOL wasgenerally maintainedin Arm A versus Arm C. Despite the
numerical reduction in QOL compared to baseline in both treatment
arms, thisreduction was below the threshold of a clinically meaningful
change™. Of note, QOL questionnaires are not specifically designed to
assess the impact of immunotherapy on patient-reported outcomes
(PROs)*. Studies from other molecules in oncology have suggested
that patients generally prefer the subcutaneous route of administra-
tion to other routes®; therefore, the use of subcutaneous sasanlimab
may offer convenience to patients and greater efficiency for clinic
implementation.

One limitation of the trial was the open-label design, which was
mitigated by the retrospective BICR of tumor biopsy and imaging
and by the blinding of the sponsor to the aggregate/cumulative
data summaries by treatment arm until primary analysis. Another
limitation was related to the low number of death events observed
at the time of OS interim analysis. Given the early disease setting, it
was unlikely to observe animpact on OS outcomes, supporting the
EFS primary endpoint as a reliable measurement of efficacy to be
used inrandomized phase 3 trials for the treatment of patients with
high-risk NMIBC%.

In summary, the statistically significant reduction in the risk of
recurrence of high-grade disease, persistence of CIS, disease pro-
gression or death led to durable disease control in patients receiving
BCG-I+M in combination with sasanlimab. The safety profile of this
combination was manageable, and QOL was maintained. Sasanli-
mab in combination with BCG-1+M has the potential to redefine the
treatment paradigm and clinical decision-making for patients with
BCG-naive high-risk NMIBC, particularly for patients with aggressive
CIS or T1tumors.
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Methods
Inclusion and ethics
Thetrial was sponsored by Pfizer and was designed by the sponsor and
steering committee; it was approved by the institutional review board
or ethics committee at each site and was conducted inaccordance with
the principles of the Declaration of Helsinki, Good Clinical Practice
guidelines and applicable regulatory requirements. The protocol was
approved by the Human Genetic Resources Administration of China
(HGRAC). Patients provided written informed consent before trial
entry. Data were collected by participating investigators, analyzed at
Pfizer andinterpreted by allauthors. Allauthors vouch for the accuracy
and completeness of the datareported and adherence to the trial pro-
tocol. Medical writers funded by the sponsor provided medical writing
inaccordance with Good Publication Practice guidelines.

Detailed methods are described in the protocol and the statistical
analysis plan provided with the protocol (Supplementary Information).

Patients

Eligible adult patients had BCG-naive high-risk (submucosal invasive
(T1) tumor, high-grade non-invasive papillary carcinomas (Ta), and/or
CIS) NMIBC. Patients must have had complete resection of Ta/T1 papil-
lary disease, withthe most recent TURBT <12 weeks before randomiza-
tion. Exclusion criteria included evidence of muscle-invasive, locally
advanced or metastatic urothelial cancer or concurrent extravesical
urothelial carcinoma (urethral or upper tract).

Trial design and treatments

Patients were randomized 1:1:1 to receive sasanlimab in combination
with BCG induction and maintenance (BCG-I+M; Arm A), sasanli-
mab with BCG induction only (BCG-I; Arm B) or BCG-1+M (Arm C).
Randomization was stratified by the presence of CIS (yes or no) and
geographic region (United States, Western Europe and Canada or
rest of the world).

Subcutaneous sasanlimab (300 mg) was administered in a 2-ml
prefilled syringe on day1of each 4-week cycle, for up to 25 cycles. Intra-
vesical BCG induction occurred as one dose weekly via instillation for
six consecutive weeks; re-induction was permitted (persistence of CIS
and high-grade Ta after induction). For patients who did not undergo
re-induction, BCG maintenance (Arms A and C) occurred on days 1, 8
and15of cycles 4, 7,13,19 and 25. For patients who had a re-induction
period, maintenance cycles occurred at cycles 7,13,19 and 25. Patients
could continue receiving one treatment independently if the other
had been discontinued. BCG and sasanlimab dose reductions were
not permitted.

Endpoints

The primary endpoint was investigator-assessed EFS for Arm A versus
ArmC, defined as time from randomization to recurrence of high-grade
disease, progression of disease, persistence of CIS (for patients with
CISatrandomization) or death due to any cause, whichever occurred
first. Key secondary endpoints included investigator-assessed EFS
(Arm B versus Arm C) and OS (Arms A and B versus Arm C). Additional
secondary endpoints were investigator-assessed CR and duration of
CRfor patients with CIS at randomization and who achieved CR. Safety
and health-related QOL PROs were also assessed.

Assessments

Cytology and cystoscopy, followed by biopsy and imaging when
needed, were performed at screening, every 12 weeks for 2 years
after randomization and every 24 weeks thereafter until recurrence
of high-grade disease, persistence of CIS or progression of disease,
regardless of initiation of subsequent anti-cancer therapy. In the event
of a positive cystoscopy and/or cytology result, biopsy and imag-
ing (computerized tomography or magnetic resonance imaging)
were performed.

QOL was assessed using the EORTC QLQ-C30 throughout treat-
ment and during the safety follow-up periods.

Safety assessments involved monitoring and recording AEs and
laboratory abnormalities throughout treatment and up to 90 days after
the last dose of trial drug. Potential immune-related adverse events
(irAEs) were identified based on a prespecified list of preferred terms
and additional medical review by the sponsor. AEs were characterized
by type and severity according to National Cancer Institute Common
Terminology Criteria for Adverse Events (CTCAE) version 5.0.

BICR assessment. BICR provided retrospective central assessment of
imaging and biopsies and supported the sensitivity analysis of EFS and
the confirmation of CR assessed by the investigator.

PD-L1expression. Tumor tissue from the most recent TURBT was used
for the assessment of PD-L1 expression at baseline. PD-L1 expression
(high or low) was reported as detected by a pathologist and assisted
by image analysis. PD-L1 expression was defined as the number of
PD-L1-positive cells and/or qualitative assessment of PD-L1 staining
on tumor and immune cells in regions of interest that are defined by
tumor cell morphology. PD-L1 status was assessed by the VENTANA
PD-L1immunohistochemistry SP263 assay and used the VENTANA
OptiView PD-L1 detection kit. High was defined as >25% tumor cell
or (immune cells present in the tumor area >1% and PD-L1-positive
immune cells 225%) or (immune cells present in the tumor area equal
to1%and PD-L1-positive immune cells equal to 100%). Low was defined
as <25% tumor cell and (immune cells present in the tumor area >1%
and PD-L1-positive immune cells <25%) or (immune cells present in
the tumor area equal to 1% and PD-L1-positive immune cells <100%)
orimmune cells present in the tumor area equal to 0.

Statistical analysis

Efficacy analyses were performed in the intent-to-treat population,
defined as all patients who had been randomized to a treatment arm.
EFS, OS and duration of CR were estimated for each treatment arm
using the Kaplan-Meier method. The treatment effect on EFS and OS
was estimated using a Cox proportional hazards model stratified by
therandomization stratato calculate the HR along with 95% Cls. Com-
parisons between Arms A and B versus Arm C were conducted using
the stratified log-rank test. EFS subgroup analyses were prespecified.

CRrates and two-sided 95% Cl using the Clopper-Pearson method
were calculated for each arm. The difference in CR ratesbetween Arms
Aand B versus Arm C were tested using a Mantel-Haenszel test strati-
fied by therandomization stratum of geographicregion. The one-sided
Mantel-Haenszel test P value and the Mantel-Haenszel confidence
limits of the difference were calculated.

The trial was initially designed to test two parallel independent
primary endpoints—investigator-assessed EFS for Arm Aversus Arm C
and Arm B versus Arm C—with approximately 999 patients to be rand-
omized. The study-wise typelerror was maintained ataone-sided alpha
level < 0.025, allocating analphalevel of 0.0125 to each comparison. A
three-look group sequential design with Lan-DeMets (O’Brien-Flem-
ing) a-spending function was used to preserve the overall typel error
rateand determine the efficacy boundary. The firstinterim analysis for
EFS was for futility only. The trial was to be considered to be positive
if the stratified log-rank test for EFS was significant for either com-
parison. Under the assumptions of an HR of 0.69 and a median EFS of
24 monthsin Arm C, 389 EFS events would be required for each com-
parisonto provide 90% power to detect a difference between treatment
arms (for Arm Aversus Arm C and Arm B versus Arm C) using a one-side
log-rank test at a significance level of 0.0125.

During the conduct of the trial, the design was modified to (1)
demote EFS for Arm B versus Arm C to a key secondary endpoint and
(2) remove the interim efficacy analysis of EFS and set a calendar-based
data cutoff date for EFS final analysis to allow for approximately 3 years
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of follow-up after the last patient was randomized. The study-wise
type | error was maintained at or below the one-sided alpha level of
0.025. The initial one-sided alpha allocated to the primary endpoint
was 0.025. If statistical significance of the primary endpoint was met,
EFS between Arm B versus Arm C and OS between Arm A versus Arm
C could be formally tested with one-sided alpha of 0.023 and 0.002,
respectively. IfEFS for Arm B versus Arm C was significant, alpharecy-
clingwould be applied to evaluate OS between Arm A versus Arm C at
the one-sided 0.025level. If OS for Arm A versus Arm C was significant,
allthealphawouldberecycled to formally test OS for Arm B versus Arm
C.Oneinterim analysis on the OS endpoint was planned at the time of
the EFS primary analysis, with the efficacy boundary determined by a
Haybittle-Peto a-spending function (P < 0.0001).

For QOL, mean, standard deviation, median, range and 95% CI
of absolute scores and change from baseline were calculated. Safety
analysesincluded all patients who received at least one dose of the trial
treatment and were performed with the use of descriptive statistics.

TheInForm Database (Oracle, version 7.0) was used for electronic
datacollection, and ePRO electronic devices were used for collection
of questionnaire data. Analyses were performed using SAS version
9.4 software.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability
The analyses in this paper were based on a data cutoff of 2 December
2024.

Upon reasonable request and subject to review, Pfizer will provide
the datathat support the findings of this trial. Subject to certain crite-
ria, conditions and exceptions, Pfizer may also provide access to the
related individual deidentified participant data from Pfizer-sponsored
globalinterventional clinical trials conducted for medicines, vaccines
and medical devices (1) for indications that have been approved in
the United States and/or European Union or (2) in programs that have
been terminated (that is, development for all indications has been
discontinued). Pfizer will also consider requests for the protocol, data
dictionary and statistical analysis plan. See https://www.pfizer.com/
science/clinical-trials/trial-data-and-results for more information.

Data may be requested from Pfizer trials 24 months after trial com-
pletion. The deidentified participant data will be made available to
researchers whose proposals meet the research criteria and other
conditions and, for which an exception does not apply, via a secure
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Extended Data Fig. 1| Analysis of event-free survival in the patients with (for patients with CIS at randomization), or death due to any cause. Kaplan-Meier
carcinomainsitu at randomization (with or without papillary tumors) for estimates of EFS according to treatment arm. The dashed line indicates EFS at
sasanlimab + BCG-1+M vs BCG-1+M. For EFS, an event was defined as the first 36 months. BCG-1+M, induction and maintenance regimen of intravesical Bacillus
of recurrence of high-grade disease, progression of disease, persistence of CIS Calmette-Guérin; CIS, carcinomain situ; EFS, event-free survival.

Nature Medicine


http://www.nature.com/naturemedicine

Article https://doi.org/10.1038/s41591-025-03738-z

100
90
81.3% Sasanlimab + BCG-1+M
80
72.2%  BCG-+M
70 i
S i
S 60 :
© 1
= '
< 1
= 1
®» 504 1
[ 1
Q 1
uw H
& 40 |
> 1
i} |
30 E
20 5
Patients with EFS Unstratified hazard
N event, n (%) ratio (95% Cl)

10 ]

Sasanlimab + BCG-I+M 204 34 (16.7) 063
BCG-+M 194 52 (26.8) (0.41-0.96)
01l T
T T T T T T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Months
No. at risk

Sasanlimab + BCG-I+M 204 184 167 159 150 147 146 142 135 134 133 130 91 61 20 17 0
BCG-I+M 194 172 159 154 151 145 141 136 129 127 124 122 85 66 21 19 0

Extended Data Fig. 2| Analysis of event-free survival in the patients with accordingto treatment arm. The dashed line indicates EFS at 36 months. BCG-I,
T1tumor (with or without carcinomainsitu) for sasanlimab + BCG-I1+Mvs Bacillus Calmette-Guérin induction regimen of intravesical Bacillus Calmette-
BCG-I+M. For EFS, an event was defined as the first of recurrence of high-grade Guérin; BCG-1+M, induction and maintenance regimen of intravesical Bacillus
disease, progression of disease, persistence of CIS (for patients with CIS at Calmette-Guérin; CIS, carcinoma in situ; EFS, event-free survival.

randomization), or death due to any cause. Kaplan-Meier estimates of EFS
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Extended Data Fig. 3 | Forest plot of the analysis of event-free survivalin ratio for EFS was estimated with the use of unstratified Cox proportional-hazards
prespecified subgroups for sasanlimab + BCG-1vs BCG-I1+M. The hazard ratio models. Data are presented as hazard ratio (center) with 95% confidence intervals
for EFSin all patients was calculated on the basis of an analysis stratified by the (error bars). BCG-1+M, induction and maintenance regimen of intravesical
presence of carcinoma in situ at randomization (yes or no) and geography Bacillus Calmette-Guérin; CIS, carcinomain situ; CRF, case report form; EFS,
(US, Western Europe and Canada, or rest of world). In each subgroup, the hazard event-free survival.
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Extended Data Fig. 4 | Probability of remaining in Complete Response for
patients with CIS at randomization who achieved Complete Response for
sasanlimab + BCG-1+M vs BCG-1+M. Kaplan-Meier estimates for duration of
complete response for sasanlimab + BCG-1+M vs BCG-I+M in for patients with CIS

atrandomization who achieved CR. The dashed lines indicate the probability of
remaining in complete response at 12, 24 and 36 months. BCG-1+M, induction and
maintenance regimen of intravesical Bacillus Calmette-Guérin; CIS, carcinoma
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Extended Data Fig. 5| Plot of mean change from baseline over time for EORTC QLQ-C30 global health status by visit. BCG-1+M, induction and maintenance regimen
ofintravesical Bacillus Calmette-Guérin; C, cycle; D, day.
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Extended Data Table 1| Duration of exposure to sasanlimab and BCG in the safety analysis set

Sasanlimab + BCG-I+M Sasanlimab + BCG-l BCG-I+M

(N=350) (N=348) (N=349)
Sasanlimab BCG Sasanlimab BCG BCG
Median duration of 80.3 08.1 84.8 6.0 98.9

treatment (range),

weeks (4.0-103.9) | (2.0-125.1) | (4.0-104.4) (1-34.9) (2.0-110.0)

Median doses 17.5 18.0 18.0 6.0 21.0
received, n (range) (1.0-25.0) (2.0-23.0) (1.0-25.0) (1.0-12.0) (2.0-25.0)

Induction period:

median doses 6.0 6.0 6.0
received, n B (2.0-6.0) B (1.0-6.0) (2.0-6.0)
(range)
Re-induction
%eerg?:ﬁ doses - 6.0 - 6.0 6.0

. (3.0-6.0) (6.0-6.0) (5.0-7.0)
received, n
(range)
Maintenance
%eerlioigﬁ doses - 12.0 - - 15.0

. (0-16.0) (0-18.0)
received, n
(range)

BCG-l, Bacillus Calmette-Guérin induction regimen of intravesical Bacillus Calmette-Guérin; BCG-I+M, induction and maintenance regimen of intravesical Bacillus Calmette-Guérin.
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Extended Data Table 2 | EFS in the intent-to-treat population

Sasanlimab | Sasanlimab
+BCGHM | +BCG | TESl
(N=352) (N=352)
Patients with EFS event, n (%) 61 (17.3) 97 (27.6) 89 (25.4)
Progressive disease 18 (5.1) 14 (4.0) 22 (6.3)
Progression to metastatic disease (N+, 3 > 7
M+), n
Progression to muscle-invasive disease 7 3 7
(=T2), n
Stage progression (Ta high-grade, T1), n 7 9 7
Unknown, n 1 0 1
Recurrence of high-grade disease, n (%) 26 (7.4) 61 (17.3) 53 (15.1)
Persistence of CIS, n (%) 1(0.3) 2 (0.6) 1(0.3)
Death, n (%) 16 (4.5) 20 (5.7) 13 (3.7)
Probability of being event free (95% ClI), %
12 mo 87.0 81.2 85.3
(82.8-90.2) | (76.5-85.0) | (81.0-88.7)
24 mo 84.7 75.5 79.9
(80.2-88.2) | (70.4-79.9) | (75.2-83.9)
36 mo 82.1 71.5 74.8
(77.4-85.9) | (66.1-76.2) | (69.7-79.2)
EFS stratified hazard ratio versus Arm C (95% 0.68 . 1.16 .
Cl); 1-sided stratified log-rank test P-value (0.49-0.94); ) (0.87-1.55); B
’ 0.0095 0.8439

Disease status was assessed through cystoscopy conducted at screening, every 12 weeks for 2years after randomization, every 24 weeks during the rest of follow-up and as clinically indicated.
BCG-l, Bacillus Calmette-Guérin induction regimen of intravesical Bacillus Calmette-Guérin; BCG-1+M, induction and maintenance regimen of intravesical Bacillus Calmette-Guérin; CIS,

carcinoma in situ; CR, complete response; EFS, event-free survival.
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Extended Data Table 3 | Summary of CR assessed by investigators and confirmed by BICR for patients with CIS at
randomization

Sasanlimab | Sasanlimab
+BCG-1+M | +BCG-I B&i;;)“"
(N=88) (N=93)
I:a(t(:/e;ts with CR assessed by investigator, @ 79 (89.8) 82 (88.2) 75 (85.2)
(o]
Difference in CR rate versus BCG-I1+M 4.4 29 -
(95% Cl); 1-sided Mantel-Haenszel (MH) test (-5.4-14.2); (-7.0-12.8);
P-value 0.1878 0.2815
Duration of response: probability of remaining
in CR for patients with CIS at randomization
who achieved a CR (95% ClI), %
97.3 84.2 90.3
12 mo
(89.7-99.3) (73.9-90.7) (80.7-95.2)
24 mo 93,2 80.0 84.7
(84.3-97.1) (69.0-87.5) (74.1-91.2)
36 mo 91.7 76.8 67.7
(82.5-96.2) (65.2-84.9) (52.9-78.7)
Complete Response Confirmed by Biopsy: Investigator and BICR assessment, n (%)
CR with biopsy confirmation® by investigator® 67 (84.8) 65 (79.3) 63 (84.0)
CR with biopsy confirmation® by BICR¢ 58 (86.6) 60 (92.3) 54 (85.7)
CR with biopsy not confirmed by BICRY 4 (6.0) 1(1.5) 6 (9.5)
No BICR assessment® ¢ 5(7.5) 4 (6.2) 3 (4.8)

2The denominator to calculate percentages is the number of participants with CIS at randomization in the full analysis set within each treatment group. "Biopsy confirmation: biopsy
performed within 53 weeks from randomization and with negative result or low-Ta °The denominator to calculate percentages is the number of participants with CR assessed by the
investigator. “The denominator to calculate percentages is the number of participants with CR assessed by the investigator and with biopsy confirmation by the investigator. °No BICR
assessment indicates that a biopsy was not available at BICR. BCG-I, Bacillus Calmette-Guérin induction regimen of intravesical Bacillus Calmette-Guérin; BCG-1+M, induction and
maintenance regimen of intravesical Bacillus Calmette-Guérin; BICR, blinded independent central review; CIS, carcinoma in situ; CR complete response.
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Extended Data Table 4 | Safety summary in the safety analysis set

Sasanlimab + Sasanlimab +
n (%) BCG-I+M BCG-I ?ﬁf&;’;"
(N=350) (N=348)
TEAEs 341 (97.4) 326 (93.7) 310 (88.8)
Treatment-related 305 (87.1) 275 (79.0) 245 (70.2)
Grade 23 TEAEs 171 (48.9) 141 (40.5) 90 (25.8)
Treatment-related 102 (29.1) 76 (21.8) 22 (6.3)
Serious TEAEs 120 (34.3) 99 (28.4) 49 (14.0)
Treatment-related 62 (17.7) 43 (12.4) 501.4)
TEAEs leading to death 6 (1.7) 4(1.1) 2 (0.6)
Treatment-related 0 2 (0.6)2 0
Treatment-related TEAEs 14 (4.0) 3(0.9) 30 (8.6)
leading to discontinuation of
all trial drugs
Sasanlimab 92 (26.3) 58 (16.7) -
BCG 59 (16.9) 8 (2.3) 30 (8.6)
Any-grade irAE 149 (42.6) 163 (46.8) 501.4)
Grade 23 irAE 55 (15.7) 49 (14.1) 0
]E)orticosteroid administered 69 (19.7) 70 (20.1) 1(<1%)
or systemic use
Injection site reactions
reJIated to sasanlimab® 8(23) 13(3.7) 0

aTreatment-related TEAEs leading to death included myocarditis (n=1) and pneumonia bacterial (n=1). "All grade 1. BCG, Bacillus Calmette-Guérin; BCG-l, Bacillus Calmette-Guérin induction
regimen of intravesical Bacillus Calmette-Guérin; BCG-I+M, induction and maintenance regimen of intravesical Bacillus Calmette-Guérin; irAE, immune-related adverse event; TEAE,
treatment-emergent adverse event.
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Extended Data Table 5 | Summary of AEs classified as irAEs

Sasanlimab + Sasanlimab + BCG-I+M
BCG-I+M BCG-I (N=349)
(N=350) (N=348)

Cluster terms Any Grade Any Grade Any Grade

n (%) grade 3/4 grade 3/4 grade 3/4

THYROID DISORDERS 62 2 (0.6) 71 1(0.3) | 5(1.4) 0

(17.7) (20.4)
RASH 46 10 (2.9) 48 8 (2.3) 0 0
(13.1) (13.8)

HEPATITIS 15(4.3) | 12(3.4) | 14(4.0) | 11 (3.2) 0 0

PANCREATITIS 14(4.0) | 7(2.0) [ 10(29 | 6 (1.7) 0 0

ADRENAL 12(3.4) | 6(1.7) | 12(3.4) | 5(1.4) 0 0

INSUFFICIENCY

PNEUMONITIS 10129 | 4(11) | 4(1.1) | 1(0.3) 0 0

COLITIS 9(26) | 5(14) | 2(2.6) | 3(0.9 0 0

HYPOPHYSITIS/ 8(23) | 4(1.1) | 9(2.6) | 3(0.9) 0 0

HYPOPITUITARISM

TYPE 1 DIABETES 7120 | 6(1.7) | 4(1.1) | 4(1.1) 0 0

MELLITUS

NEPHRITIS AND RENAL 6(1.7) | 4(1.1) | 9(2.6) | 7(2.0) 0 0

DYSFUNCTION

MYASTHENIC 2(0.6) | 1(0.3) 0 0 0 0

SYNDROME/MYASTHENIA

GRAVIS

MYOCARDITIS 1(0.3) | 1(0.3) | 3(0.97 | 1(0.3) 0 0

MYOSITIS 1(0.3) | 1(0.3) | 2(0.6) | 1(0.3) 0 0

UVEITIS 1(0.3) | 1(0.3) 0 0 0 0

Other irAEs 8(23) | 1(0.3) |16(46)| 4(1.1) 0 0
Psoriasis 5(1.4) 0 3(0.9) | 1(0.3) 0 0
Vitiligo 2 (0.6) 0 3(0.9) 0 0 0
Rheumatoid arthritis 1(0.3) | 1(0.3) | 1(0.3) 0 0 0
Polymyalgia rheumatica 1(0.3) 0 5(1.4) | 2(0.6) 0 0
Dermatitis psoriasiform 1(0.3) 0 1(0.3) 0 0 0
Sjogren’s syndrome 1(0.3) 0 1(0.3) 0 0 0
Immune thrombocytopenia 0 0 1(0.3) | 1(0.3) 0 0
Pulmonary sarcoidosis 0 0 1(0.3) 0 0 0

Terms in capital letters include a group of preferred terms and may represent similar clinical symptoms or syndromes. °n=1event with fatal outcome. AE, adverse event; BCG-I, Bacillus
Calmette-Guérin induction regimen of intravesical Bacillus Calmette-Guérin; BCG-I+M, induction and maintenance regimen of intravesical Bacillus Calmette-Guérin; irAE, immune-related
adverse event.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
IZ The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

|:| A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

X

A description of all covariates tested

X X

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

X

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

O0OX O O 00 0XOS
X

X X []

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  Inform Database (Oracle version 7.0) was used for electronic data collection and ePRO electronic devices were used for collection of
questionnaire data.

Data analysis Analyses were performed using SAS version 9.4

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

The analyses in this paper were based on a data cutoff of December 2, 2024.
Upon reasonable request and subject to review, Pfizer will provide the data that support the findings of this study. Subject to certain criteria, conditions and
exceptions, Pfizer may also provide access to the related individual deidentified participant data from Pfizer-sponsored global interventional clinical studies




conducted for medicines, vaccines and medical devices (1) for indications that have been approved in the United States and/or European Union or (2) in programs
that have been terminated (that is, development for all indications has been discontinued). Pfizer will also consider requests for the protocol, data dictionary and
statistical analysis plan. See https://www.pfizer.com/science/clinical-trials/trial-data-and-results for more information.

Data may be requested from Pfizer trials 24 months after study completion. The deidentified participant data will be made available to researchers whose proposals
meet the research criteria and other conditions, and for which an exception does not apply, via a secure portal. To gain access, data requestors must enter into a
data access agreement with Pfizer.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender The sex of participants was collected along with other demographics categories; gender was not collected. 81.8% of
participants were male. Event-free survival analysis in male and female participants was prespecified in the protocol/SAP.

Reporting on race, ethnicity, or ' Race and ethnicity was collected along with other demographics categories. 61.2% were White, 35.5% were Asian, and 0.9%

other socially relevant were Black or African American. Event-free survival analysis by race and ethnicity was prespecified in the protocol/SAP.
groupings
Population characteristics CREST enrolled patients with high-risk non-muscle invasive bladder cancer (submucosal invasive [T1] tumor, high-grade

noninvasive papillary carcinomas [Ta), and/or carcinoma in situ [CIS]) who had not received BCG, and had complete resection
of Ta/T1 papillary disease, with the most recent transurethral resection of the bladder tumor <12 weeks before
randomization. ). The median age was 67 years (range, 31-91); 81.8% of patients were men; 61.2% were White, 35.5% were
Asian, and 0.9% were Black or African American. Urothelial carcinoma was reported in 96.4% of patients, 54.2% had T1
tumor as the highest grade, and 25.5% had CIS with or without papillary tumors. The proportion of analyzed patients whose
tumor tissue had PD-L1 high or low expression at baseline was 21.5% and 75.0%, respectively, and was similar across
treatment arms.

Recruitment Participants were recruited by investigators at each participating study site. Investigators typically present the study to
patients who they believe may be eligible. Although there may be some selection bias on the part of the physician and/or the
patient, this is difficult to control, is not expected to be higher on this study than on other similar clinical trials, and is unlikely
to substantially impact results. Participants were not compensated for study participation, although certain trial-related
expenses (e.g., hotel rooms, transportation) were reimbursed for some patients.

Ethics oversight The trial was approved by the institutional review board or independent ethics committee at each participating center (see
supplementary information for the list of centers). Informed consent was obtained from patients prior to enrollment.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
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Sample size 1055 participants
Data exclusions  No data were excluded
Replication Not applicable as this is a clinical trial.

Randomization  Patients were randomized 1:1:1 to receive sasanlimab in combination with BCG-1+M (Arm A), sasanlimab with BCG induction only (BCG-I)
(Arm B), or BCG induction and maintenance (BCG-I1+M; Arm C) via interactive response technology. Randomization was stratified by the
presence of CIS (yes or no) and geographic region (US, Western Europe and Canada, or rest of the world).

Blinding Not applicable as this was an open-label study.
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Clinical data
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Eukaryotic cell lines

n/a | Involved in the study

IZ D ChiIP-seq
|:| Flow cytometry

Palaeontology and archaeology IZ D MRI-based neuroimaging

Animals and other organisms

Dual use research of concern

Policy information about clinical studies

All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration
Study protocol

Data collection

Qutcomes

Plants

NCT04165317
The latest version of the protocol is included in the submission as supplementary information.

Data were collected at various sites in 14 countries (Australia, Belgium, Canada, China, France, Germany, Italy, Japan, Republic of
Korea, Poland, Russian Federation, Spain, UK and US). Sites were all medical/health centers and hospitals. The first patient was
randomized January 20, 2020, and the last patient was randomized November 16, 2021.The data cut off was December 2, 2024.

The primary endpoint was investigator-assessed event-free survival (EFS) for Arm A versus C, defined as time from randomization to
recurrence of high-grade disease, progression of disease, persistence of CIS (for patients with CIS at randomization), or death due to
any cause, whichever occurred first. Key secondary endpoints included investigator-assessed EFS (Arm B versus C) and overall
survival (OS) (Arms A and B vs C). Additional secondary endpoints were investigator-assessed complete response (CR) and duration
of CR for patients with CIS at randomization and who achieved CR. Safety and health-related quality-of-life (QOL) patient-reported
outcomes were also assessed. Cytology and cystoscopy, followed by biopsy and imaging when needed, were performed at screening,
every 12 weeks for 2 years following randomization, and every 24 weeks thereafter until recurrence of high-grade disease,
persistence of CIS, or progression of disease, regardless of initiation of subsequent anti-cancer therapy. In the event of a positive
cystoscopy and/or cytology result, biopsy and imaging (computerized tomography or magnetic resonance imaging) were performed.
QOL was assessed using the European Organization for Research and Treatment of Cancer Core Quality of Life questionnaire (EORTC
QLQ-C30) throughout treatment and during the safety follow-up periods.

Safety assessments involved monitoring and recording adverse events (AEs) and laboratory abnormalities throughout treatment and
up to 90 days after the last dose of trial drug. Potential immune-related (ir)AEs were identified based on a pre-specified list of
preferred terms and additional medical review by the sponsor. AEs were characterized by type and severity according to the National
Cancer Institute Common Terminology Criteria for Adverse Events v5.0.

BICR assessment. BICR provided retrospective central assessment of imaging and biopsies and supported the sensitivity analysis of
EFS and the confirmation of CR assessed by investigator.

PD-L1 expression. Tumor tissue from the most recent TURBT was used for the assessment of PD-L1 expression at baseline. PD-L1
expression (high or low) was reported as detected by a pathologist and assisted by image analysis. PD-L1 expression was defined as
the number of PD-L1 positive cells and/or qualitative assessment of PD-L1 staining on tumor and immune cells in regions of interest
that are defined by tumor cell morphology. PD-L1 status was assessed by the Ventana PD-L1 immunohistochemistry SP263 assay and
used the Ventana OptiView PD-L1 detection kit. High was defined as 225% tumor cell or (immune cells present in the tumor area >1%
and PD-L1-positive immune cells 225%) or (immune cells present in the tumor area equal to 1% and PD-L1-positive immune cells
equal to 100%). Low was defined as <25% tumor cell and (immune cells present in the tumor area >1% and PD-L1-positive immune
cells <25%) or (immune cells present in the tumor area equal to 1% and PD-L1-positive immune cells <100%) or immune cells present
in the tumor area equal to 0).
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