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	Study
	Final status
	Rationale

	Chalasani et al., 2011
	Excluded after eligibility re-audit
	Single-arm radical-cystectomy cohort without an eligible comparative treatment-timing contrast.

	Kayama et al., 2021
	Excluded after eligibility re-audit
	Mixed NMIBC/MIBC population and guideline-adherence comparison rather than the prespecified early-RC versus comparator contrast.

	Parker et al., 2017
	Excluded after eligibility re-audit
	Comparison of cystectomy versus non-invasive management without a reproducible timing definition for early RC.

	Patel et al., 2015
	Excluded after eligibility re-audit
	Simulation/virtual trial; not primary patient-level clinical data under the stated eligibility criteria.

	Yang et al., 2022
	Excluded after eligibility re-audit
	Risk-substratification cohort treated with re-TURBT plus BCG; no direct comparative early-RC group for the review question.


The final systematic review retained 18 primary clinical studies. The five studies above were removed from the included set during the revision-stage eligibility re-audit because they did not meet the stated comparative clinical eligibility criteria.
Supplementary Table S2. Study-level data used in the rebuilt 5-year fixed-time meta-analysis
	Outcome
	Study
	Event
	Early RC events/total
	Comparator events/total
	OR (95% CI)
	RoB
	Estimate type

	OS
	Thalmann et al., 2004
	All-cause death
	13/29
	29/92
	1.77 (0.75–4.15)
	Serious
	Unadjusted fixed-time event data

	OS
	Conroy et al., 2025
	All-cause death
	4/43
	28/106
	0.29 (0.09–0.87)
	Moderate
	Unadjusted fixed-time event data

	OS
	Contieri et al., 2023
	All-cause death
	9/78
	31/157
	0.53 (0.24–1.18)
	Serious
	Unadjusted fixed-time event data

	OS
	Lonati et al., 2022
	All-cause death
	11/32
	21/87
	1.65 (0.68–3.97)
	Critical
	Unadjusted fixed-time event data

	OS
	Tully et al., 2020
	All-cause death
	257/890
	1779/3737
	0.45 (0.38–0.52)
	Serious
	Unadjusted fixed-time event data

	OS
	Wang et al., 2021
	All-cause death
	268/687
	1081/3862
	1.65 (1.39–1.95)
	Critical
	Unadjusted fixed-time event data

	CSS
	Badalato et al., 2012
	Cancer-specific death
	30/113
	44/236
	1.58 (0.93–2.68)
	Serious
	Unadjusted fixed-time event data

	CSS
	Hautmann et al., 2009
	Cancer-specific death
	28/175
	25/99
	0.56 (0.31–1.03)
	Serious
	Unadjusted fixed-time event data

	CSS
	Jäger et al., 2011
	Cancer-specific death
	33/235
	15/43
	0.30 (0.15–0.63)
	Serious
	Unadjusted fixed-time event data

	CSS
	Patard et al., 2001
	Cancer-specific death
	6/14
	7/50
	4.61 (1.22–17.35)
	Low
	Unadjusted fixed-time event data

	CSS
	Spaliviero et al., 2014
	Cancer-specific death
	3/15
	5/21
	0.80 (0.16–4.02)
	Serious
	Unadjusted fixed-time event data

	CSS
	Thalmann et al., 2004
	Cancer-specific death
	9/29
	18/92
	1.85 (0.72–4.74)
	Serious
	Unadjusted fixed-time event data

	CSS
	Conroy et al., 2025
	Cancer-specific death
	2/43
	13/106
	0.35 (0.08–1.62)
	Moderate
	Unadjusted fixed-time event data

	CSS
	Contieri et al., 2023
	Cancer-specific death
	4/78
	8/157
	1.01 (0.29–3.45)
	Serious
	Unadjusted fixed-time event data

	CSS
	Diamant et al., 2022
	Cancer-specific death
	29/87
	31/97
	1.06 (0.57–1.97)
	Serious
	Unadjusted fixed-time event data

	CSS
	Lonati et al., 2022
	Cancer-specific death
	11/32
	11/87
	3.62 (1.38–9.50)
	Critical
	Unadjusted fixed-time event data

	CSS
	Wang et al., 2021
	Cancer-specific death
	199/687
	502/3862
	2.73 (2.26–3.30)
	Critical
	Unadjusted fixed-time event data

	PFS
	Patard et al., 2001
	Disease progression
	6/14
	11/50
	2.66 (0.76–9.30)
	Low
	Unadjusted fixed-time event data

	PFS
	Thalmann et al., 2004
	Disease progression
	9/29
	25/92
	1.21 (0.48–3.00)
	Serious
	Unadjusted fixed-time event data


Event direction: OS = all-cause death; CSS = cancer-specific death; PFS = disease progression. For all analyses, OR <1 favors early RC and OR >1 favors the comparator. Each study contributes once per outcome.
Supplementary Table S3. Primary and sensitivity meta-analysis summary
	Outcome
	Analysis
	Studies
	Unique N
	Random effect (95% CI)
	p
	I²

	OS
	Primary 5-year fixed-time OR
	6
	9800
	OR 0.85 (0.46–1.58)
	0.610
	96.2%

	CSS
	Primary 5-year fixed-time OR
	11
	6358
	OR 1.22 (0.72–2.06)
	0.452
	85.2%

	PFS
	Primary 5-year fixed-time OR
	2
	185
	OR 1.59 (0.76–3.32)
	0.220
	0.1%

	OS
	Exclude critical-risk studies
	4
	5132
	OR 0.59 (0.30–1.17)
	0.130
	71.3%

	CSS
	Exclude critical-risk studies
	9
	1690
	OR 0.95 (0.56–1.60)
	0.840
	67.9%

	PFS
	Exclude critical-risk studies
	2
	185
	OR 1.59 (0.76–3.32)
	0.220
	0.1%

	OS
	Adjusted-HR sensitivity
	3
	—
	HR 0.82 (0.45–1.49)
	0.516
	78.3%


Supplementary Table S4. Adjusted hazard-ratio sensitivity analysis for overall survival
	Study
	Adjusted estimate
	HR
	95% CI
	Notes

	Conroy et al., 2025
	Adjusted HR for all-cause death
	0.46
	0.25–0.85
	Adjusted; RC-first vs non-RC-first (inverted from reported non-RC vs RC HR)

	Tully et al., 2020
	Adjusted HR for all-cause death
	0.78
	0.67–0.91
	Adjusted Cox HR; early RC vs local treatment

	Wang et al., 2021
	Adjusted HR for all-cause death
	1.45
	0.90–2.32
	5-year multivariable adjusted HR; initial RC vs BCG


Supplementary Table S5. Risk of bias
ROBINS-I overall judgments for retained non-randomized studies: 1 low, 1 moderate, 11 serious, and 4 critical. Fifteen of 17 (88%) were serious or critical.
	Non-randomized study
	Overall ROBINS-I

	Patard 2001
	Low

	Ali-El-Dein 2011
	Critical

	Badalato 2012
	Serious

	Contieri 2023
	Serious

	Conroy 2025
	Moderate

	De Berardinis 2011
	Serious

	Diamant 2022
	Serious

	Hautmann 2009
	Serious

	Huguet 2010
	Serious

	Jäger 2011
	Serious

	Lonati 2022
	Critical

	Nishimura 2022
	Critical

	Spaliviero 2014
	Serious

	Suh 2019
	Serious

	Thalmann 2004
	Serious

	Tully 2020
	Serious

	Wang 2021
	Critical


RoB 2 assessment for the BRAVO feasibility randomized trial:
	Domain
	Judgment

	Randomization process
	Low risk

	Deviations from intended interventions
	Some concerns

	Missing outcome data
	Some concerns

	Measurement of outcome
	Low risk

	Selection of reported result
	Low risk

	Overall
	Some concerns


Supplementary Table S6. GRADE certainty assessment
	Outcome
	Evidence base
	Certainty
	Main reasons for downgrading

	Overall survival
	6 fixed-time studies; 3 adjusted-HR studies
	Very low
	Serious risk of bias; very serious inconsistency; serious imprecision; clinical indirectness across treatment contexts.

	Cancer-specific survival / cancer-specific death
	11 studies
	Very low
	Serious risk of bias; very serious inconsistency; serious imprecision; heterogeneous disease/treatment contexts.

	Progression-free survival / progression
	2 studies
	Very low
	Serious risk of bias; serious indirectness; very serious imprecision; only two historical comparative cohorts.


Supplementary Table S7. Database-specific search strategies
	Database
	Search strategy

	PubMed
	("High-Risk Non-Muscle-Invasive Bladder Cancer"[Title/Abstract] OR "High-Risk NMIBC"[Title/Abstract] OR "T1 Bladder Cancer"[Title/Abstract] OR "Carcinoma in situ"[Title/Abstract] OR CIS[Title/Abstract] OR "BCG-Unresponsive Bladder Cancer"[Title/Abstract]) AND ("Early Radical Cystectomy"[Title/Abstract] OR "Radical Cystectomy"[Title/Abstract] OR "Immediate Cystectomy"[Title/Abstract] OR "Early Surgery"[Title/Abstract]) AND (recurrence[Title/Abstract] OR progression[Title/Abstract] OR "overall survival"[Title/Abstract] OR complications[Title/Abstract])

	Scopus
	TITLE-ABS-KEY(("high-risk non-muscle-invasive bladder cancer" OR "high-risk NMIBC" OR "T1 bladder cancer" OR "carcinoma in situ" OR CIS OR "BCG-unresponsive bladder cancer") AND ("early radical cystectomy" OR "radical cystectomy" OR "immediate cystectomy" OR "early surgery") AND (recurrence OR progression OR "overall survival" OR complications))

	Web of Science
	TS=(("high-risk non-muscle-invasive bladder cancer" OR "high-risk NMIBC" OR "T1 bladder cancer" OR "carcinoma in situ" OR CIS OR "BCG-unresponsive bladder cancer") AND ("early radical cystectomy" OR "radical cystectomy" OR "immediate cystectomy" OR "early surgery") AND (recurrence OR progression OR "overall survival" OR complications))

	Cochrane Library
	("high-risk non-muscle-invasive bladder cancer" OR "high-risk NMIBC" OR "T1 bladder cancer" OR "carcinoma in situ" OR CIS OR "BCG-unresponsive bladder cancer"):ti,ab,kw AND ("early radical cystectomy" OR "radical cystectomy" OR "immediate cystectomy" OR "early surgery"):ti,ab,kw AND (recurrence OR progression OR "overall survival" OR complications):ti,ab,kw


Supplementary Table S8. Publication-bias assessment
Formal asymmetry testing was limited to CSS (11 independent studies): Egger intercept -2.23, p=0.066; Begg τ=-0.09, p=0.761. These tests are exploratory because of substantial heterogeneity. Formal asymmetry testing was not performed for OS (6 studies) or PFS (2 studies). Trim-and-fill was not used as a correction in the revised analysis.
Supplementary Table S9. Leave-one-out sensitivity analyses
	Outcome
	Omitted study
	Studies remaining
	Random effect
	95% CI
	I²

	OS
	Thalmann et al., 2004
	5
	OR 0.75
	0.38–1.48
	96.9%

	OS
	Conroy et al., 2025
	5
	OR 0.99
	0.53–1.86
	96.9%

	OS
	Contieri et al., 2023
	5
	OR 0.93
	0.45–1.91
	96.9%

	OS
	Lonati et al., 2022
	5
	OR 0.76
	0.38–1.52
	96.9%

	OS
	Tully et al., 2020
	5
	OR 1.02
	0.52–1.98
	75.5%

	OS
	Wang et al., 2021
	5
	OR 0.71
	0.36–1.40
	78.0%

	CSS
	Badalato et al., 2012
	10
	OR 1.18
	0.66–2.13
	86.6%

	CSS
	Hautmann et al., 2009
	10
	OR 1.34
	0.78–2.33
	82.3%

	CSS
	Jäger et al., 2011
	10
	OR 1.45
	0.91–2.31
	78.4%

	CSS
	Patard et al., 2001
	10
	OR 1.11
	0.65–1.88
	86.4%

	CSS
	Spaliviero et al., 2014
	10
	OR 1.25
	0.72–2.18
	86.5%

	CSS
	Thalmann et al., 2004
	10
	OR 1.17
	0.66–2.08
	86.7%

	CSS
	Conroy et al., 2025
	10
	OR 1.33
	0.78–2.26
	85.7%

	CSS
	Contieri et al., 2023
	10
	OR 1.24
	0.70–2.19
	86.5%

	CSS
	Diamant et al., 2022
	10
	OR 1.24
	0.69–2.23
	85.9%

	CSS
	Lonati et al., 2022
	10
	OR 1.10
	0.65–1.88
	86.4%

	CSS
	Wang et al., 2021
	10
	OR 1.09
	0.63–1.88
	71.8%
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