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INTRACAVITARY BACILLUS CALMETTE-GUERIN IN THE TREATMENT
OF SUPERFICIAL BLADDER TUMORS

A. MORALES * D. EIDINGER avp A, W. BRUCE

From the Depariments of Urology, and Microbinlogy and Immunology, Queen’s Universily, Kingston, Ontaro, Canada

TasLE 1. Effect of BCG on the rate of tumor recurrence

Calendar of Cystoscopic Examinations

Pt.*
Pre-BCG Post-BCG

1 May 74 Aug. 74 Jan. 75 May 75 Aug. 75
Pos. T (2)E Pos, (2) Pos, (1) MNeg.§ Neg.

2 Jan. 73 June 73 et 73 Jan. 74 Mar. 74
Pos. (1) Pos, (1) Pos. (1) Pos. (1) Died

3 Sept. 73 Feb. 74 Sept. T4 Jan. 75 Apr. 75
Pos. (2} Pos. {1} Pos. (2] Neg. Neg.

4 July 74 Sept. 74 Jan. 75 Apr. 75 June 75
Pos. (1) Pos. (1) Pos. (1} MNeg. MNeg.

5 July 74 MNov, 74 Jan. 75 May 756 July 75
Pos. (1) Neg. Pos. (4) Neg, MNeg.

6 Bept. 73 Feb. 74 Aug. T4 June 75 Aug. 75
Pos. (1} Neg. Pos. (3] Neg. Neg.

7 Feb, 73 June 73 Sept. 73 Nov, T4 May 75
Pos. (3) Pos. (2} Pos. (1] MNeg. Neg.

* Two patients with insufficient followup are omitted.
t Cystoscopy positive for tumor recurrence.
+ Numbers in parentheses indicate number of recurrences in each examina-

F16. 2. Granulomatous reaction seen in biopsy of bladder. Arrows ~ tom- _
indicate giant cells. § Cyvstoscopy negative for tumor recurrence.
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A systematic review of intravesical bacillus Calmette-Guérin
plus transurethral resection vs transurethral resection alone
in Ta and T1 bladder cancer

M.D. SHELLEY, H. KYNASTON*, J. COURT, T.]J. WILTT, B. COLES, K. BURGON and M.D. MASON

Table 2 Log hazard ratios and variances for the included trials. A

subgroup meta-analysis was undertaken on group 1 (medium/high- Table 3 The Peto odds ratio for the number of patients with disease
risk patients) and group 2 (possibility of low-risk patients included recurrence at 12 months for the six trials. A subgroup meta-analysis
in the study). The weighted mean In(hr) was for the combined was conducted on the medium/high-risk patients and those with a
meta-analysis possibility of low-risk patients included in the study. A Peto odds

ratio of =1 favours TUR and of <1 favours BCG+TUR
Proportion recurred

at 1 year

Log hazard ratio Study/ BCG+ TUR, Weight,  Peto odds ratio
Trial ({(TUR + BCG)/TUR) Variance TUR TUR + BCG group TUR, n/N n/N % (99% CI)
Medium/high-risk patients Medium /high-risk patients
Hi} _::ifi ::23 42;;]6 2{:;28 [12] 28/98 43/116 42.2 0.68 (0.32-1.44)
[:]4:] 1.740 0.150 31/39 6/43 [13] 3/6 4/6 2.8 0.53(0.03-9.58)
(15] —0.742 0.049 39/43  27/41 [14] 6/43 31/39 18.3  0.07(0.02-0.23)
. . [15] 27/41 39/43 12.8 0.23(0.06-0.91)
Subgroup meta-analysis -

. 0.783 0.022 Subtotal ~ 64/188 117/204 761  0.33(0.19-0.58)
Medium/high risk but unclear if low risk included Medium/high, possibly some low-risk patients
[16] —0.818 0.099 14/33 11/67 [16] 11/67 14/33 14.9 0.25(0.07-0.89)
(171 —1.520 0.323 13/20 4/20 [17] 4/20 13/20 8.9 0.17 (0.03-0.85)
Subgroup meta-analysis Subtotal 15/87 27/53 239 0.22(0.08-0.59)

— 0983 0.076

Total 79/275 144/257 100.0 0.30(0.18-0.49)

Overall meta-analysis: weighted mean In(hr)
—0.827 0.017

BJU Int. 2001 Aug;88(3):209-16.



INTRAVESICAL BACILLUS CALMETTE-GUERIN VERSUS MITOMYCIN C MGSterCIass in
FOR SUPERFICIAL BLADDER CANCER: A FORMAL META-ANALYSIS OF Bladder Cancer 2026
COMPARATIVE STUDIES ON RECURRENCE AND TOXICITY

A. BOHLE,* D. JOCHAM* axp P. R. BOCK*

From the Department of Urology, Medical University of Liibeck, Liibeck, Germany, and IFAG Basel AG, Institute for Medical Research
and Biostatistics, Basel, Switzerland

TABLE 1. Characteristics of studies

BCG
0. , ‘ .
References  Evaluable Maintenance btug:ly* Prledomman;
Pts. (Lormore  Quality*  Risk Group

11 eligible clinical trials

ys.) n=1,421 BCG-treated and 1,328-MMC treated patients
Ayed et al*! 270 Yes B Intermediate .
Debruyne et all® 325 No A Intermediate Recurrence rate BCG-treated = 38.6% vs 46.4% in MMC-treated group
Jauhiainen et al2 91 Yes A High
23 ] . e . g . . . . .
ﬁif;e;‘fjm %ﬁﬁ i‘; i I}Iﬁ?}fm‘edm An overall statistically significant superiority of BCG versus mitomycin C efficacy in
Lundholm ef al® 250 Yes A High reducing tumor recurrence was detected (OR 0.56, 95% CI 0.38 t0 0.84, p=0.005).
Millan-Rodriiguez 464 Yes B Intermediate
et al’ : . C .
Nogeiraetal 210 No A Tntermediate Inthe subgroup treated with BCG maintenance all 6 individual studies showed a
Pagano et al% 114 Yes B Intermediate ignifi Tatq ¢
Vet a1 e N, R significant superiority of BCG over MMC (OR 0.43, 95% C10.35 10 0.53, p<0.001).
Lee et al® 61 No B High

* Adapted from original definition of Cochrane Reviews as A—prospective,
randomized, controlled clinical trials and B—observational cohort studies or

prospective, controlled clinical trials with missing randomization information.
Urology. 2004 Apr;63(4):682-6



INTRAVESICAL BACILLUS CALMETTE-GUERIN VERSUS MITOMYCIN C MasterClass in
FOR SUPERFICIAL BLADDER CANCER: A FORMAL META-ANALYSIS OF Bladder Cancer 2026
COMPARATIVE STUDIES ON RECURRENCE AND TOXICITY

A. BOHLE,* D. JOCHAM* axp P. R. BOCK*

From the Department of Urology, Medical University of Liibeck, Liibeck, Germany, and IFAG Basel AG, Institute for Medical Research
and Biostatistics, Basel, Switzerland

' o _ Mainten.  Citation OR Lower Upper P NTotal BCGn/N MMCniN 0,01 0,1 1 10 100
TABLE 1. Characteristics of studies
no DeBruyne, 1992 1,279 818 2001 280 325 66/158 &0/167 l‘
Xo BCG ne Ifreg?.g 2}296 ggg ggg j];gg %g 214 267102 30/112 &
X . \ : ne ee, , , , : 61 19731 24/30 —T
References  Evaluable Lantenance  Study ) Pr_edm“mﬂ“; no Nogueira, 2000 438 213 900 (022 210 13/98 29/112 —=
Pte (Tormore  Quality”  Risk Group ne Vegt, 1995 1,616 1,061 2462 025 387 137/251 58/136 .
yIs.) ;ixed no (5) 1,084 848 1,385 521 1197 261/640 201/557 i
Ayed et a2 770 Ves B Intermediate andom no (5) | 912 558 1,490 713 1197 261/640 201557
Debruyne et al'® 325 No A Intermediate 7y Aved, 1998 38 23 852 000 270 721189 50181 - )
Jauhiainen et al2 91 Yes A High yes Jauhiainen, 1989 122 033 454 000 91 3/45 17/46 ¢
Poch W N 4 b | 2 b Moo mpEgs | x
12 , . yes unanaim, , , . . |
lammetal 363 Tes A~ Hgh yes Milldn, 2000 395 271 578 000 484 70/218 1341246 ]
Ll}n(}]mlm etﬂal 250 Yes A High ‘ yes: Pagano, 1987 094 012 729 (006 114 1/22 31/92 ’
Millan-Rodriiguez 464 Yes B Intermediate Fixed  yes (6) 430 346 533,000 1552 287781 415/ 771 .
et al9 \Random yes (6) A19 302 582 000 1552 287/781 415/771 - )
Nogueira et al2* 210 No A Intermediate
Pagano et al® 114 Yes B Intermediate Fixed  Combined (11) 642 547 784 000 2749548/1421616/1328 *
Veg-t et gl 387 No A Intermediate Random Combined (11) 561 375 841 005 2749548 /1421616 /1328 *
Lee et al%8 61 No B High Favors BCG  Favors MMC

* Adapted from original definition of Cochrane Reviews as A—prospective,
randomized, controlled clinical trials and B—observational cohort studies or

prospective, controlled clinical trials with missing randomization information.?

Tumor recurrence (all studies by maintenance) with OR as effect size. Mainten., BCG maintenance regimen.

Urology. 2004 Apr;63(4):682-6



CAN INTRAVESICAL BACILLUS CALMETTE-GUERIN REDUCE
RECURRENCE IN PATIENTS WITH SUPERFICIAL BLADDER
CANCER? A META-ANALYSIS OF RANDOMIZED TRIALS

BCG

RUI FA HAN anD JIAN GANG PAN
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25 trials

n= 4767 patients.
Recurrence BCG 40.5% vs. 49.7% non-

e
A 2

Studdy BCG Mo BCG COR (random) 0 [@uﬁd j — %
or sub-category it Tl 5% CI OR 0'61 ’ 95 A) CPUES C?' 080’ P OO 9&11'-;
1987 Jimenez-CruzJF Z4/61 4,493 — 0.2% [0.13, O.863] A
15354 ved M Z5 /66 B4s123 —— o.zg [0.15, Q.53) A
1998Witjes JAa 3E5/90 4ZF2Z — 0.7 [D.42, 1.37] A
1898wWities FESLED 7Zr1leg —f-— 1.22 [0.792, 1l.89) A
1 299Malmstrom E9s1258 4z 1258 —-— 1.77 [L.08, 2.94] A
1999 oyano CabvoJi 43 SLLL E2rs1lz4g — Q.25 [D.14, O.43) A
20004808y B lesel F0FLEE — 1.14 [D.56, Z.30] A
2000l amem DL 1087192 14z 7192 —.— O.45 [0.zZ32, O.70) A
2001 Sekine H 18721 17721 = 1.41 [Q.27, 7.26}] A
2001 Tozawak le /50 S22 — 1.33 [0o.a4, 4_.02) A
2001 %an der Meijden 21/28k LILFETD . O. 54 [0.32, O0.76] A
2002Chepuroy &K Z£5/50 7,30 —_— O.1Y [0.0Z, O.41]) A
2002 aassine E 48 102 64,103 —— .54 [0.31, 0.54] A
2002olodzis) & 127102 Z9/S53 —— 0.1 [0.05, O.40]) A
2002Martinez-Finsiro TALSZEE e 249 —— o.2% [0.s1, 1.31} A
2003Hara Z2Z/34 EEfEe3 —_— Q.27 [0.10, O.74) A
200350rie A ES31 11r-40 ——r— .51 [D.1l&, 1.&5] A
2003aasinen E 85/1458 87/1ES —— o.&e7 [0.4Z, 1._.08] A
2003Librenjak 10720 2390 —— O.42 [0O.l12, O.94) A
2003Shakin O &d AE 4661 —-—— O.78 [0.36, 1.55] A
2003Tong M 3730 8532 —_— .63 [0.15, Z.5861 A
2004Peyrormaure b z4d 57 10717 —_— .81 [0.17, 1.83) A
2004 % umurs 4,19 2s1E 0.22 [0.05, 1.04] A
2005Reijke T 53/81 48780 - 1.47 [0Q.78, Z.78) A
2002Patard JJ ZE/50 27790 e — Z2.3% [1.14, 4.77} D
Total (959% CI1) z2z42 2428 <& 0.6 [0D.46, 0.80]
Total events:, 949 (BCG), 1205 (Mo BCOG)
Test for heterogeneity: Chi?= 10023, df = 24 (P <= 0.00001), [?= 76.1%
Test for overall effect: £ = 3.55 (P = 0.0003%

.01 DA 1 10 100

Urology. 2006 Jun;67(6):1216-23
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[ An Individual Patient Data Meta-Analysis of the Long-Term MGSterCIass in ‘
L IRODE 7 Outcome of Randomised Studies Comparing Intravesical Bladder cdncer 20 26

;.—_"'URQ.‘:J"LOGY Mitomycin C versus Bacillus Calmette-Gueérin for
EE Non-Muscle-Invasive Bladder Cancer

(DS 9 Trials

e Per-Uno Malmstrom®*, Richard J. Sylvester?, David E. Crawford €, Martin Friedrich ¢,

N Susanne Krege®, Erkki Rintala’, Eduardo Solsona$, Savino M. Di Stasi", J. Alfred Witjes ' n= 2820

Follow-up 4.4 yr
43% recurred.

Reference BCG strain/dosage = MMC dosage Treatment duration Prior chemo allowed Comments
Rintala et al [13] Pasteur F 20-40 mg Both: 6 w+ 24 m Yes BCG intermediate dose;
01 patients
Witjes et al [14] RIVM 30 mg MMC:4w+5m No 349 patients
BCG: 1-2 x6w
Witjes et al [15] Tice and RIVM 30 mg MMC:4w+5m MNo 437 patients
BCG: 1-2 <x6w
Lamm et al [11] Tice 20 mg Both: 6 w+12 m Yes 445 patients
Krege et al [10] Connaught 20 mg MMC: 12 bim+ 12 m Yes 215 patients
BCG: Bw+4 m
Malmstrom et al [12] Pasteur D 40 mg Both: 6 w+10m+4 g Yes 250 patients
Ojea et al [17] Connaught 30 mg Both: 6 w + fortnightly = 6 Yes BCG 1/3 and 1/6 dose;
430 patients
Friedrich et al [16] RIVM 20 mg MMC:6w+mto3vyr Yes 495 patients
BCG: 6w
Di Stasi et al [18] Pasteur 40 mg Both: 6 w+ 10 m No Electromotive; MMC

in one arm; BCG
intermediate dose;
CIS only; 108 patients

Eur Urol. 2009 Aug;56(2):247-56.
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" Outcome of Randomised Studies Comparing Intravesical Bladder cancer 202 6

¥ Mitomycin C versus Bacillus Calmette-Guerin for
. Non—-Muscle-Invasive Bladder Cancer

Per-Uno Malmstrom®*, Richard J. Sylvester?, David E. Crawford €, Martin Friedrich ¢, )
Susanne Krege®, Erkki Rintala’, Eduardo Solsona?, Savino M. Di Stasi", J. Alfred Witjes '

Overall, there was no difference in the time to first recurrence (p = 0.09) between BCG and MMC.
With BCG maintenance, a 32% reduction in risk of recurrence on BCG compared to MMC was found (p<0.0001),
Without BCG maintenance, a 28% risk increase (p = 0.006) for BCG compared to MMC.

Time to First Recurrence Time to First Recurrence (©) T'meﬂ?:’ (f :I“ [:e‘:“'“’““
All Patients No BCG Maintenance 100- aintenance
9201h
80+
1 704
0
28 /o 60_ e, o
I'\;ﬂ_HHLl_‘ p=0-006 50_ i EE PR
40 4 "El e s 0 s : 40+
0] 10 I - | 329
20 201 207 p<0.0001
104 Wald test stratified for Study: p=0.0919 104 Wald test stratified for Study: p=0.0056 104 Wald test stratified for Study: p<0.0001
0 T T T T T T T T ] (Years) 0 T T T T T T T T |(years (M| T T T T T T T 1 (}3&[’5)
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16
0 N Number of paticnts at risk : Treatment o N Number of patients at risk : Treatment O N Number of paticnis at risk : Treatment
600 1383 660 316 203 L5 5 19 4 0 — MMC WI0 35 14 M 13 3 3 2 0 —MMC 35 613 285 200 149 10 =% T 7 —— MMC
616 1437 04 470 280 161 76 42 14 2w BOG 309 726 U8 122 47 2 7 3 2 2 = BCG 307 711 156 344 239 140 69 37 12 == BCG

Eur Urol. 2009 Aug;56(2):247-56.
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= . An Individual Patient Data Meta-Analysis of the Long-Term
EUROPEAN

ELd

| Outcome of Randomised Studies Comparing Intravesical ‘
Mitomycin C versus Bacillus Calmette-Gueérin for

Non-Muscle-Invasive Bladder Cancer

Per-Uno Malmstrom®*, Richard J. Sylvester?, David E. Crawford €, Martin Friedrich ¢, )
Susanne Krege®, Erkki Rintala’, Eduardo Solsona?, Savino M. Di Stasi", J. Alfred Witjes '

Time to First Recurrence

Ewvents / Patients Statistics HR & CI* |1-HR|
BCG MMC (O-E) Var. (BCG: MMC) Yo + SD
BCG Maintenance : Mo E
EORTC 87172 831177 5.1 a4z .3 —
F riedrich A1 /163 B2 332 8.6 22 2 L
Krege A2 102 42113 5.8 20.4 T
Dutch 139/289 587148 12.2 a5 1 —mm—
- Subtotal 309/726 245/770 31.7 130 P—— 28% +10
{(42.8 %) (31.8 %) increase

i -
BCG Maintenance :© Yes
D Stasi 24 36
FinnmnBladdear 26 /45
Malmstrom 66125
CUETO 88 /281
SWO S 103 /224

quare=1_15_ df=3: p=0.7&

54f72 -5
35 fM4a86 -11.9
837125 -12.8
57 /149 -122
12685221 -182

18.1
12.8
365.9
30.8
56.6

i

Subtotal 307/711 355/613
(43.2 %) (57.9 %)

Heterogeneity Chi-square=3.71, df=4: p=0.45

-60.2 156.1 2% XT

reduction

e

- Total 616/1437T &00D/1383 -28.5 286.1 2% X6
(42.9 %) (43.4 %) reduction
0.25 0.5 .0 2.0 4.0
Test for heterogeneaity BCG MMC
Chi-square=32.96, df=8: p=0.0000& better better

Test for interaction
Chi-square=28.1, dif=1: p=0.00000

5% Cl everywhere

Treatment effect: p=0.09

Eur Urol. 2009 Aug;56(2):247-56.
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" . Bacillus Calmette-Guérin Is Superior to a Combination of

Patients with Stage T1 Urinary Bladder Cancer. A Prospective,
Randomized, Nordic Study

Milos Duchek®, Robert Johansson?, Staffan Jahnson ¢, Oddvar Mestad ,
Pekka Hellstrom €, Sverker Hellsten’, Per-Uno Malmstrom™

Members of the Urothelial Cancer Group of the Nordic Association of Urology

10 RCT n=250

08 - DFS

62% in Epit+inta2b vs. 73% in BCG (p=0.065)

o 0.6 -
Q At 24 mo:
0.4 - Significant difference in favour of BCG
(p=0.012) regarding recurrence.
—— BCG, noCIS S,
0.2 -~—f= —— Epirubicin/interferon, no CIS == =r=rmimrmimimimimmeme =l . . .
ST Epicbicnterfaron. Cig No diff. in terms of progression.
0.0 1 T T | | 1 T | . . H . .
Months 3 s G 4 48 8 of 94 Superiority of BCG mainly in those with
Atrisk BCG, no CIS 89 62 49 36 21 concomitant CIS.
Epi/IFN no CIS 85 63 48 41 35
BCG, CIS 37 28 23 22 17
Epi/IFN CIS 39 22 14 13 9

Eur Urol. 2010 Jan;57(1):25-31
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- Cochrane Trusted evidence.
= L-b Informed decisions.
1 iDrary Better health. Cochrane Database of Systematic Reviews

Figure 6. Forest plot of comparison: 1 Bacillus Calmette-Guérin (BCG) versus mitomycin C (MMC), outcome: 1.3 Time
to recurrence.

BCGC MMC Hazard Ratio Hazard Ratio Risk of Bias

Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDETFG
Rintala 1991 -0.6931 0.2708 44 45 B.0¥  0.50 [0.20, 0.85] 1891 —_— L 1 111 BN
Lamm 1995 -0.3425 0.1492 191 186 12.1% 0.71[0.53, 0.95] 1895 — @700070
Witjes 1996b 0.4511 0.2208 117 136 D.6% 1.57 [1.02, 2.42] 100§ = @200 76
Whjes 1506a 0.1133 0.2157 134 136 0.7% 1.12 [0.73, 1.71] 100§ T @200 7 &
Krege 1586 0.1964 0.2714 102 113 B.O0X¥  1.22[0.71, 2.07] 1996 I @72008:0
Witjes 19098a 0.1484 0.1647 1509 168 11.5% 1.1& [0.84, 1.60] 1998 —t— Ay I I X
DI Stasl 2003 .50 0.31 G 36 7.0% 0.55 [0.30, 1.02] 2003 — L1111 BA
Qlea 2007b -0.2218 0.2602 139 145 B.3% 0.BD [D.48, 1.33] 2007 —_— 7790087 &
Qlea 2007a -0.6206 0.2593 142 149 B.4% 0.54 [0.32, 0.60] 2007 e — 779008 &
Friedrich 2007 0.0862 0.2187 163 179 9.6% 1.09[0.71, 1.68] 2007 —— 70067 &
Manglarottl 2008 -0.1625 0.281 46 46 7.7%  0.8B5 [0.48, 1.47] 2008 Iy I X
Total (95% CI) 1273 1343 100.0% 0.88 [0.71, 1.09]

Heterogenelty: Taw® = 0.08; Chi = 25.61, df = 10 (P = 0.004); P = 61% 0z 05 1 3 5

Time to recurrence: BCG may reduce the time to recurrence compared to MMC (HR 0.88, 95% CI1 0.71 to 1.09;
participants = 2616, studies= 11, 1273 participants in the BCG arm and 1343 in the MMC arm; low-certainty
evidence). This corresponds to 41 fewer recurrences (104 fewer to 29 more) with BCG at five years.

Investig Clin Urol. 2020 Jul;61(4):349-354
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L]
. Long-Term Efficacy Results of EORTC Genito-Urinary Group MasterCIGSS In
Randomized Phase 3 Study 30911 Comparing Intravesical l d d c 0
Instillations of Epirubicin, Bacillus Calmette-Guérin, and Bacillus B a er ancer 2 26
Calmette-Guérin plus Isoniazid in Patients with Intermediate- and
High-Risk Stage Ta T1 Urothelial Carcinoma of the Bladder

Richard J. Sylvester“*, Maurizio A. Brausi®, Wim J. Kirkels ¢, Wolfgang Hoeltl 9, ) RCT
Fernando Calais Da Silva ¢, Philip H._Powellf, Stephen Prescott g, Ziya Kirkali", Cees van de Beek’,
Thierry Gorlia“, Theo M. de Reijke’

EORTC Genito-Urinary Tract Cancer Group n= 837 323 HR + 497 IR
100 - 100 - Follow-up 9.2 yr
90 4 90 -
80 - 80
704 Recurrence LS Progression
60 - 60 -
S &
50 - p<0.001 50 p=0.55
40 40 -
30 4 30 4
20 4 20 4
0 T T T T T T T 1 (}'C&I‘S} 0 e T T T T T T T 1 {}'ﬂ&l’&)
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
0 N Number of patients at risk : Treatment 0o N Number of patients at risk : Treatment
213 558 325 248 172 133 87 28 0 ——BCG 42 558 436 346 267 212 138 52 2 =——BCG
147 279 126 77 61 43 24 7 | = Epirubicin 24 279 206 154 126 97 65 20 1 = Epirubicin
Cumulative incidence of first recurrence. BCG = bacillus Calmette- Cumulative incidence of progression. BCG = bacillus Calmette-
Guérin. 0 = observed number of events; N = number of patients. Guerin. O = observed number of events; N = number of patients.

Eur Urol. 2010 May;57(5):766-73
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INTRAVESICAL BACILLUS CALMETTE-GUERIN REDUCES THE RISK
OF PROGRESSION IN PATIENTS WITH SUPERFICIAL BLADDER
CANCER: A META-ANALYSIS OF THE PUBLISHED RESULTS OF

RANDOMIZED CLINICAL TRIALS

RICHARD J. SYLVESTER, ADRIAN P. M. van per MEIJDEN anp DONALD L. LAMM#*

Study Publ Year Events / Patients Statislics OR&CI 11-0OR|
No. Pts. (%) Author and Group NoBCG  BCG (OE)  Var : No BCG) % + SD
Randomized 5,456 1997 Cookson (MSKCC) 23/43 23743 0 654 :
Evaluable: 4,863 (89.1) 1991 Pagano (Padova)  11/63  3/70 44 31 e
No BCG 2,205 (45.3) 1987 Badalament (MSKCC) 6/46 6147 01 26 :
Difige type: 2,658 (54.7) 2000 Lamm (SWB507) 102/182 87/182 7.5 241 _._
Papillary 3,967 (81.6) 2001 Palou 2fé 3/65 0.4 1.2 } -
Primary or concomitant Ca in situ 896 (18.4) 19806 Rintala (Finnbl 2) 3790 302 -0 15 —
T category and grade (6 papillary only trials): 1,622 4805 Rintala (Finnbi 2) 4740 228 05 1.3 o
Ta 682 (49.9) 1998 Wities (Dutch) 4/92  5/90 05 22 .
% ggg (50.1) 1995 Lamm (SW8795)  24/186  15/191 -48 88 ———
1 533 (37.5) 1999 Mslrrlslrom (Sw-N) 227125 15/125 =35 79 . | —
G2 779 (54.9) 2001 Nogueira (CUETO} 81127 107247 -1.9 39 - :
G3 108 (7.8) 1881 Rintala (Finnbl 1) 2/58 3151 0.7 12 !
Gx 202 1985 Vegt (Dutch) B8/148 15/289 02 48 ;
Treatment comparison: 1958 Wities (EORTC/Dul) 127173 211171 46 75 ; o
BCG vs. transurethral resection only®6 219 (4.5) 2001 de Reijke (EORTC) 18/84  10/84 4 58 P —
BCG maintenance vs. no n}&unten.ancef—g 603 {12.4}' 2001 vd Meijden (ECRTC) 19/279  24/558 47 94 - i -
BCG + mitomycin C vs. mitomyecin C10-12 432 (8.9 1982 Brosman (UCLA) 0122 0127 0 0 H
BCG vs. mitomycin C13-18 1,891 (38.9) 1900 ) . H
BCG vs. epirubicin2o. 22 1,005 (20.7) Martine2-Pineiro  4/106 1767 09 12
BCG vs. transurethral resection only or 161 (3.3) 1899 Wities (Eur Bropin) 225 128 €06 07 H
epirubicin1® 1997 Jimenez-Cruz Tig 6161 0.5 29 '_.
BCG vs. thiotepaZ2? 49 (1.0) 1984 Kalbe 2135 0iz2 1 05 H
BCG vs. doxorubicin or thiotepaZ! 176 (3.6) 1991 Kalbe 2017 ol -1 05 i
BCG vs. interferon a25.26 189 (3.9) 1993 Melekos (Patras) ~ 7/89 2162 15 2 ——
BCG vs. bropirimine?+ 53 (1.1) 1988 Ibrahiem (Egypt)  12/30 5117 A1 28 i
BCG vs. keyhole limpet hemoevaninZ? 38 (0.8) ) ’ -
BCG vs. transurethral resection only or 47 (1.0} H
maltose tetrapalmitate2® H
BCG maintenance: . Total 3042205 260/2658 -31.9 1008 ..*...' 7% 19
No maintenance5.12. 17, 18 593 (22.3) (138%) (9.8%) ' reduction
Maintenancet-11. 12-16. 19-28 2,065 (77.7T) . ! , .
BCG strain: 00 0s 0 1.5 20
Ticel2 13,17, 22-24 1,034 (38.9) Test for heterogeneity BCG Mo BCG
Connaught®. 9.15.20.26.27 641 (24.1) Chi-square=19.39, di=22 p=0.6 better better
Pastourt-7.10, 11,14, 16, 19,21, 25 603 (22.7) Treatment effect: p=0 001
RIVM17.18 320 (12.0)
A Frappiers. 28 60 (2.3)

J Urol. 2002 Nov;168(5):1964-70.
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OF PROGRESSION IN PATIENTS WITH SUPERFICIAL BLADDER
CANCER: A META-ANALYSIS OF THE PUBLISHED RESULTS OF Bladder Cancer 2026
RANDOMIZED CLINICAL TRIALS

RICHARD J. SYLVESTER, ADRIAN P. M. van per MEIJDEN anp DONALD L. LAMM#*

Disease Evenls /Patients  Stalsis OR&C [1-OR) BCG Events /Patients ~~ Staisics OR&C) [1-OR

Type NoBCG BCG  (0) Vo (BCG : NeBCO) %450 Maintenance NoBCG BCG (0) Va (B  :  NoBCO) %80
I

oS M9 B2 49 113 Maintenance 1471450 1001761 97 53

Papillary £ CIS 177768 148/752 A3 495 Rendomized Maint 1029 %P4 71 279

I
I
:
Total 04/2205 26012658 29 1002 2% 49 l Total 304/ 2205 260/2658 319 1008 + 7% 19
(138% (98%) reduction (138%) (98%) i reduction
L L i i | .‘ e
' 00 05 10 15 20 0 05 10 15 2
Test for heterogenetty BCG No BCG Test for heterogenety BCG No BCG
Chi-square=0.45, di=2. p=0.8 befter better Chi-square=9.6, df=2. p=0008 better better
Treatment efflect p=0.001 Treatment effect: p=0.001

J Urol. 2002 Nov;168(5):1964-70.



An Individual Patient Data Meta-Analysis of the Long-Term

: Outcome of Randomised Studies Comparing Intravesical

LIER

; _':URC')'LO:GY Mitomycin C versus Bacillus Calmette-Gueérin for
J88 88 Non-Muscle-Invasive Bladder Cancer

Per-Uno Malmstrom®*, Richard J. Sylvester?, David E. Crawford €, Martin Friedrich ¢, )
Susanne Krege®, Erkki Rintala’, Eduardo Solsona?, Savino M. Di Stasi", J. Alfred Witjes '
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®

Reference BCG strain/dosage = MMC dosage Treatment duration Prior chemo allowed Comments
Rintala et al [13] Pasteur F 20-40 mg Both: 6 w+ 24 m Yes BCG intermediate dose;
01 patients
Witjes et al [14] RIVM 30 mg MMC:4w+5m Mo 349 patients
BCG: 1-2 <6 w
Witjes et al [15] Tice and RIVM 30 mg MMC:4w+5m Mo 437 patients
BCG: 1-2 x6w
Lamm et al [11] Tice 20 mg Both: 6 w+12 m Yes 445 patients
Krege et al [10] Connaught 20 mg MMC: 12 bim+ 12 m Yes 215 patients
BCG: 6w+4m
Malmstrom et al [12] Pasteur D 40 mg Both: 6w+10m+4 q Yes 250 patients
Ojea et al [17] Connaught 30 mg Both: 6 w + fortnightly = 6 Yes BCG 1/3 and 1/6 dose;
430 patients
Friedrich et al [16] RIVM 20 mg MMC:6w+mto3yr Yes 495 patients
BCG: 6w
Di Stasi et al [18] Pasteur 40 mg Both: 6 w+ 10 m MNo Electromotive; MMC

in one arm; BCG
intermediate dose:
CIS only; 108 patients

BCG = bacillus Calmette-Guérin; bim = bimonthly: CIS = carcinoma in situ; m = monthly: MMC = mitomycin C; q= quarterly; w = weekly.

Eur Urol. 2009 Aug;56(2):247-56.
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Mitomycin C versus Bacillus Calmette-Gueérin for
Non-Muscle-Invasive Bladder Cancer

Per-Uno Malmstrom®*, Richard J. Sylvester?, David E. Crawford €, Martin Friedrich ¢, )
Susanne Krege®, Erkki Rintala’, Eduardo Solsona?, Savino M. Di Stasi", J. Alfred Witjes '
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cOchra he Trusted evidence.
= L-b Informed decisions.
1 IDrary Better health. Cochrane Database of Systematic Reviews

Figure 8. Forest plot of comparison: 1 Bacillus Calmette-Guérin (BCG) versus mitomycin C (MMC), outcome: 1.4 Time
to progression.

BCG MMC Hazard Ratio Hazard Ratio Risk of Bias

Study or Subgroup log|Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG
DI Stasl 2003 047 089 36 36 25% 0.63[0.11,3.58] ¢ [ITIT Y
Lamm 1995 .1744 0.2408 101 186 33.7%  0.84 [0.52, 1.35] —a— 200020
Malmstrém 1999 -0.3011 0.2652 125 125 27.8% 0.74 [0.44, 1.24] —a—— 180666
Ojea 2007a (1) 0.0202 0.4459 142 149 OBX 1.02[0.43, 2.45] 71700866
Olea 2007b 0.1686 0.4475 139 149 ORX  1.18 [0.49, 2.85] . 7700616
Witjes 1998a 0.5822 0.3452 171 173 16.4% 1.79[0.91, 3.52] +—— 77008676
Total (95% CI) 804 818 100.0%  0.96 [0.73, 1.26] ?

Heterogenehy: Taw® = 0.00; ChF = 5.00, df = 5 (P = 0.42); F = 0X IJ:.Z 055 i 2 5

Testforoveralleffect Z=0.20 (P = (.77} Favours BCG Favours MMC

Time to progression: BCG may make little or no diference on time to progression compared to MMC (HR 0.96, 95% ClI
0.73 to 1.26; participants = 1622, studies = 6; 804 participants in the BCG arm and 818 in the MMC arm; low-certainty
evidence). This corresponds to four fewer progressions (29 fewer to 27 more) with BCG at five years.

Investig Clin Urol. 2020 Jul;61(4):349-354
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A systematic review of intravesical bacillus Calmette-Guérin
plus transurethral resection vs transurethral resection alone

in Ta and T1 bladder cancer
M.D. SHELLEY, H. KYNASTON*, J. COURT, T.]J. WILTT, B. COLES, K. BURGON and M.D. MASON

Table 4 The BCG strain, dose and schedule of administration for the six trials, and the reported toxicities induced by intravesical BCG

Trial [12] [13] [14] [15] [16] [17]
BCG strain P(C) P P P{ATF) P Tokyo
Weekly dose, mg 120 120 75 120 150 S0
c.fu. x 10% NER MNER 45 MNE (3] MNERE
Duration of instillation (h) 1 2 2 2 2 2
Schedule, = 6, = F = ¥ = 6 = 8 = 6

= weekly = 2 for &
plus monthly = 4 = 20
Subcutaneous/percutaneouns, Mg 0.5 5 no c.fu. 5x 107 no no
Toxicity (mean %)

Cwystitis 34 a3 27 88 s54 6 (67)
Haemataria 6 34 3 58 21 14 (23)
Fever 15 28 16 44 27 14 (25)
Frequency — a0 — 51 — —(71)
Flu-like — 7 — 28 10 —(15)
MNausea — 11 — 3 7 —(8)
Malaise — 10 — 26 7 —(14)
Prostatitis 5 1 2 2 1 —1(3)
Epididymitis 10 1 2 — — —(6)
Allergic 3 — — 19 — — (10
BCG-induced cystectomy 1 — — — — —(=1)
‘BCG-itis’ — 8] 0 )] — —
Deaths 8] 8] 0 )] ] 0
Contracted bladder — 0 1 0 — 10

*If no tumour was found after the weekly dose., then BCG was given monthly = 12 followed by 3-monthly > 3, if tumour was present an additional
6 weeks of BCG was given. P, Pasteur; (C), Connaught; AF, Armmand Frappier; NE, not reported.

BJU Int. 2001 Aug;88(3):209-16.
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Management options for local side effects (modified from IBCG)

Management options for systemic side effects

Symptoms of cystitis

Phenazopyridine, mirabegrone or NSAIDs.

General malaise, fever

Generally resolve within 48 hours, with or without antipyretics.

If symptoms improve within a few days: continue instillations.

If symptoms persist or worsen:
a. Postpone the instillation
b. Perform a urine culture
¢. Start empirical antibiotic treatment.

Arthralgia and/or
reactive arthritis

Rare complication and considered autoimmune reaction.

Arthralgia: treatment with NSAIDs.

Reactive arthritis: NSAIDs.

If no/partial response, proceed to corticosteroids, high-dose quinolones or anti-TB
drugs.

If symptoms persist even with antibiotic treatment:
a. With positive culture: adjust antibiotic treatment according to sensitivity.
b. With negative culture: quinolones* and potentially analgesic anti-

inflammatory instillations once daily for five days (repeat cycle if necessary).

**f symptoms persist: anti-TB drugs + corticosteroids.

Persistent high-grade
fever

Permanent discontinuation of BCG instillations.

Immediate evaluation: urine culture, blood tests, chest X-ray.

If haematuria persists, perform cystoscopy to evaluate presence of bladder tumour.

Haematuria

Perform urine culture to exclude haemorrhagic cystitis if other symptoms present.

If haematuria persists, perform cystoscopy to evaluate presence of bladder tumour.

Symptomatic
granulomatous
prostatitis

Perform urine culture.

Quinolones.

If quinolones are not effective: isoniazid (300 mg/day) and rifampicin (600 mg/day)
for three months.

Cessation of intravesical therapy.

(>385°Cfor>48h) Prompt treatment with more than two antimicrobial agents while diagnostic
evaluation is conducted.
Consultation with an infectious disease specialist.

BCG sepsis Prevention: initiate BCG at least two weeks post-TURBT (if no signs and symptoms

of haematuria).

Cessation of BCG.

For severe infection:
High-dose quinolones or isoniazid, rifampicin, and ethambutol 1.2 g daily for six
months.
Early, high-dose corticosteroids as long as symptoms persist.
Consider an empirical non-specific antibiotic to cover Gram-negative bacteria
and/or Enterococcus.

Epididymo-orchitis
[391]

Perform urine culture and administer quinolones.

Cessation of infravesical therapy.

Orchidectomy if abscess or no response to treatment.

Allergic reactions

Antihistamines and anti-inflammatory agents.

Consider high-dose quinolones or isoniazid and rifampicin for persistent symptoms.

Delay therapy until reactions resolve in case of mild (local) reaction. Discontinue
BCG in case of moderate- or severe systemic reaction.
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Identification of studies via databases and other methods

Records (n = 2585) identified
frorm:
PubMed (n = 383)
Web of Science (n = 433)
Seopus (n = 560)
Embase (n = 934)
Cochrane library (n = 265)

'

Records removed before
SCreening:
Duplicate records reamoved
(n=1543)

Scraening

Absfracts screenad
(n=1042)

Records excluded (n = 932):

« Studies not including HR BOG-
naive patienis (n = 925)
= Mon-English abstract (n = 7)

Records sought for retrieval
(n=110)

Records not retrieved
(n=8)

Records assessed for eligibility

(n=103)
:

Included

Studies reporting results (n =18)

Records excluded (n = B5):

« Studies reporting only dasigns of
currently recruiting RCTs (n = 11)
= Mo data extractable on BCG nalve

HR-NMIBG {n = 23)
» BCG-exposed patients (n = 7)
= Studies before 2000 (n= &)
= Abatract older than 3 years (n = 8)
= Retrozpective design after full-text
assessment (n = 5)
= Wrong design/population (n = 23)
» Mon-English article (n= 3)

% EUROPEAN
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Oncological Outcomes in Bacillus Calmette-Guérin-naive High-risk
Non-muscle-invasive Bladder Cancer Patients: A Systematic Review
on Current Treatment Strategies and Future Perspectives

Mattia Longoni ™', Pietro Scilipoti “"', Francesco Soria‘, Benjamin Pradere“, Wojciech Krajewski°,
David D’Andrea’, Andrea Mari®, Francesco Del Giudice", Renate Pichler’, José Daniel Subiela’,
Luca Afferi®, Simone Albisinni', Andrea Gallioli™, Laura S. Mertens", Ekaterina Laukhtina’,
Keiichiro Mori®, Piotr Radziszewski®, Aleksander Slusarczyk”, Shahrokh F. Shariat”%"",

Andrea Necchi“”, Evanguelos Xylinas", Paolo Gontero “, Morgan Rouprét”, Francesco Montorsi®”,
Alberto Briganti“’, Marco Moschini“”", on behalf of the European Association of Urology—Young

Academic Urologists (EAU-YAU), Urothelial Carcinoma Working Group
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Eur Urol Oncol. 2025 Oct;8(5):1375-1392.
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1-yr RFS 2-yr RFS 5-yr RFS
Lamm et al , 2000 (SWOG-8507) (1) BCG (i + m) ]
Lamm et al , 2000 (SWOG-8507) (C) BCG (i) ] ]
Flanigan et al , 2001 BCG(i+m) O O
Di Stasi et al , 2006 (C) BCG (i) [] ] []
Di Stasi et al , 2006 (1) BCG + EMDA MMC = L] ]
Decobert et al , 2008 BCG (i + m) ] ]
Duchek et al , 2009 (C) BCG (i + m) ] ]
Duchek et al , 2009 Epi + IFN-a2p ] ]
Koga et al , 2010 (1) BCG (i + m) o o
Koga et al , 2010 (C) BCG (i) o a
Martinez-Pifieiro et al , 2015 (1) BCG (i + m)
Martinez-Pineiro et al , 2015 (C) BCG (i) Iﬁ
Gan et al., 2016 BCG + EMDA MMC [] []
Mohamed et al., 2020 (1) BCG (i + m) o o
Mohamed et al., 2020 (C) BCG (i) o a
Grimm et al. 2020 (C) BCG (i + m) ] ]
Grimm et al. 2020 (1) BCG (i + m) % El
Plata et al , 2021 (HIVEC-E) HIVEC MMC ]
Guerrero-Ramos et al , 2022 (HIVEC-HR) (C) BCG (i + m) o O
Guerrero-Ramos et al , 2022 (HIVEC-HR) HIVEC MMC [m} ]
Shakhssalim et al , 2023 (1) BCG (i+m) O O
Shakhssalim et al , 2023 (C) BCG (i) O
Zaza et al , 2024 (C) BCG (i + m) O
Zazaetal , 2024 MMC ] O
Wang et al , 2024 BCG + Epi + Cis + tislelizumab o
Patel et al , 2024 Gem/Doce B =
Guerrero-Ramos et al , 2024 (BladderGATE) BCG + atezolizumab (]
©« ® © B W w W * % B & W ® w % 2 4 B ® W @ W W
(% (%) (%)

Studies included 1-yr RFS 2-yr RFS 5-yr RFS

12  BCG-treated 1418 66-96% 63-96% 39-66%

9 No BCG-treated 657 51-99% 48-88% 47-55%

Eur Urol Oncol. 2025 Oct;8(5):1375-1392.
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1-yr PFS 2-yr PFS S-yr PFS
Lamm et al , 2000 (SWOG-8507) (1) BCG (i + m)
Lamm et al , 2000 (SWOG-8507) (C) BCG (i)
Flanigan et al , 2001 BCG (i + m)
Di Stasi et al , 2006 (C) BCG (i) O O
Di Stasi et al , 2006 (1) BCG + EMDA MMC D D
Decobert et al , 2008 BCG (i +m)
Duchek et al , 2009 (C) BCG (i + m)
Duchek et al , 2009 Epi + IFN-a2pB H q
Koga et al , 2010 (1) BCG (i + m)
Koga et al , 2010 (C) BCG (i)
Martinez-Pifieiro et al , 2015 (1) BCG (i + m) |El
Martinez-Pifieiro et al , 2015 (C) BCG (i)
Gan et al , 2016 BCG + EMDA MMC
Mohamed et al , 2020 (1) BCG (i+m) ]
Mohamed et al , 2020 (C) BCG (i) o
Grimm etal 2020 (C) BCG (i + m)
Grimm et al 2020 (1) BCG (i+ m)
Plata et al , 2021 (HIVEC-E) HIVEC MMC ‘! . .
Guerrero-Ramos et al , 2022 (HIVEC-HR) (C) BCG (i + m) o
Guerrero-Ramos et al , 2022 (HIVEC-HR) HIVEC MMC B =
Shakhssalim et al , 2023 (I) BCG (i + m) O O
Shakhssalim et al , 2023 (C) BCG (i) &
Zaza et al , 2024 (C) BCG (i + m) O 0
Zazaetal , 2024 MMC =
Wang et al , 2024 BCG + Epi + Cis + tislelizumab
Patel et al , 2024 Gem/Doce
Guerrero-Ramos et al , 2024 (BladderGATE) BCG + atezolizumab . ‘ ‘ . . . . : 1 . ' . r . . 1 . . 1 ‘
an 50 |':.-::| 0 00 0 &0 Iq;.;:l 70 B0 80 100 30 40 ] It.i::l 10 8o = 100
Studies included 1-yr PFS 2-yr PFS 5-yr PFS
12  BCG-treated 1418 81-98% 70-96% 70-84%
9 No BCG-treated 657 90-100% 88-96% 84-93%

Eur Urol Oncol. 2025 Oct;8(5):1375-1392.
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HCT 03945162
Photodynamic
therapy
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Grade 23 TrAE: 6% vs 29%

N Shore et al., Nat Med 2025

Grade 23 TrAE: 4% vs 21%

M De Santis et al., Lancet Oncl 2025
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Grade 23 TrAE: 9% vs 23%

M Roupret et al., Annals Oncl 2025
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EAU risk group: High

Offer intravesical full-dose BCG instillations for one to three years but discuss immediate | Strong
radical cystectomy (RC).
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