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Summary. The Japanese Urological Cancer Research 
Group has conducted three randomized clinical studies on 
intravesical chemoprophylaxis of  superficial bladder can- 
cers. This paper presents a comparative analysis of  the first 
and second of  these. The protocol used in the first study 
was a so-called short-term schedule in which drugs (for 
group A, A D M  3 0 m g / 3 0 m l ;  group B, A D M  20rag /  
40 ml; group C, MMC 20 mg/40  ml; and group D, con- 
trol) were administered twice a week for 4 weeks after 
transurethral resection (TUR), and in the second study a 
long-term schedule was used, in which drugs (for group E, 
A D M  30 mg/30  ml; group F, A D M  20 rag/40 ml; group 
G, MMC 20 mg/40  ml; and group H, control) were ad- 
ministered twice a week for 1 week, every 2 weeks for 7 
weeks, monthly for 8 months, and finally once every 3 
months for 1 year. In the first study 575 patients were eval- 
uated and followed up for 5 years. The second study start- 
ed 28 months later, and 607 patients were evaluated. A 
generally good prophylactic effect was obtained in the sec- 
ond study when the patients' backgrounds were adjusted 
in combination with the history and number of  the tumors. 
The second study did not reveal any promoting or inhibi- 
tory effect on the progression of  the recurrent tumors. 
There were no significant side effects in either study. The 
indications and the schedule for prophylactic intravesical 
chemotherapy should be more carefully studied. 

Introduction 

Intravesical chemoprophylaxis is considered to be an im- 
portant  tool in the prevention of  recurrence of  superficial 
bladder tumors. However, because of  the empirical man- 
ner in which this treatment has been developed, there are 
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many aspects that still need to be studied. The time sche- 
dule, including the interval and duration of  the prophylac- 
tic treatment, is one of  the most important problems 
[1, 141. 

This paper presents a comparative analysis of  the re- 
sults of  the first and second studies of  the Japanese Uro- 
logical Cancer Research Group with reference to the inter- 
val and duration of  the prophylactic treatment. In these 
studies, adriamycin (ADM) and mitomycin C (MMC) 
were used because they have been found by many investi- 
gators to produce significant prophylactic effects with tol- 
erable local toxicity [4, 5, 10, 11]. 

Materials and methods 

The Japanese Urological Cancer Research Group (Table 
1) has implemented collaborative studies on prophylactic 
intravesical chemotherapy for the treatment of  superficial 
bladder tumors. The first study [11] was initiated in April 
1980 and, as shown in Table 2, a short-term regimen en- 
tailing instillation therapy was followed for a postopera- 
tive period of  4 weeks (two instillations per week). The sec- 
ond study was conducted exclusively in patients with pri- 
mary occurrence and was started in July 1982; as shown in 
Table 2, a long-term regimen was followed over a 2-year 
period (once a week for the first 2 weeks; once every other 
week for 14 weeks; once a month for 8 months;  and once 
every 3 months for 1 year, giving a total of  21 instillations). 
The drugs and doses administered were 30 mg A D M  in 
30ml  saline, 2 0 m g  A D M  in 40 ml saline, and 20 mg 
MMC in 40 ml saline; these were administered respective- 
ly, to groups A, B, and C in the first study and to groups 
E, F, and G in the second study. The control groups, i. e., 
group D in the first study and group H in the second 
study, did not receive any drugs. Within 1 week after sur- 
gery, patients giving informed consent were each allocated 
to a group by the envelope method, and the treatment was 
started. 
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Table 1. The Japanese Urological Cancer Research Group 
(Chairman: Tadao Niijima, MD) 

Hokkaido University 
Asahikawa Medical College 
lwate Medical University 
Iwate Prefectural Central Hospital 
Tohoku University 
Sendai Municipal Hospital 
Fukushima Medical College 
Fukushima Rosai Hospital 
Akita University 
Niigata Cancer Center 
Niigata University 
Saitama Medical School 
Mito Kyodo Hospital 
Mito Red Cross Hospital 
University of Tsukuba 
Chiba University 
Chiba Cancer Center 
Juntendo University 
Tokyo Medical and Dental University 
Nippon Medical School 
Jikei University School of Medicine 
University of Tokyo 
Tokyo Medical College 
Cancer Research Hospital 
Showa University, Fujigaoka Hospital 
Yokohama City University 
Toho University, Ohmori Hospital 
Kanagawa Cancer Center 
Kawakita Sogo Hospital 
Hamamatsu University School of Medicine 
National Nagoya Hospital 
Nagoya City University 
Nagoya University 
Japanese Red Cross Nagoya First Hospital 
Japanese Red Cross Nagoya Second Hospital 
Shakai Hoken Chukyo Hospital 
Aichi Medical University 
Gifu University 
Kyoto Prefectural University of Medicine 
Nara Medical University 
Wakayama Medical College 
Osaka City University 
Osaka University 
Center for Adult Diseases, Osaka 
Osaka Medical College 
Kansai Denryoku Hospital 
Kanazawa University 
Kobe University 
Kobe City General Hospital 
Okayama University 
Kawasaki Medical School 
Tottori University 
Hiroshima University 
Yamaguchi University 
Kochi Medical School 
University of Tokushima 
Shikoku Cancer Center 
Matsuyama Red Cross Hospital 
Kyushu University 
Kurume University 
Kumamoto University 
Nagasaki University 
Medical College of Oita 
Kagoshima University 

(T. Koyanagi, MD) 
(S. Yachiku, MD) 
(T. Ohori, MD) 
(I. Yoshida, MD) 
(S. Orikasa, MD) 
(Y. Imai, MD) 
(Y. Shiraiwa, MD) 
(R. Chiba, MD) 
(S. Tsuchida, MD) 
(Y. Sakata, MD) 
(S. Sato, MD) 
(K. Okada, MD) 
(Y. Koizumi, MD) 
(R. Suzuki, MD) 
(K. Koiso, MD) 
(J. Shimazaki, MD) 
(T. Nagyama, MD) 
(R. Kitagawa, MD) 
(H. Ohshima, MD) 
(S. Akimoto, MD) 
(T. Machida, MD) 
(T. Niijima, MD) a 
(M. Miki, MD) 
(T. Kawai, MD) 
(Y. Kai, MD) 
(M. Hosaka, MD) 
(K. Ando, MD) 
(I. Kondo, MD) 
(K. Tannowa, MD) 
(Y. Aso, MD) 
(K. Yoshida, MD) 
(K. Ohtaguro, MD) 
(H. Mitsuya, MD) 
(T. Murase, MD) 
(K. Obata, MD) 
(S. Ohshima, MD) 
(A. Segawa, MD) 
(T. Nishiura, MD) 
(H. Watanabe, MD) 
(E. Okajima, MD) 
(T. Ohkawa, MD) 
(M. Maekawa, MD) 
(T. Sonoda, MD) 
(T. Kotake, MD) 
(S. Miyazaki, MD) 
(H. Katamura, MD) 
(H. Hisazumi, MD) 
(S. Kamidono, MD) 
(M. Matsuo, MD) 
(H. Ohmori, MD) 
(H. Tanaka, MD) 
(H. Goto, MD) 
(H. Nihira, MD) 
(J. Sakatoku, MD) 
(Y. Fujita, MD) 
(K. Kurokawa, MD) 
(T. Uyama, MD) 
(T. Shiraishi, MD) 
(J. Kumazawa, MD) 
(K. Eto, MD) 
(K. Ikegami, MD) 
(Y. Saito, MD) 
(J. Ogata, MD) 
(Y. Ohi, MD) 

" at present, Y. Asu, MD 

Table 2. Regimens followed in the first and second studies 

First study (Short-term regimen) 

Group A Adriamycin 30 mg/30 ml saline 
B Adriamycin 20 mg/40 ml saline 
C Mitomycin C 20 mg/40 ml saline 
D Control 

Twice weekly for 4 weeks, 
i.e., 8 doses in all 

Second study (Long-term regimen) 

Group E Adriamycin 30 mg/30 ml saline 
F Adriamycin 20 mg/40 ml saline 
G Mitomycin C 20 mg/40 ml saline 
H Control 

Once weekly for 2 weeks, then 
Once every 2 weeks for 14 weeks, then 
Once monthly for 8 months, then 
Once every 3 months for 1 year, 
i.e., 21 doses in all, over 2 years 

The criteria for eligibility were (1) histologically con- 
firmed superficial bladder tumor (T a or T1) and (2) absence 
of tumor after TUC or TUR. The first study included sub- 
jects with primary tumors and patients with recurrences, 
while the second study was restricted exclusively to pa- 
tients with primary tumors. 

The following exclusion criteria were applied in both 
studies: (1) other therapies, such as chemotherapy, immun- 
otherapy and/or  radiotherapy, within 4 weeks before in- 
itiation of the study; (2) severe cardiovascular, renal, he- 
patic or hematopoietic disturbances; and (3) simultaneous 
presence of another active cancer. 

For evaluation of the test treatment, cystoscopy and 
urinary cytology studies were repeated at 12-week inter- 
vals during the observation period. A diagnosis of recur- 
rence was established by pathological examination of bi- 
opsy specimens. The results were evaluated according to 
the disease-free survival rates. The disease-free interval 
was defined as the time interval between the operation and 
the date of the first positive pathological findings. Statisti- 
cal analyses were performed by the X2-test and the gene- 
ralized Wilcoxon test. 

A preliminary report of the first study, based on the re- 
suits of follow-up for 18 months, has been published else- 
where [11]. This paper includes the final results of the first 
study after 5 years of follow-up. 

During the latter half of the second study, the stages 
and grades of recurrent tumors were assessed and com- 
pared with their pretreatment status. The second study is 
still in progress, and 226 cases (37%) have so far been ob- 
served for 3.5 years. 

Results 

In the first study, 707 patients were enrolled and 575 were 
evaluated, 389 with primary occurrences and 186 with re- 
currences. In the second study, 665 patients, all with pri- 
mary tumors, were enrolled, and 607 were considered suit- 
able for evaluation. Absolutely no intergroup differences 
were found in either of these studies in number of cases, 
histological grade, degree of infiltration, size, number, 
configuration or location of tumors, or treatment method. 



Therefore,  the patient groups in these studies are consid- 
ered to have been extremely well matched. 

The number of  cases, average age, size of  the largest tu- 
mor  and number  of  tumors in each treatment group are 
summarized in Table 3. The curves for the non-recurrence 
rates of  all groups in the first study are compared in Fig. 1, 
which makes it clear that tumor recurrence was significant- 
ly inhibited in groups B and C in comparison with group 
D (control). 

The patients in the first study were divided into those 
with primary occurrence and those with recurrence, and 
the results were compared  with the results of  the second 
study. 

Figure 2 shows the curve for the non-recurrence rate in 
patients with primary occurrence in the first study. Tumor 
recurrence was significantly inhibited in groups B and C. 
Compared  with 70% in the control group, the non-recur- 
rence rate during the 1st year was 73.1% in group A, 76.6% 
in group B, and 84.0% in group c. The non-recurrence rate 
during the 2nd year was 58,5% in group A, 64.2% in group 
B, and 64.3% in group C, as against 48.5% in the control 
group. The curve showing the results of  the second study, 
with its long-term regimen, is shown in Fig. 3. Significant 
inhibition of  recurrence was observed in all the drug-treat- 
ed groups compared with the control group. The non-re- 
currence rate during the first year was 74.8% in group E, 
75.0% in group F, and 76.3% in group G, compared with 
66.7% in the control group. During the 2nd year, in com- 
parison with 51.8% in the control group, the non-recur- 
rence rate was 62.3% in group E, 59.1% in group F, and 
62.3% in group G. 

For correct assessment of  the risk factors [9] relating to 
the recurrence of  bladder tumors, factors relating to the 
therapeutic modalit ies administered during the assessment 
must obviously be carefully considered. Thus, the risk fac- 
tors for tumor recurrence were first examined in the un-  
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Disease Free Survival Rate: 1st Study 
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Fig. 1. Total disease-free survival rate in first study 

Disease Free Survival Rate: 1st Study 
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Fig. 2. Disease-flee survival rate in first study among patients 
treated for primary tumor disease 

Table 3. Patient characteristics in the first and second studies 

First study 

Regimen 
A B C D 

Total Second study Total 

Regimen 
E F G H 

No. registered 192 176 185 154 
No. evaluated 149 148 139 139 
Average age (years) 62.3 62.9 62.9 62.9 

Sex 
Male 123 112 104 103 
Female 26 36 36 35 

History 
Primary 105 102 92 90 
Recurrent 44 46 47 49 

Size of largest tumor 
< 1 cm 60 55 61 64 

1 - 3 cm 64 78 54 67 
3 -5  cm 22 11 17 7 

>/5 cm 1 2 2 1 
Other 2 2 5 0 

No. of tumors 
1 96 94 67 84 
2 - 4  39 38 55 42 

>~5 12 16 16 13 
Other 2 0 1 0 

707 170 175 164 156 665 
575 151 158 150 148 607 

63.1 62.1 62.3 62.0 

442 121 130 123 120 494 
133 30 28 27 28 113 

389 151 158 150 148 607 
186 

240 48 48 54 57 207 
263 77 84 66 73 300 

57 22 18 17 10 67 
6 4 7 10 7 28 
9 0 1 3 1 5 

341 97 88 83 99 367 
174 45 48 50 35 178 
57 9 20 16 12 57 

3 0 2 1 2 5 
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Disease Free Survival Rate: 2nd Study 
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Fig. 3. Total disease-free survival rate in second study 

Table 4. Non-recurrence rates of the control groups as function of 
history (%) 

Control group 

First study 
Observation 
period (months) 6 12 24 36 60 (n) 
Primary* 81.0 70.0 48.5 40.8 35.4 (90) 
Recurrent* 69.8 44.7 31.5 20.9 16.7 (49) 

Second study 
Observation 
period (months) 6 12 24 36 (n) 
Primary 78.9 66.7 51.8 43.7 (148) 

* P < 0.05 for difference between these patient groups 

treated control groups in both studies, and then the effica- 
cy of each intravesical insti l lation method was assessed. 

The non-recurrence rate in the control group of the 
first study is summarized in Table 4, based on the presence 
or absence of a past history of a bladder tumor. The post- 
operative non-recurrence rate is significantly lower in the 
recurrence group than in the primary occurrence group. 

Figure 4 presents the plots of the results for the recur- 
rence cases in the first study. All treatment groups showed 
a higher non-recurrence curve; however, those differences 
were not statistically significant, compared with the con- 
trol group. Thus, our short-term regimen did not exert a 
significant prophylactic effect on the cases of recurrence. 

The non-recurrence rates according to the number  o f  
tumors in the control groups for both the first and s e c o n d  
studies are summarized in Table 5. The mult iple-tumor 
group displayed a significantly lower non-recurrence rate 
than the single-tumor group. Comparative analyses of the 
treatment groups revealed that both previous tumor histo- 
ry and number  of tumors were proved significant deter- 
mining  factors in tumor recurrence (Table 6). Therefore, 
an efficacy was compared between the first and second 
studies on the combinat ion  of these factors. As shown in 
Table 7, there was no statistically significant difference be- 

Disease Free Survival Rate: 1st Study 

Recurrence 
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30 ~ ~ . . . ~  

lO 

90 180 360 54O 72O 900 1060 1260 1440 1620 1800 Idays) 
Fig. 4. Disease-free survival rate in first study among patients 
treated for tumor recurrence 

Table 5. Non-recurrence rates in the control groups as function of 
number of tumors (%) 

First study 
Observation 
period (months) 6 12 24 36 60 (n) 
Single* 89.9 72.5 54.6 45.8 38.1 (84) 
2-4* 55.9 44.7 30.8 22.2 - (42) 
>_-5* 58.5 41.8 8.4 - - (13) 

Second study 
Observation 
period (months) 6 12 24 36 (n) 
Single* 88.3 77.5 62.9 53.7 (99) 
2-4* 61.7 44.7 31.3 23.5 (35) 
~>5" 49.9 38.8 25.9 - (12) 

* Significant difference (P < 0.05) 

tween the combined treated groups and the appropriate 
control group in each study when the backgrounds were 
adjusted with reference to the history and number  of the 
tumors in the first study. On the other hand,  there was a 
significant difference between all treated groups and con- 
trol groups in cases with primary and single tumor 
(P=0.041),  and in cases with primary and two to four tu- 
mors (P=0.001) in the second study. Even in cases with 
primary and tumors of over 5, a considerable prophylactic 
effect was observed ( P =  0.053) in the second study. Thus, 
our long-term regimen was superior in preventing a subse- 
quent tumor after eradication of superficial bladder  tu- 
mors with no previous history. 

The relationships between various other background 
factors and the recurrence-inhibit ing effects in both studies 
are summarized in Table 6. With regard to the kinds of 
drugs used dosages good recurrence-inhibit ing effects were 
observed in both the A D M 20 mg/40  ml saline group 
(group B) and the MMC 20 mg/40  ml saline group (group 
C) in the first study. In the second study, patients over 60 
or patients with T 1 disease were found to have significant 
effects. Informat ion on side effects are summarized in 
Table 8. Pollakiuria, pain on urinat ion,  hematuria and py- 
uria were the main local side effects. 

In  the first study, pain on urinat ion,  hematuria and py- 
uria were more prominent  in group A than in group B [11], 
whereas in the second study there were no significant dif- 
ferences between the treatment groups. There were no 



Table 6. Relationships between backgrounds and recurrence-in- 
hibiting effects 

Background First study Second study 
Short-term regimen Long-term regimen 

Group A B C E F G 

Total cases • O O O O O 

History of tumor 
Primary • O O O O O 
Recurrent • • • 

No. of tumors 
Single O O O • O • 

2 -4  O O O O O O 
>5 • • • • • • 

Histological grade 
GI • • • O • • 
02 • • • • • • 

Stage of tumor 
Ta • • • • • • 
Ti • • • 0 © © 

Size of largest tumor 
<1 cm • O • • • • 

1 - 3  cm • • O • • • 
3-5  cm O • • • • • 

Sex 
Male • O O • O O 
Female • • • • • • 

Age 
<60 • • • • • • 
>60 • • • O O O 

statistical analyses were done by application of the generalized 
Wilcoxon test to the complete non-recurrence curves 
O, statistically significant effect compared with the control group ; 
O, effective, but no statistically significant difference from the 
control group 

significant systemic side effects, Table 9 compares the 
stage and grade of tumors before the start of the prophy- 
lactic instillations and during the latter half of the second 
study. In the treatment groups, 8 of 43 cases (18.6%) had 
an increase in the grade and in 10 of 36 cases (27.8%) a 
more advanced stage was found. 

In the control group, 3 of 20 cases (15%) had an in- 
crease in grade, and 3 of 17 cases (17.6%) had more ad- 
vanced stage. No significant differences were observed be- 
tween the treatment and control groups in regard to the 
disease progression. 
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D i s c u s s i o n  

Few studies have involved comparative analysis to deter- 
mine the optimal method for prophylactic intravesical 
chemotherapy [13-15]. Impor tant  factors include determi- 
nat ion of the appropriate interval between drug adminis- 
trations and the time required for a satisfactory prophy- 
lactic effect to appear. 

It has so far been possible to analyze the results re- 
corded in the second study over follow-up periods of 3.5 
years: to date, good prophylactic effects have been ob- 
served in the second study with regard to the mode of ap- 
pearance and degree of the recurrence-inhibit ing effect in 
patients with primary occurrence. 

However, further comparative studies on recurrence 
are still needed for the purpose of designing a method of 
prophylaxis that is both effective and economic [1, 6, 14]. 
In other words, we have to distinguish whether the pro- 
phylactic effect of the long-term instillation treatment out- 
weighs the economic burden on the patient and the pos- 
sibility of carcinogenic stimulations to the urothelium 
[2, 3, 81. 

In animal experimentation, continuous infusion of 
MMC and cis-DDP often resulted in lesions that were 
morphologically indistinguishable from what is currently 
classified as carcinoma [3], 

In the first study regimens B and C had more favorable 
effects than regimen A; the instillations scheduled in regi- 
men B are lower in concentrat ion (500 btg/ml) and larger 
in volume (40 ml) than those received as part of regimen A 
(1000 lxg/ml, 30 ml). This fact may be useful in explaining 
not only the appropriate volume for maximum contact be- 
tween the drug and the bladder surface but also the opti- 
mal concentrat ion of the drug. 

The benefits anticipated from the intravesical instilla- 
t ion method include such short-term effects as inhibi t ion 
of recurrence and inhibi t ion of stage advancement  or up- 
grading of recurrent tumors and the long-term effect of 
improving the patient 's prognosis. 

Schulman et al [12], reported that 15.6% of cases 
showing tumor recurrence after prophylactic intravesical 
chemotherapy had progressed to a more highly invasive 
lesion than before treatment. 

In the cases enrolled during the latter half  of the sec- 
ond study, the stage and grade of recurrent tumors were 
assessed and compared with their pretreatment status. Al- 
though the number  of patients cannot  be called adequate, 
no notable difference has yet been observed from controls. 
In other words, the intravesical instillation method has not 
been found to promote or inhibit  the disease progression 
of recurrent tumors. 

Table 7. Statistical analysis by generalized Wilcoxon test of non-recurrence rates as functions of history and number of tumors (compari- 
sons between all treatment groups and matched control groups) 

First study Second study 

No. treated : Control P-value No. treated : Control P-value 

Primary and solitary 113 : 41 
Primary and 2 -4  70 : 25 
Primary and > 5 - - 

Recurrent and solitary 39 : 18 
Recurrent and 2 -4  59 : 19 

P = 0.135 261 : 94 P = 0.041 
P = 0.915 139 : 35 P = 0.001 
- 47 : 13 P = 0.053 

P = 0.480 
P = 0.081 
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Table 8. Summary of side effects of intravesical chemoprophylaxis 

Incidence of side effects (%) Pollakiuria Pain on urination Hematuria Pyuria 

First study 
A (ADM 30 mg/30 ml) 33.8 36.9 20.0 23.8 
B (ADM 20 mg/40 ml) 28.3 27.5 11.6 19.6 
C (MMC 20 mg/40 ml) 33.1 27.4 9.7 8.9 

Total 31.6 30.6 13.8 17.6 

Second study 
E (ADM 30mg/30 ml) 16.0 25.6 13.6 10.4 
F (ADM 20mg/40 ml) 18.7 25.2 7.3 10.6 
G (MMC 20 mg/40 ml) 23.8 27.0 11.1 19.8 

Total 19.5 25.9 10.7 13.6 

Table 9. Comparisons of stage and grade of tumors before and after prophylactic instillations 

Before Recurrence after Before Recurrence without 
treatment prophylactic treatment prophylactic 

instillations instillations 

Grade 1 2 3 Grade I 2 3 

Grade 1 19 13 6 0 10 7 2 1 
2 24 5 17 2 10 3 7 0 

Stage (p) Tis Ta Tj T2 Stage (p) Ti~ Ta Tj T 2 

Stage (p) Ta 21 1 13 5 2 9 0 6 2 1 
TI 15 2 7 3 3 8 0 3 5 0 

X 2 test: NS 

Based on the results of  the first and second studies, a 
third study was started by the Japanese Urological  Cancer  
Research Group  in 1985. This third study is concentrat ing 
on patients in whom no clear efficacy was observed during 
the previous studies: patients with recurrent tumors a n d /  
or those with multiple initial tumors. The recurrence in- 
dices ( R I / m  and RI /c ) ,  the recurrence rate (RR), the mean 
annual  recurrence rate (MARR),  and the mean time be- 
tween recurrences (MTBR) [7] are taken into considerat ion 
in a more detailed analysis. It is hoped that the true status 
of  intravesical instillation therapy for prophylaxis  of  re- 
currence of  superficial bladder  cancer will be clearly de- 
fined and elucidated. 
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