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Abstract The Japanese Urological Cancer Research
Group for Adriamycin has conducted a series of clinical
trials to investigate the efficacy and safety of prophylactic
intravesical chemotherapy for superficial bladder cancer. In
the third trial, reported herein, patients with recurrent
bladder cancer or multiple primary cancer were selected
and randomized to one of four groups using the envelope
method after complete resection of the original tumors.
Group A was given Adriamycin alone, group B received
oral 5-fluorouracil (5-FU), group C was given Adriamycin
and oral 5-FU, and group D served as the control group. Of
the 544 patients registered, 331 were evaluable for the
purpose of this study. The administration of 5-FU
(group B) failed to prevent the recurrence of bladder
tumors. Although group C (both Adriamycin and 5-FU)
did not fare better than group A (Adriamycin only),
Adriamycin was effective in preventing the recurrence of
tumors, especially in high-risk patients with recurrent and
multiple tumors. The risk of recurrence was reduced to 0.21
(95% confidence interval, 0.10—-0.44) relative to the control
group. There was no indication of a synergistic effect
between 5-FU and Adriamycin. As side effects, cystitis
syndrome was observed in 23% —30% of the patients in the
Adriamycin groups and mild myelosuppression was ob-
served in the 5-FU groups.

Key words Superficial bladder cancer «+ Chemoprophy-
laxis - Adriamycin

Introduction

Since 1980, the Japanese Urological Cancer Research
Group for Adriamycin has implemented five randomized
trials of prophylactic intravesical chemotherapy after com-
plete resection of superficial bladder cancer 1, 3]. In the
first and second studies, Adriamycin had a clear beneficial
effect in preventing the recurrence of tumors in patients
with superficial bladder cancer [1]. Oral administration of
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5-fluorouracil (5-FU) was reported to induce some clinical
response against bladder cancer [4, 5]. Long-term oral
administration of a 5-FU derivative, tegafur, was reported
to be useful in preventing the intravesical recurrence of
bladder cancer [2].

The aim of this trial was to investigate whether Adria-
mycin and 5-FU show a synergistic effect in the prevention
of tumor recurrence after complete resection of superficial
bladder cancer. Our previous studies revealed that both the
recurrence pattern (previous tumor history) and the multi-
plicity of tumors are significant determining factors for
tumor recurrence. On the basis of those findings, patients
with recurrent tumors or multiple primary tumors (Ta and
T1) were selected as the target population for this third trial.

Materials and methods

The patients enrolled in this trial were randomly assigned to one of four
treatments by the envelope method with stratification by institution and
a randomized block design (block size, 4). The basic design of this trial
was the 2-by-2 factorial design [6]. Group A was given 20 mg
Adriamycin in 40 ml physiological saline twice a week for 4 weeks
and then once a month for 11 months. Group B received 150 or 200 mg
5-FU p.o. daily for 1 year. Group C was given Adriamycin and 5-FU
according to the above-mentioned dosing schedule. Group D did not
receive any treatment and served as the control. Patients were followed
until the first recurrence, and the primary end point of this trial was
defined as the time to the first recurrence. The treatment after
recurrence was left to the discretion of each investigator.

The distributions of demographic/prognostic factors were summa-
rized for each treatment group, and the homogeneity among groups
was tested by the chi-square test and the generalized Mantel (Cochran-
Mantel-Haenszel, CMH) test.

Patients were stratified according to the combination of the
recurrence pattern and the multiplicity of tumors into a primary-
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multiple group, a recurrent-solitary group, and a recurrent-multiple
group. The Kaplan-Meier method was used for calculating the
nonrecurrence rate (proportion), and a log-rank test was performed to
test the difference in time to the first recurrence among the four
treatment groups. Test statistics were calculated for each of the
treatment groups and summarized into overall statistics. The nsk
ratios of the three treatment groups (groups A, B, and C) to the
control group (group D) were calculated from log-rank test statistics
with 95% confidence intervals. For recurrent-multiple patients in
whom the effect of Adriamycin was highly significant, Cox regression
analysis was performed to estimate the treatment effect after adjusting
for the other prognostic factors: tumor stage, grade, cell type, and size.
All statistical calculations were performed using SAS (FREQ, LIFE-
TEST, and PHREG) procedures [7].

Results

From July 1985 to June 1987, 544 patients were enrolled in
this trial from 62 institutions, and 331 patients were
evaluated. The cases excluded from the evaluation con-

Table 1 Enrolled and evaluable patients

Enrolled 544
Ineligible: 155
Primary and solitary 122
Residual tumor 4
G3 11
Tis 1
T2 2
Double cancers 4
Benign tumor 4
Prior treatment within the past 3 weeks 7
Incomplete data 21
Protocol violation 37
Evaluable cases 331
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sisted of 155 ineligible cases, 21 cases with incomplete
data, and 37 cases of major protocol violation (Table 1).
Among the evaluated patients, 90 had been randomized to
receive Adriamycin (group A); 80, to receive 5-FU
(group B); and 85, to receive Adriamycin and 5-FU
(group C). The control group consisted of 76 patients
(group D). The main characteristics of the 331 evaluated
patients are shown in Table I. Of these patients, 274 had
multiple tumors at the initial surgery for bladder cancer and
185 had recurrent tumors. There was no significant differ-
ence in the grade, pathological stage, or number of tumors
among the four groups, but the distribution of the size of the
tumors was not uniform (P = 0.03, Table 2).

Patients without recurrence were followed until January
1991, and the overall 3-year nonrecurrence rates were 44%
in group A, 33% in group B, 36% in group C, and 30% in
group D (Fig. 1; chi-square = 7.75, df, 3; P = 0.052). The
main contribution to this overall significance came from the

difference in patients with recurrent (especially recurrent-
multiple) tumors. The 3-year nonrecurrence rates deter-
mined for patients with primary tumors were 47% in
group A, 52% in group B, 52% in group C, and 37% in
group D (chi-square = 0.88, df, 3; P = 0.83), whereas those
obtained in patients with recurrent tumors were 41% in
group A, 23% in group B, 23% in group C, and 23% in
group D (chi-square = 8.70, df, 3; P = 0.034). The
difference was exaggerated in patients with recurrent-
multiple tumors (Fig. 2), and the 3-year nonrecurrence
rates determined for patients with primary tumors were
39% in group A, 8% in group B, 19% in group C, and 16%
in group D (chi-square = 13.80, df, 3; P = 0.003). The
estimates of risk ratios (relative risks) based on log-rank
statistics are summarized in Table 3.

To adjust for possible bias in the estimation of the risk
ratios due to imbalance of prognostic factors, Cox regres-
sion analysis was performed on all patients and those with

Table 2 Patients’ character-

- ;
istics (NS Not significant) Characteristic Arm Total % vt:lslie
A B C D (CMH
P value)
Sex:
M 70 65 66 62 263 NS
F 20 15 19 14 68 0.88
Age (years):
=49 10 7 2 6 25
50-59 14 14 23 19 70 NS
60-69 36 33 27 25 121 0.30
=70 30 26 33 26 115 (0.83)
History:
Primary 41 25 41 39 146 NS
Recurrent 49 55 44 37 185 0.05
Cell type:
TCC 78 73 78 72 310 NS
Other/unknown 3 7 7 4 21 0.45
Grade:
GO 0 1 3 0 4
Gl 28 34 30 37 129 NS
G2 58 39 48 35 180 0.19
Gx 3 3 2 3 11 (0.11)
Stage:
pTa 30 36 34 33 133 NS
pT1 47 32 40 32 151 0.49
pTx 11 9 5 9 34 (0.54)
Operation:
TuC 5 5 2 4 6 NS
TUR 82 72 77 69 301 0.84
Other 3 2 4 3 12
Size of tumor:
<1 cm 46 60 40 44 190
1-3 cm 33 14 39 25 111 0.03
>3 cm 8 3 6 4 21 (0.00)
Unknown 3 3 0 3 9
Number of tumors:
Single 15 23 10 9 57
2-4 51 42 53 52 198 NS
=5 22 14 21 14 71 0.22
All over surface 1 1 1 0 3 (0.10)
Unknown 1 0 0 1 2
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recurrent-multiple tumors. The stage, grade, cell type, and
size of tumors as well as the pattern of recurrence and the
number of tumors were selected as candidate variables for
the model, and the size of tumors (<1 cm, 1 -3 ¢cm, >3 cm)
was selected for the final model by stepwise regression and
inspection of the results of model-fitting. The regression
coefficients and estimates of risk ratios are summarized in
Table 4 for patients with multiple-recurrent tumors. Both
unadjusted analysis and adjusted analysis showed that the
administration of Adriamycin reduced the risk of recur-
rence highly significantly by 60%—70% as compared with
the control group in the high-risk patients with recurrent-

T T T T T
800 1000 1200 1400 1600 (days)

multiple tumors, whereas there was no significant reduction
due to the administration of 5-FU. There was no indication
of a synergistic effect between Adriamycin and 5-FU.

The side effects of the treatments are listed in Table 5.
Pollakisuria occurred in 19%—21% of the patients receiv-
ing Adriamycin as compared with 6% of the patients
receiving 5-FU. Pain on urination occurred in 22% —24%
of the patients receiving Adriamycin as compared with 8%
of the 5-FU group. Mild myelosuppression (WBC, <4000/
ul) was observed in 11% of the patients in group A, in 20%
of those in group B, and in 11% of those in group C.

Table 3 Stratified log-rank

test for treatment effects Patient group Log-rank %2 (P value) Risk ratio (vs D)
(ADM Adriamycin) A (ADM) B (5-FU) C (ADM+5-FU)
Primary-multiple 0.68 (0.88) 0.81 0.88 0.79
(n = 145)=
Recurrent-solitary 0.40 (0.94) 1.09 1.34 1.17
(n=157)
. Recurrent-multiple  13.80 (0.003) 0.40 1.02 0.62
a2 The number of turnors in (n =127
2 patients with multiple tumors — Gyera)) 8.98 (0.030) 0.61 1.02 0.75
was unknown
Table 4 Prognostic factors - - -
and adjusted é;ffects in recir- Factor Estimate SE %2 (P value) Rgl;lo; ratlof.d i
rent multiple cases (by Cox ©5% confidence limit)
regression) A vs D (ADM) -1.25 0.34 13.9 (0.0002) 0.29 (0.15-0.55)
B vs D (5-FU) -0.16 0.31 0.3 (0.59) 0.85 (0.47-1.54)
C vs D (ADM+5-FU) -0.64 0.31 4.0 (0.046) 0.54 (0.29-0.99)
Size (13 cm) 0.29 0.26 1.1 (0.28) 1.33 (0.45-2.23)
Size (=3 cm) 0.95 0.54 3.1 (0.077) 2.59 (0.90-7.41)
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Table § Frequency of side

effects Side effect A (n=90) B (n = 80) C (n=85)
Pollakisuria 17 (18.9%) 4 (5.5%) 18 (21.2%)
Pain on urination 20 (22.2%) 6 (7.5%) 20 (23.5%)
Dysuria 4 (4.4%) 0 () 3 (3.5%)
Hematuria 11 (12.2%) 4 (5.0%) 9 (10.6%)
Contracted bladder 1 (1.1%) 0 (0) 4 (4.7%)

) found to red the ri \ .
Discussion uce risk of recurrence to 0.21 (95%

Intravesical chemotherapy is commonly recognized as
preventing the recurrence of superficial bladder cancer.
Since 1980, the Japanese Urological Cancer Research
Group for Adriamycin has conducted clinical trials to
investigate the preventive effect of Adriamycin on recur-
rence of superficial bladder cancer. The first and second
trials demonstrated a significant reduction in the risk of first
recurrence in groups treated with Adriamycin [1, 3]. 5-FU
used in a single-drug treatment for patients with metastatic
bladder carcinoma produced complete and partial remission
in some patients [2]. Therapeutic responses to oral 5-FU
were observed in two phase II studies performed in Japan
[4, 5], and long-term oral administration of tegafur, a
derivative of 5-FU, was reported to have a good prophy-
lactic effect against the recurrence of bladder tumors [10].
One study also reported the effect of 5-FU against transi-
tional cancer cells [8]. Those reports suggested that simul-
taneous oral administration of 5-FU with Adriamycin
instillation might provide better results than administration
of each drug alone for chemoprophylaxis of bladder cancer.

The present study reveals that 5-FU has no significant
effect. The same result was reported for a randomized trial
with early intravesical instillation of Adriamycin and long-
term oral administration of 5-FU [9]. In conclusion, there is
no indication of synergism between 5-FU and Adriamycin.

EORTC (European Organization for Research and
Treatment of Cancer) trials show that well-known prognos-
tic factors such as the pathological (T) category, the
histological (G) grade, the number of tumors, and the
previous recurrence rate have significant importance for
the recurrence of superficial tumors [11]. The present study
also confirmed that the recurrence rate was higher in
patients with recurrent tumors than in those with primary
tumors. With regard to the number of tumors, patients with
multiple tumors showed a high risk of recurrence as
compared with those bearing a single tumor. To elucidate
the beneficial effect of chemoprophylaxis in the high-risk
group, the target population of this study was restricted to
patients with primary-multiple and recurrent tumors. The
results of this study showed that the effect of Adriamycin
was much clearer in patients with recurrent-multiple tumors
than in the other two groups (primary-multiple and recus-
rent-solitary) of patients. Another factor that influenced
recurrence in the recurrent-multiple group was the size of
the tumor. After adjustment for this factor, Adriamycin was

confidence interval, 0.10-0.44) relative to the control
group in these high-risk cases.
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