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Summary. A randomized controlled trial was performed
to study the efficiency of adjuvant chemotherapy with
early intravesical instillation of Adriamycin and long-term
oral administration of 5-fluorouracil in 275 patients with
superficial bladder cancer. All of the patients were ran-
domized into four groups. Group A received early (imme-
diately and 2 days after transurethral resection) instillation
of Adriamycin alone; Group B received early instillation of
Adriamycin with oral administration of 5-fluorouracil,
Group C received delayed (7 days after transurethral resec-
tion) instillation of Adriamycin alone; and group D re-
ceived delayed instillation of Adriamycin with oral admin-
istration of 5-fluorouracil. All patients subsequently re-
ceived instillations weekly for 2 weeks and then every
2 weeks for a further 14 weeks. After 4 months, they re-
ceived monthly instillations for 8 months. 5-Fluorouracil
(groups B and D) was given daily p.o. for 1 year. Evalua-
tion was possible in 187 patients. The postoperative fol-
low-up period for determination of non-recurrence rates
was 36 months, during which no significant difference was
detected among the four groups. Morecover, no statistically
significant difference was found between the early- and
delayed-instillation groups. However, the non-recurrence
rates obtained in the groups undergoing early instillation
were higher than those determined in the delayed-instilla-
tion groups during the 36-month follow-up period, and this
difference was especially significant at 4 and 5 months. In
addition, the early-instillation groups showed significantly
higher non-recurrence rates than did the delayed-instilla-
tion groups in terms of primary cases (P <0.01), tamor size
of <1 cm (P <0.05), multiple tumors (F <0.01), pathologi-
cal stage pTa (P <0.01), and histological grades G1 and G2
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(P <0.05). Groups B and D, which were treated by in-
travesical instillation of Adriamycin with oral administra-
tion of 5-fluorouracil, showed no significant prophylaxis
of recurrence during the 36-month follow-up as compared
with groups A and C, which received intravesical instilla-
tions alone. The main side effect, which required discon-
tinuation of the treatment, was bladder irritation. However,
no significant difference in its incidence was found be-
tween the early- and delayed-instillation groups. No severe
systemic side effect was encountered in this study. These
results suggest that early as well as repeated intravesical
instillation of Adriamycin is clinically tolerable and may
be effective in preventing the recurrence of superficial
bladder cancer.

Introduction

The recurrence of tumors after transurethral resection
(TUR) is one of the important problems encountered in the
treatment of superficial bladder cancer. The high incidence
of recurrence is primarily due to the multifocal nature of
bladder tumors, but liberation and implantation of tumor
cells during surgical manipulation may be a contributing
factor [7, 9, 10]. Those who favor the implantation theory
advocate the early instillation into the bladder of drugs to
which transitional-cell carcinoma is sensitive so as to de-
stroy any liberated neoplastic cells remaining. On the other
hand, long-term oral administration of anticancer drugs
with the intention of achieving a relatively high concentra-
tion in the urine may also have a cytotoxic effect on areas
of unstable urothelium and may prevent new tumor forma-
tion at a later time.

Thus, we designed a prospective randomized study to
address these concepts concerning chemoprophylaxis of
superficial bladder cancer. Preliminary findings have been
reported elsewhere [11], and this report presents the final
results of this study.
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Table 1. Classification of patients

Group Number of Number of Number of
patients entered  patients eligible  patients evaluable

A 68 50 40

B 67 55 44

C 70 58 33

D 70 61 50

Totals 275 224 187

Patients and methods

From November 1984 through December 1986, a total of 275 patients
with superficial bladder cancer of pathological stages Ta and T1 were
entered in this study at 21 collaborating hospitals. Before undergoing
TUR, the patients were randomized into the following four groups, and
the drug treatments were started after TUR.

Group A. The first and second intravesical instillations of Adriamycin
(ADM) were performed immediately and 2 days after TUR. Instillations
were subsequently given weekly for 2 weeks and then every 2 weeks for
a further 14 weeks. After 4 months, one instillation per month was given
for 8 months. Thus, a total of 19 instillations were given over a period of
1 year.

Group B. Intravesical instillation of ADM was performed in the same
manuer as for group A, and 5-flnorouracil (5-FU) was also given p.o. at
200 mg/day for 1 year beginning at 1 week after TUR.

Group C. Intravesical instillation of ADM was first carried out at 7 days
after TUR. Thereafter, the same instillation schedule used for group A
was followed. A total of 17 instillations were given in 1 year.

Group D. Intravesical instiilation of ADM was performed in the same
manpner as for group C, and the same 5-FU dose used for group B was
also given p.o. for 1 year.

ADM (30 mg) dissolved in 30 ml physiological saline was instilled
into the bladder through a sterile catheter. The patients were instructed to
refrain from urinating for 2 h after sach instillation.

The criteria for exclusion from this study were a high-stage tumor
(stage, >pT2), a histology other than transitional-cell carcinoma, or a
high probability of there being residual tumor tissue due to incomplete
resection along with recurrence within the 1st postoperative month. The
pathological findings were classified according to the International
Union Against Cancer (UICC) system [12].

Control cystoscopy, blood chemistry (SGOT and SGPT), and WBC
counts were performed at 4 weeks after TUR and every 3 months there-
after. Patients were checked for local and systemic side effects during
and after each instillation. The follow-up period ranged from 1 to
60 months (mean, 31 months). Non-recurrence rates during the 36-
month follow-up period were calculated by the Kaplan-Meier method.
Statistical analyses were performed using the chi-square test, the Z-test,
the U-test, and the generalized Wilcoxon test.

Results

Of the 275 patients entered in this study, 51 (18.5%) were
ineligible because of protocol violations and 37 (13.5%)
were unevaluable due to inadequate follow-up (Table 1).
Thus, 187 patients were evaluable, and no significant
difference was found among the 4 groups in terms of age,
tumor history, or the growth pattern, size, number, stage, or
grade of tumors (Table 2). Moreover, no significant differ-
ence was detected between the early- and delayed-instilla-

Table 2. Clinical and pathological characteristics of 187 evaluable
patients

Background factor Group X2 test

A B C D

Mean age (years) 63.8 655 632 60.1 NS2

Sex
M 29 36 4 39
F n 8 o 11 NS
History:
Primary 28 34 40 35 NS
Recurrent 12 10 13 15
Tumor-growth pattern:
Papillary, pedunculated 30 31 44 34
Non-papillary, pedunculated 1 2 2 0 NS
Papillary, sessile 11 11 13 16
Non-papillary, sessile 3 4 3 6
Tumor size (cm):
<1 16 17 21 27
1-3 21 23 29 16
3-5 3 3 3 ¢ 8
>5 0 1 0 1
Number of tumors:
Solitary 21 21 30 24
2-4 7 20 20 22 NS
=5 2 3 3 4
Pathological stage:
pTa 22 22 25 34
pT1 6 15 21 14 NS
pTxb 2 7 1 2
Histological grade:
Gl 4 15 12 21
G2 22 23 33 20 NS
G3 4 6 8 9

2 Student’s r-test
b Definitive classification as pTa or pT1 was impossible
NS, Not significant

tion groups or between groups receiving instillations in the
presence versus the absence of 5-FU administration in
terms of the same background characteristics (Tables 3, 4).

After 36 months, the overall non-recurrence rates were
79.4% in group A, 73.7% in group B, 67.6% in group C,
and 63.1% in group D (Fig. 1). No significant difference
was observed among the four groups during the 36-month
follow-up period, although significant differences were de-
tected between groups B and C at 3—6 months (P <0.03).
No significant difference was detected between the early-
and delayed-instillation groups during the 36-month fol-
low-up period, but the non-recurrence rates obtained in
the early-instillation group were higher than those deter-
mined in the delayed-instillation group, and these differ-
ences were significant at 4 and 5 months (P <0.05; Fig. 2).
A comparison of the non-recurrence rates between the
early- and delayed-instillation groups revealed significant
differences in terms of primary cases (P <0.01), tumor
size of <1 cm (P <0.05), multiple tumors (P <0.01), patho-
logical stage pTa (P <0.01), and histological grades 1 and
2 (P <0.05) during the 36-month follow-up period
(Figs. 3—8). No significant difference was found between
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Table 3. Comparison of clinical and pathological characteristics between

groups receiving early and delayed instillations of ADM
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Fig. 2. Comparison of non-recurrence rates between groups receiving
early (A+B) and delayed (C+D) intravesical instillation of ADM. NS,
Not significant; M, months

Table 4. Comparison of clinical and pathological characteristics between
groups receiving ADM instillations in the presence or absence of 5-FU

Background factor Group %2 test Background factor Group %2 test
Early Delayed 5FU(-) S5-FU®M®)
Mean age (years) 64.7 61.9 NS2 Mean age (years) 63.5 62.8 NSa
Sex: Sex:
M 65 83 M 73 75
F 19 20 NS F 20 19 NS
History: History:
Primary 62 75 NS Primary 68 69 NS
Recurrent 22 28 Recurrent 25 25
Tumor-growth pattern: Tumor-growth pattern:
Papillary, pedunculated 61 78 Papillary, pedunculated 74 65
Non-papillary, pedunculated 3 2 NS Non-papillary, pedunculated 3 2 NS
Papillary, sessile 22 29 Papillary, sessile 24 27
Non-papillary, sessile 7 9 Non-papillary, sessile 6 10
Tumor size (cm); Tumor size (cm):
<1 33 48 <1 37 44
1-3 44 45 1-3 50 39
3-5 6 9 NS 3-5 6 9 NS
>5 1 1 >5 0 2
Number of tumors: Number of tumors:
Solitary 42 54 Solitary 51 45
2-4 37 42 NS 2-4 37 42 NS
=5 5 7 =5 5 7
Pathological stage Pathological stage:
pTa 44 59 pTa 47 56
pT1 31 35 NS pT1 37 29 NS
pTxb 9 9 pTxb 9 9
Histological grade: Histological grade:
Gl 29 33 Gl 26 36
G2 45 53 NS G2 55 43 NS
G3 10 17 G3 12 15

2 Student’s ¢-test
b Definitive classification as pTa or pT1 was impossible
NS, Not significant

groups receiving instillations in the presence versus the
absence of 5-FU administration during the 36-month fol-
low-up period (Fig. 9). Moreover, no significant difference
was observed between these two groups in terms of any of

the parameters evaluated.

2 Student’s r-test
b Definitive classification as pTa or pT1 was impossible
NS, Not significant

The main side effects encountered in 224 eligible
patients are shown in Table 5. As a local side effect, blad-
der irritation was recorded in 54 (51.4%) of 105 patients in
the early-instillation groups and in 31 (26.1%) of 119 sub-
jects in the delayed-instillation groups, and the difference
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Fig. 3. Comparison of non-recurrence rates between groups receiving
early (A+B) and delayed (C+D) intravesical instillation of ADM for
primary tamor cases. M, Months
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Fig. 4. Comparison of non-recurrence rates between groups receiving
early (A+B) and delayed (C+D) intravesical instillation of ADM for
cases involving a tumor measuring <! cm in diameter. NS, Not signifi-
cant; M, months
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Fig. 5. Comparison of non-recurrence rates between groups receiving
early (A+B) and delayed (C+D) intravesical instillation of ADM for
cases involving multiple tumors. NS, Not significant; M, months
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Fig, 6. Comparison of non-recurrence rates between groups receiving
early (A+B) and delayed (C+D) intravesical instillation of ADM for
cases involving pTa tumors. M, Months
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Fig. 7. Comparison of non-recurrence rates between groups receiving
early (A+B) and delayed (C+D) intravesical instillation of ADM for
cases involving G1 tumors. NS, Not significant; M, months
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Fig. 9. Comparison of non-recurrence rates between groups receiving
ADM instillations in the presence (B+D) and absence (A+C) of oral
administration of 5-FU. NS, Not significant; M, months

Table 5. Incidence of side effects in 224 eligible patients

Side effect Early instillation Delayed instillation
group group
A (50) B (55) C (58) D (61)
Bladder irritation 24 (48%) 30 (55%) 15 (26%) 16 (26%)
Gastrointestinal
symptoms 0 11 (20%) 0 8 (13%)
Allergic reaction 1(2%) 8 (15%) 0 2 (3%)
Leukopenia 0 0 0 0
Increased SGOT, SGPT O 1 %) 0 1 (2%)
Table 6. Treatment withdrawals due to side effects
Side effect Early instillation Delayed instillation
group group
A (50) B(35) C(58) D (61)
Bladder irritation 4 (8%) 3(5%) 1 (2%) 2 (3%)
Gastrointestinal
symptoms 3(5%) 2 (3%)
Allergic reaction 0 1(2%) 0 0
Hematuria and bladder
calculi 0 0 0 1(2%)
Totals 4 (8%) 7 (12%) 1(2%) 5 (8%)

was significant (P <0.01). An allergic reaction was ob-
served in only 1 patient receiving ADM instillation alone.
Gastrointestinal symptoms and allergic reactions occurred
in 19 (164%) and 10 (8.6%), respectively, of the
116 patients undergoing ADM instillations in combination
with the oral administration of 5-FU. Increased levels of
SGOT and SGPT were detected in only 2 patients receiv-
ing 5-FU p.o. Of the 224 eligible patients, 10 (4.5%)
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withdrew from the treatment because of bladder irritation;
6 (2.7%), due to gastrointestinal symptoms and allergic
reactions; and 1 (0.4%), because of hematuria together
with bladder calculi (Table 6). The most frequent reason
for dropping out was thus bladder irritation, involving 7
(6.7%) patients in the early-instillation groups and 3
(2.5%) in the delayed-instillation groups. No significant
difference was found between the two groups. We en-
countered no severe systemic side effects.

Discussion

It is commonly recognized that postoperative intravesical
chemotherapy is effective in preventing recurrence of su-
perficial bladder cancer [3, 6]. However, numerous ques-
tions remain concerning the best time for the first instilia-
tion, the duration of repeated instillations, and the choice of
anticancer drugs and their concentrations. It is also unclear
whether combined oral administration of an anticancer
drug further improves the non-recurrence rate. Our present
study was thus initiated to determine whether the early
instillation of ADM after TUR would yield better resuits
than delayed instillation and whether the simultaneous oral
administration of 5-FU would provide better results than
the instillation of ADM alone.

ADM has recently been used intravesically for the
chemoprophylaxis of recurrence of bladder cancers, with
no severe systemic toxic effects being encountered [5].
Early intravesical instillation of ADM after TUR of super-
ficial bladder cancers has been reported to be efficacious
[§, 14]. It has been noted that further prospective ran-
domized studies comparing early chemotherapy with
delayed instillations are needed, since the beneficial effect
of ADM is obvious [8]. Studies are being performed by the
European Organization for Research and Treatment of
Cancer (EORTC) to assess the prophylactic value of im-
mediate versus delayed administration of mitomycin C and
ADM, but the follow-up period is thus for too short to
permit any statistical conclusions [2]. The non-recurrence
rates obtained in the present study revealed no significant
difference between the early- and delayed-instillation
groups during the 36-month follow-up. However, patients
receiving early instillations showed non-recurrence rates
higher than those determined in groups receiving delayed
instillations, and significant differences in recurrence rates
were found between the two groups as a function of the
following background factors: primary tumor, multiple
tumors, tumor size of <1 cm, pathological stage pTa, and
histological grades G1 and G2. These results suggest that
early instillation of ADM after TUR is effective in pre-
venting disease recurrence in the majority of patients with
superficial bladder cancer.

Systemic chemotherapy with 5-FU given alone or in
combination with other cytotoxic agents has yielded good
results in patients with advanced bladder cancer [1, 3].
When 5-FU was given p.o., a high drug concentration was
noted in the urine [4]. Moreover, long-term oral adminis-
tration of tegafur, which is derived from 5-FU, resulted in
a good prophylactic effect against the recurrence of super-
ficial bladder cancer [13]. In the present study, the simul-
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taneous administration of oral 5-FU with ADM instillation
failed to provide results better than those obtained using
ADM instillation alone over the 36-month follow-up peri-
od. To assess the effectiveness of oral 5-FU administration
in preventing the recurrence of superficial bladder cancer,
it will be necessary to compare the efficacy of administra-
tion of 5-FU after TUR with that of TUR alone.

Early and repeated instillations of ADM seem to cause
more side effects in the form of bladder irritation than do
delayed and repeated instillations. In fact, early instilla-
tions resulted in a significantly higher incidence of bladder
irritation than did delayed instillations in our study. In the
EORTC study of early and repeated instillations of ADM,
however, chemical cystitis requiring a delay or discon-
tinuation of treatment occurred in only 4% of the patients
[2]. That incidence is similar to our result. In addition, the
present results demonstrate that there was no significant
difference between early and delayed instillations in the
incidence of patient withdrawal due to bladder irritation.
Moreover, no severe systemic side effects were en-
countered in this study. Thus, it seems that early and re-
peated intravesical instillations of ADM are clinically tol-
erable.
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