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Summary. Int ravesical  chemothe rapy  involv ing  the 
sequential  inst i l la t ion o f  mi tomyc in  C (MMC)  and Adr ia -  
myc in  (ADM)  was pe r fo rmed  in 40 patients with superfi-  
cial  b ladder  cancer  (pathologica l  stages Ta and T1). In  all, 
20 mg M M C  on day 1 and 30 mg A D M  on day 2 were  
inst i l led into the b ladder .  This t rea tment  was repea ted  
week ly  for 6 consecut ive weeks  and then month ly  for 
22 months  in cases patients who did not  exper ience  serious 
side effects.  A total  of  20 patients were treated for mul t ip le  
recurrences ,  and the ef f icacy was evaluated.  In all, 9 sub- 
jec ts  (45%) ach ieved  a comple te  response  and 6 (30%) 
showed a par t ia l  response,  for an overal l  response  rate of  
75%. The other 20 patients,  inc luding  9 with pr imary  mul-  
t iple or h igh-grade  tumors  and 11 with  recurrent  tumors,  
r ece ived  prophylac t ic  inst i l la t ion therapy after undergoing  
transurethral  resect ion  (TUR) o f  their  lesions.  Of  the 9 
pr imary  cases, 3 recurred at 19, 8, and 3 months  after TUR, 
respect ive ly ,  whereas  6 showed no recurrence  over  a mean  
fo l low-up per iod  o f  14 months.  Of  the 11 recurrent  cases, 
the 100-pat ient -month recurrence  rate of  11.9 obta ined  
pr ior  to this t rea tment  fell  to 1.4 after the start o f  therapy.  
Chemica l  cysti t is  was observed  in 20 of  the 40 patients 
treated,  but  the symptoms  were  t ransient  and tolerable.  

Introduction 

Many  kinds o f  ant icancer  drugs have been repor ted  to be  
effect ive in the chemoresec t ion  and chemoprophy lax i s  of  
superf ic ial  b ladder  cancer  when they are given as inst i l la-  
tions. However ,  the results  obta ined  using s ingle-agent  
therapy have been unsat isfactory,  espec ia l ly  for h igh- r i sk  
pat ients  such as those  with mul t ip le ,  recurrent,  and high- 
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grade tumors.  In 1985, Fukui  et al. [1] first repor ted  on the 
use of  inst i l lat ion therapy consis t ing o f  a combinat ion  o f  
mi tomycin  C ( M M C )  and Adr i amyc in  (ADM;  M A  ther- 
apy),  which  was based  on the synchroniza t ion  theory,  and 
they obta ined excel len t  results  in pat ients  with ca rc inoma 
in situ (CIS) [2]. W e  started the present  trial in 1986 to 
evaluate  the therapeut ic  and prophylac t ic  eff icacies  of  M A  
therapy,  and good  results  were  obtained.  

Patients and methods 

The treatment schedule used in the present study is shown in Table 1. 
MMC and ADM were sequentially instilled into the bladder of patients 
with superficial bladder cancer through a catheter as follows: 20 mg 
MMC dissolved in 40 ml physiological saline was given on day 1, and 
30 mg ADM dissolved in 30 ml physiological saline was instilled on 
day 2. This sequential instillation was called one unit of MA therapy. 
Patients were asked to retain the drug in the bladder for 2 h. The treat- 
ment was repeated once a week for 6 consecutive weeks, and its efficacy 
was evaluated after completion of the 6-week course. When a complete 
response was obtained, maintenance treatment consisting of one unit of 
MA therapy given once a month was started and continued for 
22 months. If the tumors were not eradicated, a further 6-week course 
was added. In patients who showed progression, the MA therapy was 
stopped and switched to another modality of treatment. The schedule for 
prophylaxis was the same as that used in the CR group. Cystoscopy and 
washing cytology were performed every 3 months during the observation 
period. 

This treatment was carried out in 40 patients, being given therapeuti- 
cally to 20 subjects and as prophylaxis of recurrence to 20 others. Table 
2 shows the characteristics of patients who received therapeutic instilla- 
tions. Recurrent multiple and relatively small tumors of superficial blad- 
der cancer were carefully selected for this arm of the trial. Responses 
were evaluated at 6-12 weeks after the start of therapy. A complete 
response (CR) was defined as the complete eradication of tumors as 
determined by cystoscopy and urinary cytology. A partial response (PR) 
involved a regression of >50% in the size or number of papillary tumors. 
No change (NC) represented a reduction of <50% in the size or number 
of tumors. Progressive disease (PD) was defined as an increase of >25% 
in the size of the tumor or the appearance of a new lesion. 

The characteristics of patients who received prophylactic instillations 
are shown in Table 3. In all, 20 patients with superficial bladder cancer 
who were at high risk for disease recurrence were entered into this arm of 
the trial. Patients at high risk for recurrence were defined as those 
exhibiting recurrence, multiple lesions, or histological grade G3 tumors. 
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Table 1. Treatment schedule used in the present study 

Day 1 - 20 mg MMC/40 ml physiological saline 
Day 2 - 30 mg ADM/30 ml physiological saline 

(Retain for 2 h) 

MA therapy unit 

Once weekly for 6 consecutive weeks 

Evaluation 
I 

F 
CR, Prophylaxis 

Once monthly for 22 months 

I 
PR, NC 

Further 6 weeks 

r 
CR 

Once monthly for 20 months 

Follow-up: l 
Cystoscopy Once every 3 months 
Washing cytology ) 

I 
PD 

I 
PD, NC, PR * Other treatment 

Table 2. Characteristics of 20 patients with recurrent multiple tumors 
who received therapeutic instillations 

Number of patients 

Sex (M/F) 15/5 
Age (years) 42-77 (mean, 64.3) 
Histological grade (G1/G2/G3) 6/12/2 
Pathological stage (Ta/T 1) 16/4 
Tumor size (<1 crrd~> 1 cm) 18/2 
Number of tumors (2-4//> 5) 7/13 

Table 3. Characteristics of 20 patients who received prophylactic instil- 
lations beginning at 1 -2  weeks after TUR 

Number of patients 

Sex (M/F) 18/2 
Age (years) 42-  76 (mean, 62.1) 
Primary/recurrent disease 9/11 
Solitary/multiple tumors 4/16 
Histological grade (GI/G2/G3) 4/12/4 
Pathological stage (Ta/T 1) 5/15 
Tumor size (<1 cm/>~ 1 cm) 12/8 

Table 5. Correlation between tumor characteristics mad responses 

Characteristics Responses 

CR PR NC PD 

Histological grade: 
GI 4 2 - - 
G2 4 4 2 2 
G3 1 - - 1 

Pathological stage: 
Ta 8 5 1 2 
T1 1 1 1 1 

Tumor size: 
<1 cm 8 5 1 2 
t>1 cm 1 1 - - 

Number of tumors: 
2 - 4  6 - 1 - 
1>5 3 6 1 3 

The MA therapy was started at 1 or 2 weeks after TUR. The prophylactic 
effect was evaluated by comparison of the 100-patient-month recurrence 
rates obtained before and after the start of therapy. 

Table 4. Results of therapeutic instillation 

Total number of units instilled 6 -  32 (mean, 14.7) 

Responses obtained: 1 
CR 9 CR+PR = 75% 
PR 6 J 
NC 2 
PD 3 

Duration of CR (months) 3 -  32 (mean, 20.4) 

Total number of units required to achieve: 
CR 5 - 15 (mean, 9) 
PR 6 -10  (mean, 6.7) 

R e s u l t s  

Table 4 shows the results of therapeutic instillation. Of the 
20 patients thusly treated, 45% achieved a CR and 30% 
showed a PR, for an overall efficacy rate of 75%. The CR 
lasted for 3 - 3 2  months (mean, 20.4 months). In all, 5 - 1 5  
MA therapy units were needed to achieve a CR and 6 - 1 0  
units were required to obtain a PR. Cases of PD were 
managed using other treatment modalities such as instilla- 
tion of bacille Calmette-Gu6rin (BCG), TUR, and total 
cystectomy. 

Table 5 shows the correlation between tumor charac- 
teristics and responses. Patients presenting with a lower 
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Fig. 1. Results of prophylactic instillation (11 recur- 
rent cases). Mo, Months 
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Fig. 2. Results of  prophylactic instillation (9 primary cases). Mo, Months 

histological grade and a smaller number of tumors re- 
sponded better than did those with a higher grade and a 
larger number of lesions. As for the pathological stage and 
size of the tumors, most were classified as Ta and mea- 
sured < 1 cm in diameter; therefore, no correlation could be 
found. 

The results obtained in the 11 recurrent cases treated 
prophylactically are shown in Fig. 1. In all, 19 cases re- 
curred within a total of 158 months prior to the beginning 
of MA therapy, whereas only 3 recurred within a total of 
220 months after the start of MA therapy. The 100-patient- 
month recurrence rate was 11.9 prior to this treatment and 
decreased to 1.4 after the beginning of therapy; this differ- 
ence was statistically significant. 

Figure 2 shows the post-TUR courses of nine patients 
with primary tumors who received prophylactic MA ther- 
apy; they constituted the high-risk group, bearing high- 
grade or multiple tumors. Three patients developed disease 
recurrence at 19, 8, and 3 months after TUR, respectively, 
but six showed no recurrence over tile mean follow-up 

Table  6. Toxicity of MA therapy 

Side effect Number of  patients 

Micturitional pain 13 (32.5%) 
Pollakisuria 13 (32.5%) 
Hematuria 6 (15.0%) 
Epididymitis 1 (2.5%) 
Prostatitis 1 (2.5%) 
None 20 (50.0%) 

period of 14 months. The 100-patient-month recurrence 
rate was 2.2, and this value was similar to that obtained for 
the 11 recurrent cases following MA therapy. Thus, tumor 
recurrence might be suppressed by this therapy in cases of 
primary disease, although no control group was used in the 
present study. 

Table 6 shows the side effects encountered during MA 
therapy. Although no systemic toxicity was observed, half 
of the patients experienced some side effects. Symptoms of 
bladder irritation, such as micturitional pain, pollakisuria, 
and hematuria, were the most common side effects. One 
subject developed epididymitis and another had prostatitis. 
Three patients had to discontinue the instillation therapy 
because of the side effects; however, in all cases the symp- 
toms improved soon after discontinuation of the treatment. 

Discussion 

A high recurrence rate and a malignant progression rate of 
about 10% are the major problems involved in the treat- 
ment of superficial bladder cancer. Many kinds of prophy- 
lactic treatment have been used in attempts to reduce the 
recurrence rate and to prevent malignant progression. Post- 
operative prophylactic instillation of anticancer drugs has 
recently become the most popular method. Thiotepa, 
MMC, and ADM have been used widely in Japan, and their 
prophylactic effects have been demonstrated in a multi- 
center, prospective, randomized study organized by the 
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Japanese Urological Cancer Research Group for Adriamy- 
cin [3]. We have also reported that long-term instillation of 
ADM is more effective than a short course [4]. However, 
the prophylactic effect obtained using single-agent treat- 
ment has been unsatisfactory, especially for the high-risk 
group of patients with multiple, high-grade, and recurrent 
tumors. Prophylactic instillation also has disadvantages 
such as the need for frequent visits, pain resulting from 
catheterization, bladder irritability, and high cost. There- 
fore, Soloway et al. [5] have recommended that the deci- 
sion as to whether or not a patient should undergo prophy- 
lactic therapy should be made by the patient if the tumor is 
of a low histological grade and is pathologically classified 
as Ta. However, these authors have also noted that more 
effective prophylactic treatment is needed for high-grade 
cancers. 

Therapeutic instillation is preferable for the objective 
evaluation of the effects of a newly developed treatment 
modality. The CR rates have been reported to be 26% for 
thiotepa, 39% for MMC [6], and 31% for ADM [7] used as 
single agents. In 1985, Fukui et al. [1] first reported using 
sequential instillation therapy with MMC and ADM. This 
treatment was based on the theory that MMC blocks the 
cell cycle at the G2 phase, resulting in enhancement of the 
action of ADM. The CR rate reported by Fukui et al. [1] 
was 56%, and this value seemed to be higher than that 
obtained using single-agent therapy. Thereafter, these in- 
vestigators tested MA therapy in patients with CIS of the 
bladder and reported excellent efficacy that was compara- 
ble with that obtained following BCG instillation [2]. 

Although the present treatment schedule was almost 
same as that used by Fukui et al. [2], we modified the dose 
of ADM (from 40 rag/40 ml physiological saline to 
30 mg/30 ml physiological saline) and extended the dura- 
tion of one course (from 5 weeks to 6 weeks) in an attempt 

to reduce the adverse effects. The CR rate and the inci- 
dence of side effects were both reduced slightly by these 
modifications. Both the therapeutic effect and the adverse 
effects seemed to correlate with the ADM dose. We con- 
cluded that the efficacy of MA therapy lay midway be- 
tween that of conventional single-agent therapy and that of 
BCG therapy. We think that small, multiple, recurrent 
tumors are good targets for therapeutic MA therapy and 
that patients at high-risk for recurrence are suitable candi- 
dates for prophylactic MA therapy. 
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