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Summary. The relapse rate o f  bladder cancer (transitional cell 
Ca) is said to be about 4 5 % - 8 0 %  even after tumor resection. 
Multidisciplinary treatment was designed and studied to prevent 
such recurrence. This treatment was designed to have three 
steps: induction, consolidation, and maintenance therapy. 
Following surgical tumor removal, 0K-432 and Adriamycin 
(ADM) were administered as consolidation therapy, followed 
by administration o f  PSK and carboquone (CQ) in small 
amounts as maintenance therapy continuously for about3 years, 
and the course was observed. 

In both consolidation and maintenance groups various 
non-specific immunoparameters were superior in groups receiv- 
ing combined immunotherapeutic agents. Thus, the use of  
immunotherapeutic agents in combination with chemothera- 
peutic agents was considered to be effective. The 3-year 
recurrence rate was only 8% in the muhidisciplinary treatment 
group, while that in the non-multidisciplinary treatment group 
was 61%. This approach, especially with chemoimmunotherapy 
(ADM and 0K-432) as a consolidation therapeutic mode, is 
therefore considered to be useful for  the prevention o f  
recurrence. 

Introduction 

It is commonly known that primary superficial bladder cancer 
(transitional cell carcinoma of the bladder) relapses in 
4 5 % - 8 0 %  of cases even after surgical removal of the tumor(s) 
[3, 12, 13]. Such a high frequency of recurrence must be 
prevented. 

We have designed for administration in primary superficial 
bladder cancer a multidisciplinary treatment modality to 
prevent postoperative relapse. Our protocol uses the chemo- 
therapeutic agent Adriamycin (ADM) in combination with the 
immunopotentiator picibanil (OK-432) as consolidation ther- 
apy. Effectiveness was evaluated by a randomized controlled 
trial and the rate of recurrence at 3 years was determined by 
Student's t-test [2, 4]. 

Materials and methods 

The subjects of the present study consisted of patients with 
primary superficial bladder cancer, in whom histopathologic 
methods yielded a diagnosis of transitional cell carcinoma of 
the bladder who were found to be tumor-free after TUR-Bt,  
TUC, or open surgery, and for whom periodical evaluation of 
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tumor recurrence by means of postoperative cystoscopy was 
possible. 

Originally about 60 patients were included in the present 
study but some dropped out, so that 39 male and 12 female 
patients, totalling 51 cases, were studied (Table 1). 

The multidisciplinary treatment procedure consisted of 
induction therapy, consolidation therapy, and maintenance 
therapy. After admission, surgery and immunotherapy were 
performed as induction therapy. Subsequently, consolidation 
therapy consisting of concomitant administration of an immu- 
nopotentiator, OK-432, and ADM 30 mg (_-> 70 years old) or 
50 mg (<  70 years old) twice a week for 3 weeks to give a total 
of 180 or 300 mg [14, 16, 17] was given followed by a 3-year 
maintenance therapy program with 0.5 rag/day of the anti- 
cancer agent carboquone (CQ) and 3.0 g/day PO of the 
immunopotentiator PSK. 

During this period, urological tests and measurement of 
non-specific immunologic parameters (peripheral lymphocyte 
count, PPD, PHA skin test, Ty, reactive ratio of lymphocy- 
toblastogenesis ConA/PHA, CEA, etc.) were repeated regu- 
larly. The results for the 3-year period were examined 
statistically to compare the recurrence rate of the non-mul- 
tidisciplinary treatment group (patients treated by surgical 
operation alone) with that of the multidisciplinary treatment 
group. 

In addition, the side-effects of ADM alone in the 
consolidation therapy were compared with those in the group 
receiving concomitant immunologic agents. 

Stages were determined in accordance with the UICC pT 
classification. Patients in T a through T 3 whose tumors had been 
removed surgically were studied [6, 15]. 

Table 1. Multidisciplinary treatment of bladder cancer (background 
factors) 

Controls OK-432 X~0 

1. Sex Male 13 26 
Female 5 7 

2. Stage T1 1 1 
T 2 5 8 
T 3 12 24 

3. Metastasis ( - )  18 33 
(+ )  o o 

4. Chemo- ADM 15 33 
therapy Others 3 0 

0.279 (dr = 1) 
(n.s.) 

1.484 (df = 2) 
(n.s.) 

(n.s.) 
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Fig. 1. Variations of lymphocyte counts after multidisciplinary 
treatment in bladder cancer 
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Fig. 2. Variations in PPD and PHA skin test and in Su-P skin test after 
multidisciplinary treatment of bladder cancer 

Results 

1. Variations in immunologic parameters during 
consolidation therapy 

Changes in immunologic parameters 1 week after consolida- 
tion therapy with ADM and OK-432 in comparison to baseline 
values were investigated. 

a) Peripheral lymphocyte count (Fig. 1). Although no remark- 
able difference in the peripheral lymphocyte count was noted, 
~r tendency for the lymphocytes to increase in number 
suggested the frequency of reaction of helper T cells and killer 
T cells in the cell-mediated immunity of the hosts. 

b) PPD and PHA skin tests, and Su-P skin test (Fig. 2). A 
significant difference in PPD and PHA skin test was noted 
between the control and multidisciplinary groups. 

c) Reactive ratio of  lymphocytoblastogenesis (ConA/PHA) 
(Fig. 3). The reactive ratio of lymphocytoblastogenesis by 
mitogen ConA/PHA was determined. There was a significant 
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Fig. 3. Variations of reactive ratio mitogen Con A/PHA after 
multidisciplinary treatment of bladder cancer 

difference between controls and the multidisciplinary group 
[19]. 

d) IgGFcR + T cell (7"7) in T cell subsets (Fig. 4). When the 
control group was compared with that receiving the ADM and 
OK-432 combination, the T7 of the controls showed an 
increase, which suggested stimulation of the function of 
suppressor T cells, while the recovery of cell-mediated 
immunity in the combination group was possible. 

e) Blood CEA (Fig. 5). Controls showed a tendency toward 
some increase in blood CEA, while the ADM plus OK-432 
combination group showed a marked decrease in this param- 
eter from abnormally high levels down to normal levels. 

From this it was postulated that when ADM is adminis- 
tered in large doses in consolidation therapy, the non-specific 
immunity of the host is increased by the concomitant use of 
adjuvant immunotherapy in spite of the strong immunosup- 
pressive action of ADM, which in turn permits administration 
of large doses to provide increased effectiveness. 

2. Side-effects of  A D M  

It is well known that ADM has severe side-effects, such as 
leukopenia, alopecia, gastrointestinal disturbances, and myo- 
cardial disorders [1, 18]. 

In our study, gastrointestinal disorders generally contin- 
ued for 2 - 3  days in the ADM plus OK-432 combination group, 
but these were relatively moderate in degree, and in most cases 
leukopenia abated within 2 weeks, although it was severe in a 
couple of cases. 

Nearly all patients treated with ADM alone showed 
alopecia; however, in the combination group it was limited to 
10%-30% of their hair, and none showed myocardial 
disorders. This shows that the addition of the immunopoten- 
tiator OK-432 to ADM therapy was useful in the prevention of 
drug side-effects. 
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Fig. 4. Variations in lgGFcR + T cell after multidisciplinary treatment 
of bladder cancer 

3.0 

<[~ OK432 

w 2.0 r 
o 

n = 2 5  
control I n=14 [ 

1.0 

1 I 
b e f o r e  after 

Fig. 5. Variations in CEA after multidisciplinary treatment of bladder 
cancer 

3. Maintenance therapy 

Following consolidation therapy, the subjects received main- 
tenance therapy at outpatient  clinics. Maintenance therapy 
consisted of 0.5 mg/day of C Q  and 3.0 g/day of the immuno- 
potent ia tor  PSK for 3 years. During this period, the patients 
were followed-up with periodical measurements  of  immuno- 
logic parameters  and other  examinations including cystoscopy 
to check for relapse. 

4. Recurrence rate (Table 2) 

The recurrence during the 3-year period was studied statisti- 
cally to determine the usefulness of the multidisciplinary 
t reatment  for prevent ion of  recurrence.  

The  group in which multidisciplinary t reatment  was 
per formed completely as planned was called group A,  while 
another  group of patients whose tumors were removed by 
surgery and who received no other  adjuvant  therapy were 
placed under  observation and called group B. There  were 24 
patients in group A and 27 in group B. Recurrence  was 
evaluated according to the pT classification. 

In group A ,  no recurrence occurred among six cases in Ta 
through T1; among 10 of  T 2 cases, recurrence occurred in one 
case (10%); in T 3 patients,  one of eight cases, or 13%, had 
recurrence;  thus a total of two cases of recurrence,  or 8% of all 
24 cases was seen. 

In group B, there were 10 T a - T  1 cases, with recurrence 
occurring in one case (10%); among T2 patients tumor  relapsed 
in eight of  10 cases, or  80%; in T 3 patients recurrence occurred 
in eight of eight patients (100%); thus in total, recurrence was 
seen in 17 of 28 patients, or  in 61% of the total. 

Comparison of the disease-free rates (%) for groups A and 
B also shows a significant difference between the two groups 
(Fig. 6). 

Discussion 

Immunotherapy  for cancer, which was first advocated by 
Math6 et al. [7] in 1969 and Mor ton  et al. [8] in 1974, now 

Table 2. Recurrence rate (%) in bladder cancer 

Stage Group A Group B 

Cases No. Recur- Cases No. Recur- 
of rence of rence 
recur- rate recur- rate 
rences (%) rences (%) 

Ta~T 1 6 0 0 10 1 10 
3?2 10 1 10 10 8 80 
T3 8 1 13 8 8 100 

Total 24 2 8* 28 17 61" 

* The difference between group A and group B is statistically 
significant (P < 0.01) 

100 ~' 

90 

8 0  

7 0  

60,  

5 0  

40 

30. 

20. 

I0 

iM iM iM i¥ t'SM'SM(~i¥ 2"~2'6M2"~3~ iM 

Fig. 6. Disease-free rate (%) in bladder cancer 

requires review even though it is widely used. Nevertheless,  it 
has been our contention that the combinat ion of immunologic 
agents with chemotherapeut ic  agents such as A D M ,  which 
have strong immunosuppressive actions, is an effective means 



S 50 

of making the use of large doses of the chemotherapeutic 
agents possible while reducing their side-effects [9-11]. 

BCG and OK-432 are considered effective immunopoten- 
tiators for use in consolidation therapy, as they help to increase 
the immunity of the host above the normal level. Ideally they 
should be given intracutaneously to stimulate the immunologic 
system [5, 9-11].  

o u r  protocol for prevention of the recurrence of bladder 
cancer is to remove the patients' tumors, after which 
consolidation and maintenance therapy are administered and 
the patients are followed-up for long periods of time. It is 
important to combine consolidation therapy with maintenance 
therapy in the treatment of patients once their tumors have 
been removed. This is where the significance of our multid- 
isciplinary treatment lies. 

Overall, in group A, in which the patients received our 
multidisciplinary treatment protocol for prevention of recur- 
rence of bladder cancer, the recurrence rate was only 8%; 
while the rate was 61% in group B, in which multidisciplinary 
treatment was not given. 

The most important element of this treatment is to 
persuade patients to agree to consolidation therapy with ADM 
and OK-432 even after their tumors have been removed. 

The side-effects of ADM observed in our study were 
significantly lower than those reported by Carter et al. [1]. The 
difference in the rates of recurrence in the group receiving 
multidisciplinary treatment and the group not receiving 
multidisciplinary treatment is evidence that our multidisciplin- 
ary approach was useful in the prevention of recurrence of 
bladder cancer. 

References 

1. Carter SK, Wasserman TH (1975) The chemotherapy of urologic 
cancer. Cancer 36 : 729-747 

2. Cohen J (1969) Statistical power analysis for the behavioral 
sciences. Academic Press, New York 

3. Dekernion JB, Skinner DG (1978) Epidemiology, diagnosis, and 
staging of bladder cancer. In: Skinner DG (ed) Genitourinary 
cancer. Saunders, Philadelphia London Toronto, pp 213-231 

4. Gehan EA, Freireich EJ (1974) Non-randomized controls in 
cancer clinical trials. N Engl J Med 290:198-203 

5. Hoshino T, Uchida A, et al (1976) Immunotherapy of cancer with 
immunostimulants. Jpn J Clin Immunol 8:1105-1114 

6. Karnofsky DA (1961) Meaningful clinical classification of thera- 
peutic responses to anticancer drugs. Clin Pharmacol Ther 
2: 709-712 

7. Math6 G, et al (1969) Active immunotherapy for acute lympho- 
Mastic leukemia. Lancet I:697 

8. Morton DL, et al (1974) BCG immunotherapy of malignant 
melanoma. Summary of seven years' experience. Ann Surg 
180 : 635 

9. Nakagami Y, et al (1978a) Adjuvant immunotherapy with 
antitumor Str. pyogenes preparation in urogenital carcinoma. 
J Nippon Med Sch 45:284-286 

10. Nakagami Y, et al (1978b) Adjuvant immnnotherapy with 
antitumor Str. pyogenes preparation in urogenital carcinoma. 
(Abstract) XIIth International Congress of Cancer in Buenos 
Aires, Workshop # 28 No. 2, 71 

11. Nakagami Y, et al (1979) Adjuvant immunotherapy with antitu- 
mor Str. pyogenes preparation (immnnopotentiator OK-432) in 
urogenital carcinoma. Acta Urol Jap 25:133-141 

12. Niijima T (1978) Intravesical therapy with adriamycin and new 
trends in the diagnostics and therapy of superficial urinary bladder 
tumours. WHO center meeting records, pp 37-44 

13. Persky L, Krnsh ED, Soloway M (1978) Urothelial tumors. In: 
Devine CJ Jr (ed) Urology in practice. Little, Brown, Boston, pp 
653-690 

14. Turner AG, Durrant KR, Malpas JS (1979) A trial of bleomycin 
versus adriamycin in advanced carcinoma of the bladder. Br J Urol 
51 : 121-124 

15. Union Internationale Contre le Cancer (1978) TNM classification 
of malignant tumors. UICC, Geneve, pp 113-117 

16. Wallace DM, Bloom HJG (1976) The management of deeply 
infiltrating (T3) bladder carcinoma: Controlled trial of radical 
radiotherapy versus preoperative radiotherapy and radical cys- 
tectomy (First report). Br J Urol 48:587-594 

17. Weinstein SH, Schmidt JD (1976) Doxorubicin chemotherapy in 
advanced transitional cell carcinoma. Urology 8:336-341 

18. Yagoda A, Watson RC, Whitmore WF, Grabstald H, Middleman 
MP, Krakoff IH (1977) Adriamycin in advanced urinary tract 
cancer. Cancer 39:279-285 

19. Yata J (1978) Cells involved in immune responses and their rules. 
Jpn J Dermatol [B] 88:607-613 


