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Summary. Intravesical chemotherapy, has been widely 
employed in this country as part 'gf the treatment strategy for 
clinically localized bladder cancer. Although surgery remains 
the principal therapeutic modal~ty, intravesical agents are 
increasingly being considered as adjuncts and as salvage or 
prophylactic therapy for polychronotopic superficial disease. 
Instillation treatment is first-line therapy for diffuse in situ 
carcinoma. 

Several compounds have been subjected to intravesical trials 
in this country, but thio-TEPA has been most extensively 
studied. More recently mitomycin C and Adriamycin have been 
utilized following encouraging preliminary reports from 
abroad. BCG, a biologic agent, has" also stimulated interest and 
current trials'. Phase I - H  studies with intravesical interferon 
have been initiated. 

While the potential role for intravesical therapy is becoming 
clear, additional trials to test new agents, compare current 
agents, and refine dose, concentration, volume, and contact 
time are indicated. 

Intravesical chemotherapy has been widely used in this country 
as part of the treatment strategy for superficial bladder cancer. 
Although surgery remains the principal therapeutic modality, 
intravesical agents are increasingly being considered for 
primary or prophylactic therapy in polychronotopic disease. 
Instillation treatment is now often the initial therapy for diffuse 
in situ carcinoma. 

While the basic rationale for intravesical instillation of 
cytotoxins in bladder cancer has been evident for several 
decades, it is only within the past 20 years that agents with 
appreciable activity and tolerable toxicity have become 
available. Early experience with several different compounds, 
including silver nitrate, trichloracetic acid, podophyllin, and 
clorpactin was disappointing. Subsequent trials with radioac- 
tive isotopes were also unrewarding and frequently associated 
with bladder fibrosis, contracture, and hemorrhage [39]. 

In 1961 Johnes and Swinney [23], and in 1963 Veenema et 
al. [40] described the antitumor activity of intravesical 
thio-TEPA. Since that time, several other chemotherapeutic 
agents have been tested [14, 36], but appreciable experience in 
this country is available only with thio-TEPA, mitomycin C, 
Adriamycin, and recently BCG. 

Thio-TEPA 

Thio-TEPA is a cell-cycle-nonspecific alkylating agent which is 
chemically related to nitrogen mustard. It is a low-molecu- 

lar-weight compound that can be absorbed through the bladder 
and may result in systemic toxicity. Myelosuppression, man- 
ifest primarily as leukopenia and thrombocytopenia, can be 
acute or chronic, seems to be dose-related, and occurs 
sufficiently frequently (12%-26%) to make routine hemato- 
logic monitoring mandatory [19, 24, 31]. As with other agents, 
absorption is enhanced in bladders containing tumors, follow- 
ing radiotherapy, in the presence of inflammation, and after 
endoscopic resection. Local toxicity in the form of chemical 
cystitis is reversible but bladder contracture, allergic phenom- 
ena, and sterility have also been reported [20, 41]. The drug is 
commonly administered as a 30-60-mg dose in a 1-mg/cm 3 
concentration, and held in the bladder for 2 h. The dosage 
schedule depends upon the intent of the therapy. 

Thio-TEPA is generally held to be active in eliminating 
existing tumors. Following six to eight weekly intravesical 
instillations of thio-TEPA, approximately one-third of patients 
will experience complete clearance of tumor, and another 
third, a partial clearance [14, 23, 24, 41]. The response rate is 
independent of tumor grade, superficial stage, and gross 
morphology. Large tumors (>  4 cm) and multiple tumors (_> 4) 
respond to a lesser degree [24]. 

The value of thio-TEPA in prevention of recurrent tumors 
has been more difficult to assert [2, 11, 43]. Recently, the 
National Bladder Cancer Collaborative Group A initiated a 
study designed to reconfirm the primary activity of thio-TEPA 
and to carefully assess its usefulness as a prophylactic agent 
[24]. Two dosage levels were studied (30 and 60 mg) and an 
untreated control group was included in the prophylactic 
phase. Of the 95 patients with stage O - A  carcinoma of the 
bladder, 45 were cystoscopically tumor-free after two courses, 
though 15 of these remained cytologically positive. The 30- and 
60-rag doses were equally effective. 

In the prophylactic phase of this cooperative group study, 
the dosage schedule required monthly instillations for a 
maximum of 2 years. The study groups were comparable with 
respect to important tumor-related variables such as anteced- 
ent tumor frequency, tumor multiplicity, and interval from last 
tumor. At the last report, early analysis required statistical 
projections, which nevertheless demonstrated a significant 
benefit from prophylactic thio-TEPA irrespective of dose (30 
or 60 mg). At 12 months only 40% of control patients were free 
of recurrence, as against 66% of those receiving thio-TEPA. 
Patients who had participated in the therapeutic phase of this 
study and had exhibited a complete response did particularly 
well with prophylactic thio-TEPA (100% disease-free at 12 
months). 
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In another controlled study [8], under the direction of the 
Veterans Administration Cooperative Research Group, 
thio-TEPA significantly decreased the frequency of recur- 
rences compared with pyridoxine and placebo, although the 
number of patients in whom disease recurred was not reduced 
and the disease-free interval was not lengthened. 

Short-term thio-TEPA prophylaxis immediately after 
resection seems to diminish recurrence regardless of the 
particular dosage schedule, and presumably acts by eliminating 
the implantation of malignant cells on the urothelial surface 
traumatized during endoscopic therapy [7, 13, 34]. Gavrell et 
al. [16] initiated prophylactic thio-TEPA treatment in the 
immediate postoperative period, decreasing the recurrence 
rate without appreciable toxicity. 

Intravesical thio-TEPA has been suggested [42] as an 
adjunct to prevent pelvic and wound implantation following 
open-bladder surgery for carcinoma, a largely unexplored role 
for intravesical agents. 

Mitomycin C 

Mitomycin C is an antitumor antibiotic isolated from Strep- 
tomyces caespitosus and, like thio-TEPA, it functions as an 
alkylating agent. Its molecular weight is 334, which is felt to 
account for the lack of measurable absorption and systemic 
toxicity. The incidence of vesical irritation ranges from 6% to 
32%, and this can be sufficiently severe to cause termination of 
the planned treatment course [10, 26, 37]. Contact dermatitis 
has been described, which is avoided by careful washing of 
hands and genitalia [32]. Primary activity has been demon- 
strated at doses ranging from 20 to 60 mg instilled in 1-mg/cm 3 
concentrations weekly for 8 weeks. The objective response 
rate ranges from 67% to 86%, complete response rates being 
consistently about 45% [5, 10, 26, 32, 37]. Responses were 
evident in thio-TEPA failures, though at a lesser rate [37]. 
Prophylactic activity of mitomycin C has been suggested [9] 
and is the subject of a phase-III comparison with thio-TEPA 
recently initiated by the Northern California Oncology 
Group. 

Doxorubicin 

Doxorubicin (Adriamycin) is an antitumor antibiotic of the 
anthracycline group, which has been the focus of studies 
conducted by the European Organization for Research on the 
Treatment of Cancer (EORTC) [39]. A large molecule (molec. 
wt. 552), doxorubicin has been essentially free of systemic 
effects other than occasional allopecia [3, 12, 35]. Local 
symptoms of irritation and hematuria appear to be dose-re- 
lated, can be frequent (22%) and severe, but are usually mild 
and reversible [3, 12, 15, 35]. Measurable diminished capacity 
due to bladder wall fibrosis has been documented, but has not 
as a rule been clinically evident [12, 22]. The usual dose 
employed ranges from 50 to 80 mg, instilled at 1 - 2  mg/cm 3 
concentration with a contact time of 1 - 2  h. Both primary and 
prophylactic activity have been noted [1, 12, 22, 35]. 

Published experience with this agent in the United States is 
limited. Garnick et al. reported [15] a 61% complete response 
rate, cystoscopically and cytologically, to primary doxorubicin 
instillation in 18 patients with stage O - A ,  low- and high-grade 
tumors. Therapy was initiated with 60 mg Adriamycin instilled 
in 40-50  cm 3 and retained for 1 h every 3 weeks for 2 months. 

Doses were escalated to 90 mg and the frequency of instillation 
was tapered over the course of 1 year. 

In 1977 Banks et al. [3] reported the results of a 
predominantly prophylactic study of intravesical doxorubicin 
in 13 patients. Starting 2 weeks after surgical clearance of the 
bladder, each month 50 mg doxorubicin was instilled in a 
volume of 150 cm 3 and retained for 30 min. Cytology that was 
positive before the instillation converted to negative in 10 of 12 
patients, and one of two patients with incompletely resected 
papillomatosis had complete clearance. Eight of the 13 patients 
exhibited no recurrence although the median follow-up was 
only 10 months. No local or systemic toxicity was noted. 

A controlled prophylactic study [44] was conducted at the 
Mayo Clinic, involving 90 consecutive patients who randomly 
received intravesical saline, 50mg Adriamycin, or 60 mg 
thio-TEPA, retained for 30 min immediately after resection of 
superficial (O A, CIS) tumors. Both cytotoxic agents were 
found to significantly reduce the incidence of recurrent tumors 
within the 3- to 6-month period of evaluation. 

Other agents 

Bleomycin. Bracken et al. [4] instilled bleomycin into the 
bladders of 26 patients with residual stage O - A  tumors. A 
3-week interval following staging endoscopy, an optimal dose 
of 60 U in 30 cm 3 volume, weekly instillations for 8 weeks, and 
a 2-h contact time are the critical details of this study. Systemic 
absorption was detected in only three of 23 patients at well 
below therapeutic or potentially toxic levels. There were no 
clinical signs of local toxicity, although at cystoscopy intense 
cystitis was noted in four of seven patients in whom the drug 
destroyed lesions. A complete response was seen in 27% but 
not in any patient with a large tumor burden. 

A preliminary report [27] of low-order (13% CR) activity 
with intravesical cisplatinum awaits wider experience in this 
country, although it is currently being included in EORTC 
phase III  trials [36]. 

Bacillus Calmett-Guerin (BCG). An attenuated bovine 
mycobaeterium, BCG has been carefully studied in this 
country with exciting preliminary results. Following the 
original uncontrolled prophylaxis studies of Morales et al. [28, 
29], other investigators initiated prospective randomized 
protocols to verify the activity of intravesical BCG. 

Herr et al. recently updated [18] their results in 69 patients 
with multiple recurrent superficial bladder cancer randomized 
to endoscopic surgery with or without BCG therapy. BCG 
(Pasteur strain) was administered weekly for 6 weeks, both 
intravesically and percutaneously, starting 2 weeks after 
transurethral resection of all visible tumors. A statistically 
significant decrease in the tumor recurrence rate and in the 
number of patients exhibiting progressive disease requiring 
cystectomy was noted in the BCG group. Of 47 patients with 
positive pretreatment cytology, only two of 21 control patients 
converted to negative, as against 20 of 26 BCG-treated 
patients. 

Lamm et al. [25] initiated a similar prophylactic BCG 
study and likewise recorded statistically significant results: a 
50% recurrence rate in control patients, as against 21% in 
BCG patients followed for up to 4 years. 

The primary activity of intravesical BCG against superfi- 
cial bladder cancer has very recently been demonstrated by 
Morales et al. [30]. Twenty-three patients received 120 mg 
BCG instilled each week for 6 weeks. Complete ablation of 
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residual tumor  was achieved in 14 patients (61%) and 
maintained throughout  the period of observation (mean 
follow-up 27 months).  

Toxicity with B C G  therapy has been generally mild. 
Almost  invariably mild transient frequency and dysuria result, 
with occasional hematuria  and rate low-grade fever and 
malaise. Severe toxicity (28%) was seen with the extended 
B C G  (Tice strain) t rea tment  course of Brosman [6], and 
included chills and fever,  severe lower tract voiding symptoms, 
abnormal  liver function tests, and pulmonary infiltrate. Four  of 
his patients required hospitalization. Whether  these more 
severe symptoms relate to the specific strain of B C G ,  the 
durat ion of the t reatment  course, or other  factors remains to be 
determined.  

Current  prophylactic B C G  studies in this country have 
focused in two pert inent  issues. L a m m  et al. are evaluating the 
impact of the percutaneous B C G  component ,  while Her r  et al. 
have dropped this inoculation and are studying the value of 
maintenance therapy. Control led trials comparing B C G  with 
other  intravesical agents are being formulated.  

Carcinoma in situ 

Intravesical trials in carcinoma in situ have been a natural 
deve lopment  of current t rea tment  recommendat ions  for this 
condition, which have ranged from observation to immediate  
cystectomy. Act ive  intravesical agents to date would include 
th io -TEPA,  doxorubicin,  and BCG.  The necessity of main- 
tenance therapy has been suggested for patients treated with 
doxorubicin [22]. Results of similar long-term studies with 
other  agents are pending. 

The future 

Current  new directions of study include noncytotoxic intra- 
vesical agents (e.g.,  interferon [21, 33]) and new routes of 
administrat ion (e.g.,  oral methotrexate  [17], pyridoxine [36], 
and retinoic acid derivatives [38]). 

Several effective intravesical agents with manageable  
toxicity are now available to the clinician for consideration in 
the t rea tment  strategy for superficial bladder cancer. Refine-  
ments of  dose, concentrat ion,  volume,  contact t ime, and 
schedule of instillations will follow from further clinical 
experience.  Phase-III  studies of these agents will focus not  only 
on activity and toxicity but on economic issues as well. Other  
critical questions include the need for maintenance therapy, 
the relation of primary and prophylactic activity to tumor  
grade, and the potential  for long-term toxicity. 
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