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Summary--Patients with hormone escaped advanced progressive prostate cancer were 
randomized either to receive either high-dose Estramustine phosphate orally or Mitomycin C 
by i.v. injection every 6 weeks until signs of progression or death supervened. Patients on both 
arms progressed rapidly, with a median time to progression of 5 months and a median length 
of survival of only 10 months. Toxicity was very considerable in both arms. 

INTRODUCTION 

Patients presenting with metastatic prostatic 
carcinoma will usually respond to standard 
endocrine treatment by orchidectomy, LHRH 
agonist or other anti-androgen therapy. Of the 
80% who initially respond, 50% relapse within 
3 years and there has, to date, been no very 
satisfactory way of  limiting their disease there- 
after, clinicians main efforts being directed 
towards symptom palliation. Following a series 
of  Phase II investigations carried out by the 
EORTC-GU Group, Mitomycin was found to 
be moderately effective in the treatment of 
patients who had relapsed following primary 
hormonal therapy. In a previous study of 27 
patients with metastatic disease[l], a partial 
response rate of 28% was found where Mito- 
mycin was used in a dose of 15 mg/m 2 every 
6 weeks. Estramustine phosphate is a combi- 
nation oestrogen/nitrogen mustard which has 
been shown to be effective in both primary and 
secondary therapy in advanced prostatic cancer. 
Recently, in high doses, i.e. > 560 mg/day [2, 3], 
it has been shown to exert a direct cytotoxic 
action which was not apparent at lower dosages. 
Since there were a substantial number of 
patients relapsing on primary hormonal therapy 
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who initially presented with metastatic disease, 
the EORTC-GU Group in 1986 felt that it was 
appropriate to investigate these two agents in a 
randomized, prospective, multicentric Phase III 
study. 

MATERIALS AND METHODS 

One hundred and seventy-seven patients 
were randomized between the two arms of 
a Phase III prospective multicentric study 
between September 1986 and April 1989. All 
patients had proven progression of their ad- 
vanced prostatic cancer, the majority progress- 
ing both in their metastases and primary 
tumour. Previous treatments were mainly 
hormonal, although a few patients had received 
local irradiation, either to the primary tumour 
or pelvic lymph nodes, and a few had undergone 
palliative irradiation to painful metastases or 
had received steroid therapy. At the time of this 
interim analysis 143 patients had gone off-study 
for progression, including death due to malig- 
nant disease or toxicity; 110 of these have been 
fully evaluated and form the basis for this 
report. In March 1990 the status of evaluation 
was as summarized in Table 1. The patients 
randomized in this study all came from insti- 
tutions with members in the EORTC-GU 
Group. Their affiliations are shown in Table 2. 

The characteristics of the 152 eligible patients 
are shown in Table 3, where it can be seen that 
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Table I. Status of evaluation by the 
co-ordinator (~. March 90) 

No. of patients randomized 177 
No. of patients off-study 143 
No. of patients evaluated 110 
Ineligible 12 
Partially evaluable 7 
Fully evaluable 91 

study 

(7%) 
(4%) 

a substantial number of patients had other 
chronic diseases and the majority of patients 
had pain varying from mild to intractable, i.e. 
requiring regular narcotic analgesia. 

The majority had a performance status of 1 
on the ECOG scale, a few had a worse perform- 
ance status. All patients had been treated pre- 
viously with hormonal manipulation and some 
patients had undergone as many as five different 
therapies prior to admission to the study. 

The TN and G categories of the patients 
follow the usual pattern seen in other similar 
studies on metastatic prostatic cancer [4]. The 
majority had advanced T stage and the G 
category was usually G2-G3 (Table 4). The 
majority of the patients had not undergone any 
lymph node staging but a few had at the time of 
radical prostatectomy. 65% of the patients had 
progressed in their metastatic disease only, but 
25% had both metastatic and local progression 
at the time of entry into the study. 

T H E R A P E U T I C  R E G I M E  

Mitomycin C was administered by i.v. injec- 
tion into a slowly running saline drip every 6 

Table 2. Eligible patients by institution 

Oslo 29 
Offenbach 19 
P. R., Hull 15 
AMC, Amsterdam 13 
VUB, Brussels 9 
HOP, Cochin, Paris 8 
AVL, Amsterdam 7 
Varese 7 
Bichat, Paris 7 
CHU, Liege 6 
St Luc, Brussels 6 
Radboud, Nijmegen 5 
Ramaz, Carpi Modena 4 
Newcastle 3 
Miinchen 3 
Castle ford 3 
AZ, Gent 3 
St Jozef, Oostende 3 
Curry Cabral, Lisbon 3 
W. A., Den Bosch 2 
GZG, Hertogenbosch 2 
AZ, Utrecht 1 
OLVG, Amsterdam 1 
AZ, Groningen 1 
Santa Maria, Lisbon I 
York I 
Zuiderz, Rotterdam I 
Erasmus 1 
AZ, Maastrict 1 

Total 165 

Table 3. Patient characteristics (152 
patients) 

WHO performance status 
0 18(12%) 
1 74 (49 % ) 
2 40 (26%) 
3 20(13%) 

Chronic diseases 
Cardiovascular 75 (49%) 
Respiratory 15 (10%) 
Musculo-skeletal 5 (3%) 
Other 14 (9%) 

Pain 
None 29 (19%) 
Mild 36 (24%) 
Moderate 41 (27%) 
Severe 11 (7%) 
Intractable 35 (23%) 

weeks. This was performed as a day case and no 
patients had to be admitted for the infusion. 
Estramustine phosphate was given in tablet 
form by mouth and the initial dose was 560 mg, 
i.e. 4 tablets/day. Attempts was made to escalate 
the dose to 700 mg after 2 weeks but only half 
of the patients were able to tolerate this high 
dose, principally due to gastro-intesinal side 
effects; 10% of patients who did manage to 
escalate the dose of Estracyt returned to the 
original dose for the same reason (Table 5). 

T O X I C I T Y  O F  T R E A T M E N T  

The toxicity experienced by this group of 
patients has been disappointingly severe. Many 
patients, a total of 28% who have been evalu- 
ated so far, have stopped treatment for this 
reason. In the Estracyt arm, 56% of them 
stopped within the first 6 weeks of treatment; in 
those patients receiving Mitomycin C some 
stopped after only 1 injection and some after 
as many as 8. The toxicity responsible for 
patients stopping treatment is summarized in 
Table 6. 

Table 4. Disease characteristics (152 
patients) 

T category on study 
0 I (1%) 
I 4(3%) 
2 13(9%) 
3 45 (30%) 
4 56 (37%) 
X 32(21%) 

N category 
0 27(18%) 
I 2(1%) 
2 8(5%) 
3 6 (4%) 
4 19(13%) 
X 90 (59%) 

Histology (3 category 
1 16(10%) 
2 66 (43%) 
3 60 (40%) 
X 10(7%) 
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Table 5. Estracyt dose escalation to 
700 mg/day 

No 27 (39%) 
Yes 35 (51%) 
Return to 560 mg/day 7 (10%) 

Total 69 

Table 7. Reason off study (%) 

Estracyt Mitomycin C Total 

Toxicity 25 (37) 15 (24) 40 (31 ) 
Progression 32 (47) 36 (57) 68 (52) 
Other I I (16) 12 (19) 23 (17) 
Off/total 68/84 (81) 63/81 (78) 131/165 

Table 8. Cause of death 

Estracyt Mitomycin C Total 

973 

Table 6. Stopped treatment due to side effects 

Estracyt Mitomycin C 

H aematological 0 12 (16) 
Gastro-intestinal 18 (22) 2 (3) 
Cardiovascular 6 (7) 0 
Painful gynecomastia 3 (4) 0 
General malaise 1 (1) 0 
Dyspnoea 0 1 (1) 
Massive pneumonia 0 1 (1) 

Total 28/82 16/76 
34% 21% 

Time at which stopped 56% within the Ranging from 
first 6 weeks 1 to 8 injections 

(i.e. 6-48 weeks) 

It can be seen that the principal side effects of 
treatment with Estracyt were gastro-intestinal, 
while those of Mitomycin C were haemato- 
logical. The haematological side effects of 
Mitomycin C generally consisted of low 
white counts, i.e. <4.0 × 109/1 and platelets 
< 100,000. If the haemoglobin fell to 9.0 g/dl a 
bone marrow aspiration was performed and in 
at least one case Mitomycin C marrow toxicity 
resulted in the death of a patient. The gastro- 
intestinal side effects of Estracyt therapy were 
mainly those of nausea, anorexia and vomiting 

Malig. disease 41 (85) 33 (73) 74 (80) 
Toxicity 0 (0) I (2) I (1) 
Infection 0 (0) 2 (4) 2 (2) 
Cardiovascular 5(10) 6(13) I1 (12) 
Other/unknown 2 (4) 3 (7) 5 (5) 

Total 48/84(57) 45/81 (55) 93/165 

often associated with considerable loss of 
weight. Table 7 shows the reasons for patients 
going off study, wherein it can be seen that the 
majority went off-study because of progression 
although 30% have gone off-study out of the 
first 165 patients because of toxicity. The differ- 
ence between Estracyt and Mitomycin C is not 
statistically significant in this respect. 

R E S U L T S  

In this study a large number of patients have 
already died. Of the patients presently eligible, 
93 of 165 have died, the causes of death are 
summarized in Table 8. 

While the majority have died of malignant 
disease, cardiovascular and other causes have 
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Fig. 1. Time to progression. 
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contributed significantly that there has been one 
toxic death due to bone marrow suppression. 

The mean time of progression in this study is 
identical for both the Estracyt and Mitomycin C 
arms and is summarized in Fig. 1. The median 
time to progression is 5 months. 

Survival after the onset of this treatment 
is very short-lived. The median time to death 
is 10 months and there is no difference 
between Estracyt or Mitomycin C in this respect 
(Fig. 2). 

employed in this study is of proven benefit 
in this group of patients. When compared to 
simple palliation with analgesics, hemibody 
irradiation or local irradiation, the length of 
survival does not appear to have been signifi- 
cantly prolonged [7]. It is quite clear that in 
this group of patients neither Mitomycin C 
nor Estracyt in the dosage used in this study 
can be recommended for the treatment of 
hormone escaped advanced progressive pro- 
static cancer. 

DISCUSSION 

The best way to manage hormone escaped 
cancer still remains an enigma. There is no 
doubt that the hormone-insensitive or hormone- 
resistant cells[5,6] are responsible for a 
patient's death from prostatic cancer. No par- 
ticularly effective single chemotherapeutic 
agent has yet been discovered and while the 
two agents used in this study are probably 
amongst the most effective, their ability to pro- 
long survival and lengthen the time to pro- 
gression has proved most disappointing. What 
is of equal importance in this group of patients 
is the serious toxicity which patients in both 
arms of the study have suffered. It is quite 
clear that with this degree of toxicity and 
poor therapeutic response neither regime 

REFERENCES 

1. Jones W. G., Fossa S., Bono A. V., Croles J. J., Stoter 
G., De Pauw M., Sylvester R. and members of the 
European Organisation for Research and Treatment of 
Cancer Genito-urinary Cancer Co-operative Group: 
Mitomycin C in the treatment of metastatic prostate 
cancer. Report of  an EORTC Phase II study. Wld J. 
Urol. 4 (1986) 182-185. 

2. Gunnarsson P. O., Andersson S. B., Johanssen 
S. A., Neilsson T., Plym S. and Forshell T.: Pharma- 
cokinetics of Estramustine phosphate (Estracyt) in pro- 
static cancer patients. Eur. J. Clin. Pharmac. 26 (1984) 
113. 

3. Hartley-Asp B. and Gunnarsson P. O.: Growth and cell 
survival following treatment with Estramustine and 
nornitrogenmustine, oestradiol and testosterone of a 
human prostatic cancer cell line, DUI45. J. Urol. 127 
(1982) 818. 

4. Stoter G. and Jones W. G.: The chemotherapy of 
hormone refractory prostatic cancer. In The Manage- 
ment o f  Advanced Cancer o f  Prostate and Bladder 
(Edited by P. Smith and M. Pavone Macaluso). Liss, 
New York (1988) pp. 123 125. 



Treatment of hormone escaped prostate cancer 975 

5. Labrie F., Dupont A., Gigu&e M., Borsanyi 
J. P., Lacourci6re Y., B61anger A., Lachance R., 
Emond J. and Monfette G.: Combination therapy 
with Flutamide and castration (orchiectomy or 
LHRH agonist): the minimal endocrine therapy in 
both untreated and previously treated patients with 
advanced prostate cancer. In The Management of 
Advanced Cancer of Prostate and Bladder (Edited by 
P. Smith and M. Pavone Macaluso). Liss, New York 
(1988) pp. 41452. 

6. Labrie F., Luthy I., Veilleux R., Simard J., B61anger A. 
and Dupont A.: New concepts on the androgen sensi- 
tivity of prostate cancer. In Progress in Clinical Biology 
of Prostate Cancer Research (Edited by G. P. Murphy, 
S. Khoury, R. Kuss, C. Chatelain and L. Denis). Liss, 
New York, Vol. 243A (1986) p. 145. 

7. Fossa S. D., Jahnsen J. U., Ogreid P., Haveland H. 
and Tr6vag A.: High dose medroxyprogesterone acetate 
versus Prednisolone in hormone resistant prostate 
cancer. Eur. Urol. 11 (1985). 


