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Summary. Twenty-two orchiectomized men with pro- 
gressive stage D2 prostate cancer were treated with a 
3-week cycle of estramustine phosphate (EMP: from day 3 
to day 21) and androgen priming (from day 1 to day 4). A 
partial response according to the NPCP-USA criteria was 
shown in 4 of 20 evaluable patients. Median progression- 
free survival of all patients was 24 weeks (range, 4-48) 
and median survival, 42 weeks (range, 4-112). Although 
in two cases treatment had to be stopped due to a marked 
increase in bone pain, no life-threatening side effects were 
observed. The androgen sensitivity of tumors was support- 
ed by the occurrence of increase in prostatic phosphatase 
and in bone pain in most patients. In this group of pa- 
tients, androgen priming did not seem to potentiate the ef- 
fectiveness of EMP, our results being comparable to those 
previously reported using EMP alone. 

Introduction 

Estramustine phosphate (Estracyt, EMP) is a molecule 
combining estradiol and nornitrogen mustard by a carba- 
mate link. Despite the extensive use of this drug, its mech- 
anism of action has not been completely elucidated. The 
lack of macromolecular alkytation, together with the ob- 
served antimitotic effects in vitro, imply a cytotoxic mech- 
anism of action distinct from either of its constituent com- 
ponents [17]. 

Recent studies have shown that estramustine and es- 
tromustine, the active metabolites of EMP, are taken up in 
the ventral prostate gland of the rat and bound to a major 
protein distinct from the steroid receptors, which is called 
estramustine-binding protein (EMBP) [10]. A protein with 
similar properties has recently been found in humans, both 
in benign prostatic hyperplasia and in carcinomatous 
prostate [5]. Therefore, the uptake and action of EMP in the 
cancerous prostate tissue might depend on the presence of 
this protein [9]. Studies on rats have shown that EMBP is 
an androgen-dependent protein, i.e., its level decreases 
following castration or estrogen treatment and precastra- 
tion levels are restored after the inoculation of androgens 
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[5, 14]. This might partly explain the decrease in therapeu- 
tic activity reported for EMP in previously treated patients 
[4, 7], as compared to that in nontreated patients [2, 3, 7]. 

In view of these considerations, it would be appropri- 
ate to precede treatment with EMP by a period of andro- 
gen administration to increase the concentration of EMBP 
[9], especially in patients relapsing after orchiectomy. 
Moreover, the androgen treatment could stimulate tumor 
proliferation in prostate cells, as has been shown in vitro 
[1] and in vivo [6, 12] in rats, thus rendering such cells 
more sensitive to cytotoxic drugs [11]. In particular, the 
temporal pattern of the proliferative response has been 
shown to occur 72 h after androgen administration [6, 8, 
12]. Clinical trials in advanced prostate cancer have re- 
cently been reported, in which chemotherapy with andro- 
gen priming was used [13, 16]. 

The purpose of this study was to investigate the feasi- 
bility and the possible effectiveness of a sequential combi- 
nation of fluoxymesterone (Halotestin, F), a synthetic an- 
drogen, and EMP in orchiectomized patients with pro- 
gressive stage D2 prostate cancer. 

Materials and methods 

Between January 1984 and December 1985, 22 patients 
with histologically proven carcinoma of the prostate were 
entered into the study. Patient characteristics are summa- 
rized in Table 1. Eligibility criteria included an adequate 
trial of previous hormonal therapy, namely, orchiectomy, 
an expected survival of more than 3 months, and/or  a per- 
formance status of < 3 according to the WHO criteria. Pa- 
tients who had an additional neoplasm, radiation therapy 
to the only site of evaluable disease, or CNS metastases 
were excluded, as were patients with significant co-morbid 
conditions that could preclude the correct use of treat- 
ment. All patients underwent neurological examination 
before entry in order to rule out spinal cord compression 
symptoms. Informed consent meeting all institutional re- 
gulations was obtained prior to treatment. Treatment con- 
sisted of a 3-week cycle including oral F, 5 mg b.i.d, on 
days 1-4, followed by oral EMP, 280 mg (2 tablets) t.i.d. 
on days 3-21. 

Patients who developed a disease flare while on F were 
kept on the drug unless the pain was severe and could not 
be controlled by analgesics. A general clinical evaluation 
was carried out every 3 weeks. Hemogram and blood 
chemistry tests were checked every 6 weeks. Prostatic acid 



Table 1. Patient characteristics 

Median age 69 (58-79) 

Median performance status 1 (0-  3) 

Median time to progression, following orchiectomy 14 (9-.24) 
(months) 

Histological grade (Gaeta): 
G1 2 
G2 6 
G3 9 
G4 4 
GX 1 

Prior therapy: 
Orchiectomy 11 
Orchiectomy + cyproterone acetate 8 
Orchiectomy + estrogens 3 

Metastatic sites: 
Bone 22 
Lymph nodes 8 
Lung 4 
Adrenal 1 

phosphatase  (PAP) was repeated twice every cycle on days 
21 and 4, i.e., just  before  and at the end of  androgen  ad- 
ministrat ion.  PAP levels were est imated by R I A  in a cen- 
tral laboratory.  Skeletal X-rays,  bone  scans, prostat ic  ul- 
t rasonography,  chest X-rays,  and other ins t rumental  ex- 
ams, if  needed,  were repeated  at 12-week intervals or  earli- 
er to document  disease progression.  Assessments of  re- 
sponse were made  according to the Nat iona l  Prostatic 
Cancer  Project  USA criteria [15]. Dura t ion  of  survival and 
progression-free survival were calculated from the day 
t reatment  began until  failure or the last day of  contact.  

Resul t s  

Two patients were not  evaluable  for response:  one died of  
a stroke after 4 weeks, and  the other refused t reatment  af- 
ter 6 weeks because of  the inabi l i ty  to at tend a p roper  fol- 
low-up plan. 

Thus, fol lowing 12 weeks of  t reatment ,  20 pat ients  
were fully evaluable  for response:  four  had  a par t ia l  re- 
sponse,  eight were stable, and  eight progressed.  Of  the four 
responders ,  two had  a reduct ion of  50% in the number  of  
increased uptake  areas on the bone  scan, while the other 
two had a 50% decrease in the prostate  tumor  and pelvic 
l imph node size, respectively,  documented  by prostat ic  ul- 
t r asonography  and pelvic CAT scan. In  all these patients,  
PAP levels returned to normal  values and the other sites of  
the disease remained stable. These four pat ients  were pre- 
viously t reated with orchiectomy alone. Median  pro-  
gression-free survival in all patients studied, including 
those not  considered for assessment of  response,  was 24 
weeks (range, 4 -48 )  and median  survival was 42 weeks 
(range, 4-112) .  

PAP behavior  is shown in Fig. 1. A decrease in median  
PAP levels, assessed just  before  androgen  adminis t ra t ion  
was observed throughout  the t reatment  course (Fig. 1 A). 
The median  percentage increment  in PAP levels fol lowing 
each adminis t ra t ion  of  F is shown in Fig. 1 B ; values pro- 
gressively decreased from cycle 0 to cycle 12. 

Patients experiencing par t ia l  response or stable disease 
also exhibited a subjective improvement  with decreased 
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Fig. 1. A Median PAP levels before each androgen administra- 
tion. B Median percentage of PAP increment following androgen 
administration. Number of patients is shown below the horizontal 
axis. Normal PAP range = 0-4  IU/1 

Table 2. Toxicity 

No. of patients 

Bone pain increase during F: 
Mild 3 
Moderate 5 
Severe 2 

Nausea 10 
Vomiting 2 
Anorexia 6 
Diarrhea 1 
Increase in transaminase levels 2 
Thrombocitopenia ( < 100.000/mm 3) 2 
Leukopenia ( <4.000/mm 3) 2 
Rash 2 
Cramps 2 
Edema of the extremities 2 
Painful gynecomastia 8" 

* Six patients previously on estrogens or cyproterone 

bone  pa in ;  in three cases the use of  analgesics was sus- 
pended  after 3, 4, and 6 courses, respectively. The most 
common side effects related to t reatment  are summarized 
in Table 2. 

In ten cases, an increase in bone pa in  after the admin-  
istrat ion of  F was init ial ly recorded.  Pain was graded as se- 
vere in two patients,  modera te  in five, and  mild  in three. 
In  all cases but  two, these symptoms progressively de- 
creased with t ime and no longer required an addi t ive anal-  
gesic. No episode of  spinal  cord compress ion occurred 
during androgen treatment.  
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Discussion 

The rat ionale of  our study was to obtain an enhanced sen- 
sitivity to EMP through both the pr iming act ion on EMBP 
and the recrui tment  of  resting cells. Al though we could not  
investigate these phenomena  specifically,  the increase in 
PAP levels as well as in symptoms following the adminis-  
t rat ion of  F may suggest that  tumor  s t imulat ion was 
achieved,  thus indicat ing that  hormone-ref rac tory  prostate 
cancer  is still sensitive to endocr ine  modula t ion .  In this re- 
gard our findings are similar to those previously  repor ted  
by other investigators using androgen pr iming in combina-  
t ion with chemotherapy [13, 16]. 

The progressive decrease in the degree of  PAP incre- 
ment  as a result of  androgen t reatment  may be related to 
either a reduction of  tumor  burden  or the selection of  hor- 
mone-insensi t ive clones that had  occurred with time. How- 
ever, both phenomena  might be explained merely by the 
decrease in the number  of  patients still under  study at the 
different  observat ion times. 

The toxicity of  the therapeut ic  regimen used in our 
study was general ly mild,  despite one early death,  which 
could not  be completely unrela ted to treatment.  The amen- 
abil i ty of  the induced symptoms seems to indicate that this 
approach  is feasible, p rovided  that an accurate pat ient  se- 
lection, and in par t icular  a neurological  examinat ion,  is 
made  to exclude those patients at risk for spinal cord com- 
pression. The other side effects induced by E M P  do not  
seem to be increased by androgen adminis t ra t ion.  Howev- 
er, it appears  that  this approach  cannot  potent iate  the ef- 
fectiveness of  EMP alone. In fact, the results achieved by 
us are comparab le  to those previously repor ted  by others us- 
ing EMP alone in treating refractory prostate cancer  [4, 7]. 

Manni  et al. [13] have recently repor ted the results of  a 
randomized  trial compar ing  chemotherapy  with chemo- 
therapy plus androgen pr iming in previously orchiectom- 
ized patients with stage D prostat ic  cancer. The objective 

remiss ion  rate was comparable  in both arms, al though a 
t rend in favor of  the s t imulat ion arm was evident  when the 
analysis  was restricted to only evaluable patients.  Howev- 
er, the authors repor ted  a shorter dura t ion of  response and 
survival in the s t imulat ion arm than in the control  arm. 
The lack of  improvement  in dura t ion of  response and sur- 
vival was explained by  the presence of  a large fraction of  
hormone-insensi t ive cells in patients with tumors  refracto- 
ry to orchiectomy. 

In our study, a relatively short  dura t ion of  progression-  
free and overall  survival was also observed. Moreover ,  a 
twofold  or even higher increase in median  PAP levels was 
observed in our series during the first four cycles. There- 
fore, it cannot  be excluded that  the per iodic  androgen 
t reatment  might have eventually s t imulated the growth of  
tumor  clones intr insically resistant to EMP. A similar phe- 
nomenon  could explain the detr imental  effect previously 
observed by Manni  et al. [13] using the combined  ap- 
proach.  Which ever mechanisms might be involved,  it does 
not  seem that androgen pr iming serves any useful purpose  
in the management  of  advanced prostate cancer. 
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