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ABSTRACT: Among new highly potent antagonistic analogs of luteinizing hormone- 
releasing hormone (LH-RH), containing neutral hydrophilic D-ureidoalkyl amino acids such 
as D-Cit and D-Hci at position 6 and free of edematogenic and anaphylactoid reactions, 
Ac-D-Nal(2)’, D-Ph(4Cl)’, D-Pa1(3)3, D-Cit6, D-Ala” (LH-RH) (SB-75; Cetrorelix) was shown 
to be one of the most powerful. In this trial, we evaluated the response to 500 kg SB-75 given 
every 12 hr subcutaneously (sc) for 4 weeks in 11 patients with benign prostatic hyperplasia 
(BPH), and 6 weeks in 6 prostatic cancer patients (2 stage C, 4 stage D2). In patients with 
BPH presenting with prostatism and urinary outflow obstruction, there was a noticeable 
clinical improvement after the first week of SB-75 administration. This improvement con- 
tinued during the course of treatment. Before therapy with SB-75, the serum levels of 
prostate-specific antigen (PSA) (6.73 ? 1.46 ng/ml), acid phosphatases, total (12.67 i 1.15 
Uil), and prostatic (2.27 i 0.34 Uil), were mildly elevated, but declined to normal values at 
4 weeks: (2.13 2 0.59 ngiml; P < 0.01), (7.68 ? 0.89 U/1; P < 0.01), and (1.39 & 0.18 Uil; P 
< 0.01), respectively. Mean prostatic volume assessed by ultrasonography showed a signif- 
icant decrease in all patients from 67.84 * 8.86 to 37.92 * 8.52 cm3; P < 0.01, which 
represents a reduction of 44%. In patients with prostate cancer, after the first week of 
therapy with SB-75, we observed a significant decrease in bone pain, relief in urinary out- 
flow obstruction, and reversal of the signs of prostatism. Subjective improvement continued 
during the following weeks of treatment, so that the patients no longer needed analgesics. 
PSA, acid, and alkaline phosphatases gradually fell, achieving nearly normal values at 6 
weeks. Initial serum testosterone levels in BPH and prostatic cancer patients were within 
normal limits, but during treatment with the antagonistic analog SB-75, fell to castration 
values. A major fall in free testosterone levels was observed after the first dose; the maximal 
inhibition was seen after 6-12 hr, with a simultaneous decrease in levels of both gonado- 
tropins. Our results show that antagonist 58-75 can be safely administered for prolonged 
periods of time. The rapid shrinkage of the prostate and concomitant improvement in 
obstructive symptoms of prostatism obtained with antagonistic analog SB-75 in patients with 
BPH may decrease the morbidity of prostatic surgery and offer a therapeutic alternative in 
men who are considered poor surgical risks. Antagonist SB-75 could also be useful for the 
treatment of prostatic cancer, but further studies are required. o 1994 Wiley-Liss, Inc. 
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INTRODUCTION 

The variety of clinical applications of luteinizing 
hormone-releasing hormone (LH-RH) analogs is 
steadily expanding. Chronic administration of potent 
long-acting LH-RH agonistic analogs leads to pitu- 
itary desensitization and inhibition of sex steroid lev- 
els, and is being used for treatment of precocious 
puberty, endometriosis, uterine myomas, benign 
prostate hypertrophy, and hormone-dependent ma- 
lignant neoplasms, especially those of prostate, 
breast, ovary, and pancreas [l-81. 

The development of antagonistic analogs of 
LH-RH is also actively proceeding [1,2,3,9]. Since 
1973, a series of LH-RH antagonists have been syn- 
thesized and tested in animals and human beings 
[1,2,3,9]. The first clinical study with the antagonistic 
analog D-Phe', D-Trp3, D-Phe6-LH-RH demonstrated 
that a single injection can suppress gonadotropin lev- 
els and the response to exogenous LH-RH [lo]. How- 
ever, early analogs had a low potency and side effects 
due to histamine release have been observed with 
most LH-RH antagonists with D-Arginine or other 
basic residues in position 6 [1,2,3,9,11]. The allergic 
reactions produced by these early antagonists de- 
layed their clinical use in humans. During the past 
few years, new potent antagonistic analogs of LH-RH 
with various structural modifications and low hista- 
mine releasing effects have been synthesized by sev- 
eral groups [12-161. Highly active LH-RH antagonists 
containing neutral hydrophilic D-ureidoalkyl amino 
acids such as D-Cit and D-Hci at position 6, and free 
of edematogenic and anaphylactoid reactions, were 
synthesized by our group and tested in vitro and in 
vivo [12,13]. Among these analogs [Ac-D-Nal(2)*, 
D-Phe(4Cl)', D-Pa1(3)3, D-Cit6, D-Ala"] LH-RH (SB- 
75; Cetrorelix) was shown to be one of the most pow- 
erful [12]. Furthermore, SB-75 showed practically no 
release of histamine from peritoneal mast cells in 
vitro [12]. Our previous studies showed that the in- 
travenous (iv), subcutaneous (sc), intramuscular (im) 
administration of antagonist SB-75 to climacteric 
women and normal men caused inhibition of serum 
LH and follicle stimulating hormone (FSH) levels 
[17]. Dose responses were obtained to 75, 150, 300, 
600, and 1,200 pg of SB-75 given as a single injection. 
Maximal inhibition was observed 6-12 hr after ad- 
ministration. Normal men, with a mean age of 24 
years, showed an 80% fall in serum total and free 
testosterone levels 12 hr after sc administration of 300 
pg SB-75 [17]. In view of these encouraging results, 
we decided to evaluate the antagonistic LH-RH ana- 

log SB-75 in patients with benign prostate hyperpla- 
sia (BPH) and advanced prostatic cancer. 

PATIENTS AND METHODS 

Eleven patients with symptomatic BPH and six 
with biopsy proven prostatic cancer (two stage C, 
four stage D2) volunteered for this study. Patients 
with BPH received 500 pg of the antagonistic analog 
every 12 hr by the sc route for 4 weeks. Prostatic 
cancer patients were treated with the same regimen 
for 6 weeks. All patients had severe urinary symp- 
toms. The prostatic cancer patients also had bone 
pain and elevated levels of prostate-specific antigen 
(PSA), acid, and alkaline phosphatases. None of the 
patients had received any specific drug therapy pre- 
viously. This study was conducted as an open label. 
The patients were admitted to the Endocrinology De- 
partment of the Hospital de Especialidades, Centro 
Medico La Raza del Instituto Mexican0 del Seguro 
Social in Mexico, D.F. Informed consent was ob- 
tained from all the patients after the therapeutic op- 
tions available had been explained. The study was 
approved by the Hospital Ethics and Scientific Re- 
search Committee (protocol 92-690-753). 

In order to assess local or systemic reactions, the 
analog was first diluted using Evans solution and 
carefully administered by scratch testing in the fore- 
arm starting with 1:10,000 and afterwards using 
1:1,000, 1:100, and 1:lO dilution. Eventually the un- 
diluted analog was applied intradermally in a concen- 
tration of 300 @ml. Local and systemic reactions, 
including blood pressure, respiration, heart fre- 
quency, and pulse were monitored carefully. We did 
not observe any adverse local or systemic reaction. 
On the basis of our previous studies on dose re- 
sponses in climacteric women and normal men, it 
was decided to use 500 pg every 12 hr. An indwell- 
ing, iv catheter was placed in a vein in the antecubital 
fossa; blood samples were taken 15 min prior to and 
immediately before administration of the antagonistic 
analog (time 0) and then every 2 hr up to 12 hr. After 
centrifugation, serum was separated and frozen for 
radioimmunoassays (RIA). RIA kits for LH, FSH, and 
PSA were obtained from CIS Biointernational (Paris, 
France), and for total and free testosterone from Di- 
agnostic Products Corporation (Los Angeles, CA). 
The gonadotropin results are expressed as interna- 
tional units (IU/L) of the second international refer- 
ence preparation of human menopausal gonadotro- 
pin (2nd IRPHMC). Total testosterone was expressed 
in nmol/L, free testosterone in pmol/L, and also as the 
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TABLE I. Changes in Prostatic Volume, Serum PSA, Acid Phosphatases, Testosterone, LH, FSH Levels, and 24-hr 
Urinary Frequency (Diurnal/Nocturnal) in 10 Patients With BPH After 4 Weeks of Treatment With 500 pg b.i.d. of the 

Antagonist SB-75 

Serum Serum 
acid phosphatases testosterone 

Prostatic 24-hr 
ultrasound PSA Total Prostatic Total Free LH FSH urinary 

(20-25)” (0-1.9)” (2.17-10.53)” (0.25y (10.4-34.6)” (41.6-138.6)” (0-5.3)” (0-6)” frequency 
(volume cm’) ngiml (W (W n moll1 pmol/l IUil IUil (diurnalhocturnal) 

Pre 67.81 2 8.86 6.73 f 1.46 12.67f 1.15 2.27? 0.34 19.03 ? 1.07 60.70 ? 8.59 5.06 2 0.71 6.9 t 0.8 15.1 ? 2.60 
(8.7216.36)’ 

Post 37.92 f 8.52‘ 2.13 ? 0.59* 7.68 ? 0.89‘ 1.39 f 0.18‘ 5.78 f 2.04* 14.18 f 5.02) 1.67 f 0.6“ 1.68? 0.54“ 5.81 f 0.62*** 
(4.27/1.54)b 

”Normal range. 
’ratio diurnalinocturnal 
*P < 0.01. 
**P < 0.05. 
***P < 0.001. 

percentage of maximal inhibition. The intra- and in- 
terassay coefficients of variation for each assay were 
less than 9%. Before treatment, baseline ultrasound 
of the prostate was performed in each patient. Sub- 
sequently, prostatic volume was measured every 2 
weeks by suprapubic transvesical ultrasonography 
using a General Electric RT-3600 unit with a sectorial 
scanner and a 3.5 mHz probe. Prostate volume was 
calculated by planimetry [18]. The safety of the ana- 
log was tested on days l, 3, 5, 14, and 28 by clinical 
examination and laboratory tests, which included the 
assessment of blood hemoglobin levels, leukocyte to- 
tal counts and differential, platelets, urea, creatinine, 
serum glutamic-oxaloacetic transaminase (SGOT), se- 
rum glutamate pyruvate transaminase (SGPT), alka- 
line and acid phosphatases, and total bilirubin. In 
urine, protein, glucose, urobilinogen, epithelial cells, 
erythrocytes, and leukocytes were also measured. 
Hormonal evaluation of 12-hr serum levels of testos- 
terone (total and free), LH, and FSH was done on the 
same day. The urinary symptom scores were deter- 
mined from weekly interviews. Scores ranged from 
0-4 (0 = asymptomatic; 4 = severely symptomatic). 
Those scores included urinary flow, dribbling, and 24 
hr diurnahocturnal frequency of urination. 

The antagonistic analog was synthesized and pro- 
vided by Asta-Medica, Frankfurt/M, Germany. For 
injection, the analog was dissolved in a 5% mannitol 
solution and then was sterilized in an autoclave for 15 
min at 18 psi and 120°C. For the injection, each dose 
was diluted to one milliliter. 

Statistical Tests 

Unless otherwise indicated, all group values are 
expressed as the mean C SEM. The data were ana- 
lyzed by Student’s paired t test. 

RESULTS 

BPH Patients 

Table I shows the mean changes in prostatic vol- 
ume, the laboratory data, and 24-hr urinary fre- 
quency (diurnalinocturnal) in 10 patients before treat- 
ment, and after 4 weeks of sc administration of 500 pg 
b.i.d. of the antagonistic analog SB-75. After the first 
week of SB-75 administration, we observed improve- 
ments in urinary flow, and reversal of the signs of 
prostatism with a significant decrease of the 24-hr, 
frequency (diurnal/nocturnal). This improvement 
continued during the following weeks of treatment. 
At 4 weeks, urine flow became practically normal, the 
frequency being reduced from 15.1 t 2.60 to 5.81 k 
0.62/day (P < 0.003). 

Before therapy, the serum acid phosphatases (total 
and prostatic) were mildly elevated (12.67 t 1.15 U/L 
and 2.27 -+ 0.34 UiL, respectively), but declined to 
normal values 4 weeks after treatment was started 
(7.68 t 0.89 U/L and 1.39 f 0.18 U/L, P < O.Ol),  
respectively. 

Seven patients showed a progressive decrease of 
serum total and free testosterone levels after admin- 
istration of the first dose of the antagonistic LH-RH 
analog SB-75, and remained at subnormal levels fol- 
lowing 4 weeks of therapy. In 4 patients, castration 
values in total and free testosterone were seen after 
the first dose, and in seven patients, on the fifth day 
of the antagonistic analog administration (Fig. 1). 

Maximal inhibition of LH and FSH levels was seen 
at 6-12 hr, with a simultaneous decrease of both go- 
nadotropins (Fig. 2). At 4 weeks, LH and FSH levels 
showed a significant decrease from 5.06 * 0.7 IU/L to 
1.67 ? 0.6 IU/L, P < 0.05, and from 6.9 & 0.8 IU/L to 
1.68 ? 0.54 IU/L; P < 0.05, respectively. In 4 patients 
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Fig. 1. Inhibition of serum-free testosterone levels after sc administration of 500 pg of the 
antagonistic LH-RH analog SB-75 every I 2  hr in seven patients with BPH. Vertical lines indicate ? 

SEM. 
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Fig. 2. Inhibition of serum LH and FSH levels after sc adminis- 
tration of 500 p,g of antagonist SB-75 every I 2  hr in seven patients 
with BPH. Vertical lines indicate 2 SEM. 

(no. 1,2,5, and 11)/ free testosterone remained at bor- 
derline values before and during treatment (Fig. 3). 

Irrespective of the inhibition or the lack of suppres- 
sion of the serum testosterone levels, all the patients 
showed a significant decrease in the prostatic volume 
obtained by ultrasonography from 67.81 + 8.86 cm3 
to 37.92 i 8.52 cm3/ which represents a reduction of 
44.51 ? 8.87%. The group in which testosterone was 
inhibited showed a reduction from 67.82 to 37.93 cm3 
(44%) and the group in which it was not suppressed 
demonstrated a decrease from 64.38 to 34.97 cm3 
(46%). Figure 4 shows individual changes in the pro- 
static volume. The serum PSA decreased from 6.73 i 
1.46 ng/ml to 2.13 -+ 0.59 ng/ml ( P  < 0.01) (Table I). 

At the end of the study, a transurethral prostatec- 
tomy was performed in 4 patients. Three patients re- 
mained only on observation. No increase in the pro- 
static volume by ultrasonography was seen for up to 
52 weeks in the patient who was observed for the 
longest time (Fig. 5). 

Blood cell count, chemistry, and electrolytes were 
within normal limits before and during treatment. All 
patients reported an increase in appetite, and no 
symptoms of flare-up were noted. Some patients de- 
veloped hot flashes and impotence during treatment, 
but only one BPH patient (case 8) discontinued the 
antagonistic analog after 2 weeks because of occur- 
rence of impotence. No other side effects were re- 
corded during acute or chronic administration of an- 
tagonist SB-75. 

Prostatic Cancer Patients 

Table I1 shows the mean changes in serum phos- 
phatases, PSA, testosterone, and 24-hr urinary fre- 
quency (diurnalhocturnal) in six patients before and 
after 6 weeks of administration of the antagonistic 
analog SB-75 (500 kg b.i.d.). 

After the first week of treatment with SB-75, we 
observed a significant decrease in bone pain, relief of 
urinary flow obstruction, and reversal of signs of 
prostatism. Subjective improvement continued dur- 
ing the following weeks of treatment and ultimately 
the patients no longer needed analgesics. Acid and 
alkaline phosphatases gradually fell, achieving next 
to normal values after 6 weeks. After 6 weeks of ad- 
ministration of SB-75, PSA Ievels reached normal lev- 
els in two stage C patients. Initial serum testosterone 
was within normal limits, but fell to subnormal levels 
during treatment with the antagonist. A major fall 
was observed in free testosterone beginning with the 
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Fig. 3. Serum levels of free testosterone in four patients with BPH which remained within normal 
limits during the administration of 500 pg  antagonist SB-75 every I 2  hr, in spite of the decrease in 
the prostate volume and reversal of the signs of prostatism. (Numbers in parentheses are the patient 
numbers.) 
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Fig. 4. Decrease in the prostatic volume as measured by ultrasonography in I I patients with BPH 
after the administration of 500 pg  of the antagonist SB-75 every I 2  hr for 4 weeks. In patients I ,2,5, 
and I I, serum testosterone levels remained within normal limits. (Dashed line represents the normal 
volume.) 

first dose, and maximal inhibition was seen after 6-12 
hr. Three of 6 patients showed castration levels after 
the first day, and the other three after 2 weeks of 
therapy. A persistent inhibition of serum testosterone 
levels in a patient with prostatic cancer stage D2 after 
administration of SB-75 can be seen in Figure 6. A 
significant and progressive decrease in prostatic vol- 
ume was obtained during the second week of treat- 
ment in the 2 patients with stage C cancer. The pre- 
treatment volumes were 51.3 and 49.6 cm3 and, after 
6 weeks of therapy, decreased to 9.28 and 7.49 cm3, 
respectively, which represents a reduction of more 
than 80%. In the 4 patients with stage D2 cancer, the 
pretreatment prostatic ultrasonography showed a 
small volume due to previous prostatic resection, and 

no significant changes were observed during the 
therapy. 

DISCUSSION 

The marked and selective inhibition of pituitary 
and gonadal function that occurs after chronic admin- 
istration of super active, long-acting agonistic analogs 
of LH-RH has led to a new and important approach to 
the treatment of sex hormone-dependent tumors, es- 
pecially prostate cancer, as well as precocious pu- 
berty, endometriosis, and uterine leiomyomas [l-8, 
19,201. While repeated administration of agonists is 
required to inhibit LH and FSH release and reduce 
the levels of sex steroids, similar effects can be ob- 
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Fig. 5. Prostatic volume by ultrasonography before, during, and after sc administration of antag- 
onist 58-75 in a 62-year-old patient with BPH. 68-75 was given at the dose of 500 p,g b.i.d. during 
weeks I to  4. (Dashed line represents the normal volume.) 

TABLE II. Changes in Serum Phosphatases, PSA, Testosterone and 24-hr Urinary Frequency (DiurnaVNocturnal) in 
Patients With Prostatic Cancer After 6 Weeks of Treatment With 500 pg b.i.d. of Antagonist SB-75 

Phosphatases Testosterone 
24-hr urinary 

Acid total Acid prostatic Alkaline FSA Total Free frequency 
(2.17-10.52)” (0.0 -2.5)” (52-70)a (0.3-1.9)” (10.4-34.6)” (41.6-138.6)” (diurnaV 

(W (W (W ( n g W  (n molil) (p molil) nocturnal) 

Case Age Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 

STAGE C 
1 77 24.1 11.1 3.8 1.0 90 48 7.8 0.2 16.6 0.69 55 1.04 11 6 

(516)’ (511)’ 

2 55 24.9 0.9 3.7 0.3 76 52 3.4 0.4 20.8 0.69 72.8 0.86 16 8 

(8/8)b (6/2)b 

STAGE D2 

3 73 27.34 14.3 13.67 7.1 225 65 >150 45.2 20.8 0.69 65.1 4.50 24 6 

(12112)’ (5/1)b 

4 89 20.34 14.3 7.34 4.2 332 262 >150 78.0 18.2 10.40 44.2 30.33 11 5 

(5/6)b (Ul)’ 

5 65 15.51 12.6 2.01 2.03 339 297 >150 75.6 16.9 0.69 51.6 6.41 15 7 

(1015)b (611)b 

6 55 17.16 12.3 2.66 1.50 159 93 73 2.1 22.5 0.34 45.5 2.60 9 6 

(6/3)b (412)$ 

MeantSEM 21.5511.9 10.922.0* 5.35k1.79 2.68&1.03“ 203.5247.2 136246.1“ 19.3k0.9 2.2k1.6‘ 55.2k4.8 7.6k4.6* 14.3k2.2 6.320.4“ 

(7.616.6)’ (511.3)’ 

“normal 
bratio diurnalhocturnal. 
*P < 0.01. 
**P < 0.05. 

tained with a single dose of an LH-RH antagonist (N-AC-D-~-C~-P~~’~~,D-T~~~,D-P~~~,D-A~~’~) LH-RH, 
[1,2,3,9,12,13]. Originally, antagonistic analogs of inhibited the midcycle surge of LH and FSH and ovu- 
LH-RH were developed for contraception. More than lation in normally cycling women [21,22]. During the 
10 years ago, in collaborative studies in Mexico, it was past few years, several modern LH-RH antagonists 
shown that the administration of an early antagonist possessing various structural modifications have 
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Fig. 6. Inhibition of serum total and free testosterone levels in a 73-year-old patient with prostatic 
cancer stage D 2  after sc administration of 500 k g  every 12 hr of antagonist SB-75. (Dashed line 
represents the low normal levels.) 

been synthesized and evaluated in vitro and in vivo 
in animals [ 12-16]. 

Studies with sustained delivery systems of the an- 
tagonistic analog SB-75 in intact normal male rats re- 
vealed inhibition of serum testosterone to castration 
levels and decreases in testicular, ventral prostate, 
and seminal vesicle weights [23]. In female rats, treat- 
ment with SB-75 disrupted normal estrous cycles, 
lowered serum estradiol, and decreased ovarian and 
uterine weights [23]. However, 60-90 days after ces- 
sation of treatment, there was a complete recovery of 
pituitary and gonadal function in male and female 
rats [23]. Experimental oncological studies have 
shown that SB-75 causes a marked inhibition of tu- 
mor growth in mice bearing hormone-sensitive MXT 
mammary cancers [24], in rats with Dunning R 3327 
prostate cancer [25], in nude mice bearing PC-82 hu- 
man prostate carcinoma [26], and in hamsters with 
BOP-induced pancreatic cancer [27]. 

Clinical studies have demonstrated that some of 
these LH-RH antagonists, including Detirelix Nal-Glu 
antagonist and SB-75 (Cetrorelix), are potent inhibi- 
tors of gonadotropins and sex-steroid secretion in 
men and women [17,28-311. The experimental stud- 
ies with SB-75 did not reveal any edematogenic ef- 
fects in rats [12,23,24]. However, since it has been 
reported previously that related basic antagonistic an- 
alogs caused anaphylactic reactions, we performed 
intradermal skin tests in our patients on the first day 
and extreme precautions were taken each time that 
the analog was injected. None of the patients who 
were treated for 2 months with 500 p.g every 12 hr 
complained of any allergic reaction or side effects. 

Nearly all patients treated with SB-75 showed re- 
duction of serum testosterone during the treatment. 
Androgens, specifically dihydrotestosterone, play a 

role in the pathogenesis of BPH and prostatic cancer 
[32]. In order to obtain a powerful suppression of the 
pituitary-gonadal axis, it may be necessary to use 
higher doses of the antagonistic analog SB-75 during 
the first week. Then the doses of Cetrorelix can be 
reduced to 500 pg b.i.d. or less for chronic therapy. 
The clinical improvement in prostate cancer and BPH 
patients and the decrease of PSA observed in our 
study must be due to the blockade of the pituitary- 
gonadal axis induced by the continuous administra- 
tion of the antagonistic analog. However, the antag- 
onist could also have some direct effect on the 
prostate [25]. Experimental studies in athymic nude 
male mice bearing the PC-82 human prostatic carci- 
noma showed that chronic administration of antago- 
nist SB-75 causes a marked inhibition of pituitary and 
gonadal function, a down regulation of pituitary 
LH-RH receptors, and a marked decline in sex hor- 
mone levels [26]. SB-75 inhibited the growth of the 
transplanted PC-82 tumor by decreasing cellular pro- 
liferation and enhancing cellular death via apoptosis 
[26]. The persistent clinical improvement and reduc- 
tion in the prostatic volume observed in the BPH pa- 
tients after discontinuation of the LH-RH antagonist 
may be due to the induction of those phenomena. It 
has been indicated that the morbidity and mortality 
from transurethral prostatectomy in BPH patients 
may be higher than previously suspected [33-351. In 
addition, Roos et al. [33] found that transurethral 
prostatectomy is less effective in overcoming urinary 
obstruction than the open operation. Fowler et al. 
[34] reported that after prostate surgery for BPH, 24% 
of the men had short-term complications, 4% had 
persistent incontinence, and 5% became impotent. 
Previous studies, using long-acting agonistic analogs 
of LH-RH, have reported a reduction of prostate size 



and improvement in symptoms of prostatism in men 
with BPH [32-351. Our findings indicate that LH-RH 
antagonist SB-75 decreases prostatic volume and  in- 
duces improvement in urinary flow from the first 
week of administration. The rapid shrinkage of the 
prostate gland and  reversal of the signs of prostatism 
suggest that Cetrorelix may offer a n  alternative ther- 
apy in men with BPH who are poor surgical risks. 
This approach may also be considered for those pa- 
tients with symptomatic BPH who may wish to delay 
surgery. 

Although long-term studies are still necessary, the 
clinical improvement seen in  patients with prostate 
cancer treated with antagonist SB-75 is comparable to 
that produced by LH-RH super agonist D-Trp-6- 
LH-RH [1,3,4,19,20]. In addition to clinical improve- 
ment, SB-75 induced a persistent blockade of the pi- 
tuitary-gonadal axis, and caused a progressive fall of 
the serum tumor markers in patients with prostate 
cancer. 

In conclusion, our results show that this antago- 
nistic analog SB-75 is completely devoid of anaphy- 
lactoid reactions, extremely active in small doses in 
humans beings, and  can be safely administered for 
prolonged periods of time. Antagonist SB-75 and re- 
lated antagonists should be useful for the treatment 
of prostate cancer, other sex hormone-dependent tu- 
mors, as  well as other conditions and diseases in  
which the inhibition of sex steroids and/or gonado- 
tropins is desirable. The advantage of the antagonists 
is based on the fact that they inhibit LH, FSH, and  
thus, sex steroids, from the start of administration. 
The use of antagonists would prevent the temporary 
clinical ”flareup” of disease, which may occur with 
the agonists. The development of sustained delivery 
systems for SB-75 based on microcapsules or micro- 
granules, which would be convenient to use and  
which would ensure the compliance of patients, is in  
progress [2,23-271. 
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