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in Cancer and Human Reproduction, Geneva, 

BACKGROUND. Several lines of evidence suggest that the proliferation of ovarian 
carcinoma might be stimulated by gonadotrophins. A number of Phase I/Phase I1 
clinical trials have reported that the suppression of endogenous luteinizing hor- 
mone and follicle-stimulating hormone secretion by luteinizing hormone-releasing 
hormone (LHRH) analogs induced objective remissions andlor disease stabiliza- 
tion in 10-30% of patients with advanced refractory ovarian carcinoma. The cur- 
rent study was performed to evaluate whether the addition of LHRH agonist treat- 
ment to standard platinum-based chemotherapy could prolong survival of patients 
with surgically treated Stage 111 or IV epithelial ovarian carcinoma. 
METHODS. One hundred and thirty-five patients with Stage 111 or epithelial 
ovarian carcinoma participated in this prospective randomized double blind trial. 
After cytoreductive surgery, 69 patients received monthly injections of a depot 
preparation of the LHRH agonist [D-Trpfi] LHRH (triptorelin, 3.75 mg) and 66 
patients received placebo until their deaths or termination of the trial, respectively. 
All patients were treated with a standard platinum-based chemotherapy, and, if 
necessary, with second- or third-line cytotoxic regimens. 
RESULTS. Endogenous gonadotrophins were reliably suppressed in patients treated 
with triptorelin. However, their progression free and overall survival were not 
significantly different from that of patients receiving placebo injections (statistical 
power > 80% for a difference between both groups of 220%). 
CONCLUSIONS. The results of this trial suggest that the suppression of endogenous 
gonadotrophins by conventional doses of an LHRH agonist produces no relevant 
beneficial effects in patients with advanced ovarian carcinoma who receive standard 
surgical cytoreduction and cytotoxic chemotherapy. Cancer 1996; 781452-60. 
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ytoreductive surgery in combination with platinum-based chemo- C therapy has produced a substantial clinical improvement in pa- 
tients with advanced ovarian carcinoma, yielding high response rates 
(up to 80%) and increased short and medium term survival.'-5 How- 
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ever, most patients eventually relapse and ultimately 
die of chemoresistant disease."'-' Though surgery fol- 
lawed by chemotherapy might increase long term sur- 
vival in some favorable subgroups,6 the overall effects 
o n  survival have been Chemotherapy regimens 
for ovarian carcinoma patients have shown acute tox- 
icity. In addition, long term sequelae, such as sec- 
ondary leukemia or myelodysplasia, must be consid- 
ered.'-' Endocrine therapies, based on antiestrogens, 

progestagens, combinations of estrogens and proges- 
tagens, or androgens, have demonstrated either only 
marginal efficacy against ovarian cancer or none at 
a1l.lf1O 

Based on epidemiological and experimental data, 
it has been suggested that the growth of ovarian carci- 
noma might be stimulated by endogenous gonadotro- 
phins (for a review, see 11 in References). According 
to studies by Mortel et al. and Peterson and Zimniski, 
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the growth of several human epithelial ovarian cancer 
cell lines transplanted into nude mice could be re- 
duced by agonists of luteinizing hormone-releasing 
hormone (LHRH), which induce a suppression of en- 
dogenous g~nadotrophins.""~ 

In 1985, Parmar et al. reported on a patient with 
advanced ovarian carcinoma who relapsed after sur- 
gery, chemotherapy, and radiotherapy and was then 
treated with the LHRH agonist triptorelin. Concomi- 
tantly with the suppression of gonadotrophins, there 
was a marked shrinkage of the tumor mass, which 
lasted for 12 months.14 A subsequent series of Phase 
I1 trials by several groups showed that LHRH agonist 
treatment of patients with refractory advanced ovarian 
carcinoma led to 12% objective remissions (21 of 171 
evaluable patients) and stable disease in 19% of pa- 
tients (32 of 171). The duration of responses varied 
between 26 and 98 

The objective of the current study was to deter- 
mine whether the suppression of endogenous gonado- 
trophins by an LHRH agonist combined with standard 
platinum-based chemotherapy could prolong survival 
of patients with surgically treated Stage 111 or IV ovar- 
ian carcinoma who had not received prior chemother- 
apy. 

MATERIALS AND METHODS 
Patients and Randomization Procedure 
One hundred and thirty-five patients were selected for 
this trial between October 1987 and March 1994 in the 
"collaborative trial" institutions listed in the foot- 
notes. To be considered eligible, patients required a 
histological diagnosis of Stage 111 or IV ovarian carci- 
noma (According to stages determined by the Interna- 
tional Federation of Gynecology and Obstetrics, or 
FIGO). Within two weeks before the initiation of sys- 
temic treatment, patients received (at the discretion 
of the clinical investigator) standard debulking surgery 
aimed at maximal cytoreduction, where feasible. Per- 
formance status, hematological, and renal function 
had to be adequate to allow a first-line chemotherapy 
containing at least 50 mg/m2 of cisplatin or an equiva- 
lent dose of carboplatin. Exclusion criteria for patients 
included previous or concomitant malignancy (except 
carcinoma in situ of the cervix or basal cell carcinoma), 
additional endocrine and radiotherapy, or prior che- 
motherapy. Final eligibility was dependent on a cen- 
tral review of pathology materials by the study pathol- 
ogist (U.L.) and of surgical reports by the central study 
committee (G.E., O.O., H.F., U.L., S.K.,A.K., D.A., F.O.). 

Randomization was performed in blocks of 4 for 
each participating center, allocating 2 patients each to 
the LHRH agonist (triptorelin) group and the placebo 

group by using the method of random permutations 
with fixed block size. 

Chemotherapy 
All patients received a first-line chemotherapy con- 
sisting of at least 50 mg/m2 of cisplatin or 300 mg/ 
mz of carboplatin per cycle, which had to be initiated 
within 2 weeks after primary surgery (for details, see 
Table 1). Upon progression, second- or third-line che- 
motherapies were applied at the discretion of the clini- 
cal investigator. For salvage therapy, the following 
drugs were used either as single agents or in combina- 
tion chemotherapy: cisplatin, carboplatin, hexameth- 
ylmelamine, cyclophosphamide, doxorubicin, epiru- 
bicin, mitoxantrone, treosulfane, etoposide, ifosfam- 
ide, 5-fluorouracil, methotrexate, and paclitaxel. The 
different regimens were evenly distributed between 
the triptorelin and placebo groups. 

Treatment with Triptorelin or Placebo 
Treatment with triptorelin was started within 14 days 
after cytoreductive/diagnostic surgery and consisted 
of 7 daily subcutaneous injections of 500 yg of the 
peptide (Decapeptyla 0.5 mg) and an i.m. injection of 
3.75 mg of microencapsulated triptorelin (Decapeptyl 
Depot") on day 8. The injections of Decapeptyl Depot@ 
were repeated at 28-day intervals until the patients' 
deaths or the end of the trial. Patients in the placebo 
group received seven daily subcutaneous injections of 
saline and thereafter i.m. injections of peptide-free 
poly (DL lactide-co-glycolide) microcarrier suspen- 
sion, according to the same time schedule described 
above. The appearance of placebo formulations was 
identical to those of the respective triptorelin prepara- 
tions, and neither the patient nor the clinical investiga- 
tor were informed as to whether the respective patient 
belonged to the triptorelin or the placebo group. Dis- 
closure of the double blind code was possible when- 
ever necessary at the discretion of the clinical investi- 
gator, who could open a sealed envelope and thereby 
terminate the trial for a particular patient. The study 
protocol was approved by the Ethics Committee of the 
Medical University of Lubeck, Germany, and, when 
necessary, by the local ethics committees of the partic- 
ipating centers. Each patient was thoroughly informed 
about the trial, including randomization and double 
blind design. Consent was obtained from each patient 
before entry into the study, according to the institu- 
tional guidelines and national regulations of the ten- 
ters participating in the study. 

Patient Follow-Up 
Patients reported at 28-day intervals for injections of 
Decapeptyl Depot@ or placebo. Before each injection, 
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TABLE 1 
Patient Characteristics 

No. of patients 

Parameters Triptorelin Placebo Total 

FIGO Stage Ill 
FIGO Stage IV 
Hislology 

Serous 
Endometrioid 
Mucinous 
Clear cell 
Undifferentiated 

unclassified 
Tumor grade 

1 

3 
Residual tumor after 

N o  residual tumor 
d cm (including patients 

primary surgery 

without residual 
tumor) 

>;! cm 

4 4  years 
45-54 years 
55-64 years 
65-74 years 
>i’5 years 

Menopausal status 
Premenopausal 
Po;tmenopausal 

Age 

Karnofski Index (X t SE) 
First line CHT 

Cisplatini 

Cisplatiniepirubicin 
Cisplatinimelphalan 
Cisplatini treosulfan 
Cisplatiniepirubicini 

Carboplatini 

cyclophosphamide 

cyclophosphamide 

cyclophosphamide 
Mean dose per patient of 

first line CHT lmg] 
(X -+ SE) 

Cisplatin 

Cyclophosphamide 

Epirubicin 

Melphalan 

Treosulfan 

Carboplatin 

57 
12 

59 
2 
4 
1 

3 

8 
17 
44 

11 

37 
32 

5 
17 
23 
22 
2 

12 
57 
8.6 +_ 1.3 

43 
6 
9 
4 

3 

4 

714 ? 129; 
n = 65 

6426 t 640; 
n = 47 

743 2 73; 
n = 9  

135 2 18; 
n = 9  

7500 2 2250; 
n = 4  

5690 ? 2090; 

54 
12 

57 
2 
4 
0 

3 

9 
15 
42 

8 

41 
25 

7 
13 
24 
18 
4 

8 
58 
8.8 r 1.3 

34 
9 
8 
4 

5 

6 

794 2 191; 
n = 60 

7097 2 668; 
n = 41 

587 t 72; 
n = 13 

128 ? 32; 
n = 8  

26162 t 4367; 
n = 4  

2138 t 838; 

111 
24 

116 
4 
8 
1 

6 

17 
32 
86 

19 

78 
57 

12 
30 
47 
40 
6 

20 
115 

77 
15 
17 
8 

8 

10 

n = 4  n = 6  

FIGO International Federation of Gynecology and Obstetrics; S E  standard error; n: no. of patients. 

a blood sample was drawn for the determination of 
luteinizing hormone (LH), follicle-stimulating hor- 
mone (FSH), CA 125, and standard toxicology parame- 
ters (hemogram, renal, and liver function tests). A 
physical examination that included a pelvic examina- 
tion was performed at 4-week intervals during the first 
year of treatment, and every 3 months during the fol- 
lowing years. Additional diagnostic procedures (ab- 
dominal and pelvic sonography, chest X-ray, and CT- 
scans of abdomen and pelvis) were performed every 
3 months (sonography) or every 6 months (CT) during 
the first year and every 6 months thereafter, or ad 
hoc if a relapse was suspected clinically. Second-look 
procedures were not part of the protocol. In case they 
were performed, their results were registered. In addi- 
tion to the tests mentioned above, standard assess- 
ments of toxicity of chemotherapy (audiograms, neu- 
rological status, and cardiac function) were performed 
according to the institutional guidelines of the partici- 
pating centers. 

Radioimmunoassays 
In order to keep the double blind design of the trial, 
determinations of LH and FSH serum levels were per- 
formed centrally (from 1987 to 1989 at the Endocrine 
Laboratory of the Department of Obstetrics and Gyne- 
cology, University of Lubeck, under the supervision of 
G.E. and thereafter at the Endocrine Laboratory of the 
Department of Obstetrics and Gynecology, Philipps 
University, under the supervision of G. Sturm). The 
results for individual patients were not reported to 
their respective clinical investigators. In addition, CA 
125 levels were centrally determined in the serum 
samples at the above institutions. LH was measured 
with the LH-MAIA-clone system (Serono, Freiburg, 
Germany), using the first IRP 68/40 standard (lower 
limit of detection 0.2 mIU/ml, intraassay CV < 5%, 
interassay CV < 9%). FSH levels were determined with 
the FSH-MAIA clone system (Serono) using the first 
IRP 78/549 standard (lower limit of detection 0.3 mIU/ 
ml, intraassay CV < 5%, interassay CV < 8%). CA 125 
concentrations were measured with the Centocor CA- 
125 I1 radioimmunoassay (ID-CIS-Isotopendiagnostik, 
Dreieich, Germany) (lower limit of detection 2 U/ml, 
intraassay CV < 9%, interassay CV < 12%). 

Statistics 
The duration of patients’ survival and the time to dis- 
ease progression were calculated from the start of 
triptorelin/placebo treatment. All eligible patients who 
received at least one injection of either Decapeptyl 
Depot@ or placebo were included in the analyses. Pro- 
gression was defined as a 25% or greater increase of 
measurable tumor size or the appearance of new le- 
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sions. As response rates were not the subject of the 80- 
current study trial, they were not analyzed. The defi- 
nition and assessment of complete or partial remis- 
sions and of stable disease were therefore left at the 

70 

60. 

discretion of the participating clinical investigators. 143) 147) (40) 0 3 )  122) (26) ('23) 116) 113 11s) (14) 110) (3 

RESULTS 
Sixty-nine patients were randomized for treatment 
with triptorelin, and 66 received placebo. As detailed 
in Table 1, our randomization procedure resulted in 
a homogenous distribution of patients within parame- 
ters that might have been relevant to prognosis, in- 
cluding FIGO stage, histological type and grade of tu- 
mor, extent of surgery, age, menopausal status, perfor- 
mance status, and type and dose of first-line 
chemotherapy. As previously stated, a wide variety of 
salvage chemotherapies were used, but their distribu- 
tion between the triptorelin and placebo groups was 
also balanced. No toxicity was reported that might 
have been related to triptorelin or placebo treatment. 
No differences in toxicities related to standard chemo- 
therapies were observed between the two groups of 
patients. Nine patients from the triptorelin group and 
16 patients from the placebo group could not be fol- 
lowed until the completion of the trial, due to their 
unwillingness to report at monthly intervals. Most of 
these patients had already undergone long observa- 
tion periods (X t standard error = 15.4 t 2.2 months 
in the placebo group and 16 2 2.8 months in the tript- 
orelin group). These patients were censored on the 
date of their last follow-up visit. 

In patients receiving the LHRH analog, LH and 
FSH levels were reliably suppressed, whereas patients 
receiving placebo injections had elevated serum go- 
nadotrophin concentrations characteristic for the 
postmenopausal/ postovariectomy situation (Fig. 1). 

No significant difference in overall survival could 
be observed between the patients receiving triptorelin 
and those receiving placebo (Fig. 2). The statistical 
likelihood for the detection of a difference in overall 
survival between the two groups of >20% after two 
years, calculated according to Lachin,26 was greater 
than 80%. Interim analyses performed at 6-month in- 
tervals during the trial had never shown a trend for 
longer overall survival in the triptorelin group but had 
always anticipated the final results shown in Figure 2. 
No significant differences in overall survival could be 
established when treatment modalities were analyzed 

I .  , \ : : : ; - - ! : : : -  
XI Tim ( M O O ( ~ ~ )  

10 I5 

FIGURE 1. Serum luteinizing hormone (LH) and follicle-stimulating hor- 
mone (FSH) concentrations are shown for the patients in the trial (from 
whom serum samples were available) treated with either triptorelin or 
placebo. U, LH placebo; * ,  LH triptorelin; 0 ,  FSH placebo; *, FSH triptore- 
lin. Numbers in parentheses indicate the number of samples per time 
point. 

0 
o 5 i o  15 20 z M $5 40 45 50 

Time (Months) 
Patients at Risk 

Placebo 66 58 47 36 30 20 15 12 4 3 
Triptoretin 69 58 45 36 28 20 17 13 9 6 

FIGURE 2. Overall survival of patients receiving either triptorelin or pla- 
cebo is shown. 

separately either by volume of residual disease left at 
the initial operation (Fig. 3 )  or by FIGO stage (data not 
shown). Survival advantage was significant ( P  < 0.01) 
when the analyses were based on the residual disease 
( 1 2  cm versus >2 cm) unrelated to triptorelin therapy 
(Fig. 3 ) .  A similar observation was apparent for a com- 
parison between FIGO Stages I11 and IV, although the 
number of patients with FIGO Stage rV disease was 
too small to allow a statistical comparison (data not 
shown). 
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'- 
0 

0-:! em Placebo 
Triptorelin 

> 2 em Placebo 
Triptorelin 

7.52 

50- 

2s 1 
0 

0 5 10 15 20 25 30 35 40 45 50 
Time (Months) Patients at Risk 

41 38 33 28 23 15 I 1  8 3 2 
37 35 29 24 18 I 1  10 7 4 2 

25 20 14 8 7 5 4 4 1 1  
32 23 16 12 10 9 I 6 5 4 

L I... 

Triptorelin 

0 
0 5 1U 15 ZU 25 30 35 40 45 50 

'lhiie (Months) 

I'atietits nt Risk 
Placebo 66 49 35 28 25 18 12 8 3 2 
Triptorelin 69 50 33 25 22 15 12 10 6 3 

FkGURE 3. Overall survival curves, according to residual disease extent 
before chemotherapy, are shown. 

FIGURE 4. Progression-free survival of patients receiving either triptore- 
lin or placebo is shown. 

When progression-free survival was analyzed, 
again no significant differences could be established 
between the triptorelin group and the placebo group 
(Fig. 4). Again, when treatment modalities were ana- 
lyzed separately by volume of residual disease left at 
the initial operation ( 5 2  cm versus >2cm), no signifi- 
cant differences in progression-free survival could be 
found between the triptorelin group and the placebo 
group. Progression-free survival was significantly in- 
creased ( P  < 0.05) in patients with residual disease s 
2 cm, as compared with those with tumor residues of 
;>2 cm unrelated to triptorelin treatment (data not 
shown). 

Because there were only 20 premenopausal pa- 
tients in the trial, a separate statistical analysis of their 
survival data could not be performed. Regarding over- 
all survival, a separate analysis of the survival data of 
the postmenopausal patients gave the same results as 
for the whole patient population. No significant differ- 
ence in overall survival could be observed between 
postmenopausal patients receiving triptorelin and 
those receiving placebo. Survival advantage was sig- 
nificant ( P  < 0.05) when the analyses were based on 
the residual disease ( 5 2  cm versus >2cm) unrelated 
to triptorelin therapy (data not shown). When progres- 
sion-free survival was analyzed separately in the post- 
inenopausal group, no difference could be established 
between the triptorelin and placebo groups. Progres- 
sion-free survival was increased in postmenopausal 
patients with residual disease 5 2 cm unrelated to 
triptorelin treatment, though these differences were 

no longer statistically significant in some cases (0.05 
< P < 0.2) due to the smaller number of patients 
analyzed. 

Serum CA 125 levels correlated with the course 
of disease in individual patients, and no systematic 
differences could be observed between the triptorelin 
and placebo groups. 

DISCUSSION 
The purpose of this study was to evaluate the possible 
efficacy of the suppression of endogenous gonadotro- 
phins through an LHRH agonist in the treatment of 
epithelial ovarian cancer in a prospective double blind 
randomized trial. From a theoretical point of view, 
an ideal design for such a trial would have been the 
application of single agent LHRH agonist versus pla- 
cebo in patients with FIG0 Stage I11 or IV disease who 
had just undergone primary surgery. However, since 
platinum-based chemotherapy, which has an estab- 
lished efficacy at least with regard to short and me- 
dium term survival, is a~ai lable , l ,~-~ such a strategy 
would have been unethical. Similarly, a comparison 
of single agent LHRH agonist versus the established 
first-line chemotherapy, i.e. platinum- based regimens, 
could not be considered because the expected re- 
sponses to LHRH agonists were clearly lower than re- 
sponses to standard polychemotherapy. The approach 
of testing the LHRH analog versus placebo in patients 
with advanced disease, who were refractory to chemo- 
therapy or would not tolerate it, was abandoned due 
to the extreme heterogeneity of such a patient popula- 
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tion with regard to previous treatments and actual dis- 
ease status. In addition, all members of the trial group 
considered such a strategy unethical, because it would 
have meant the elimination of a specific treatment for 
the patients allocated to the placebo group. Finally, 
tumors in such heavily pretreated patients might have 
become refractory to endocrine manipulations. 

A good approach would have been to test the 
LHRH agonist versus the placebo as a consolidation 
therapy in these patients, who had a complete remis- 
sion of their disease after first-line chemotherapy as- 
sessed by second-look laparatomy. At the time, how- 
ever, when the trial was planned, almost all participat- 
ing centers had abandoned routine second-look 
operations for diagnostic purposes and considered it 
unethical to reinstall this procedure only for scientific 
purposes. In addition, because the percentage of his- 
topathologically proven complete responders to first 
line chemotherapy is the time needed for the 
selection of a sufficient number of patients for such a 
trial would have been too long. 

Therefore, the current design for the trial seemed 
to be the best feasible compromise. By starting LHRH 
analog treatment immediately after initial surgery, the 
problem of heavily pretreated tumors, possibly resis- 
tant to endocrine manipulations, was avoided. In ad- 
dition, in those patients who were responding to che- 
motherapy, it was to be expected that there would be 
relevant time periods in the absence of chemotherapy 
during which only the LHRH agonist or placebo would 
be applied. Finally, this study design created no rele- 
vant ethical problems, because the patients were to 
receive the standard first-line chemotherapy and, if 
necessary, salvage regimens as well. Some concern re- 
mained about possible negative interference of LHRH 
agonist treatment with the efficacy of chemotherapy. 
For this reason, interim analyses were performed at 
6-month intervals, and the trial was to be stopped 
immediately if any evidence appeared for a loss of 
efficacy of standard chemotherapy in patients receiv- 
ing triptorelin as compared to patients receiving pla- 
cebo. 

Despite the clear and consistent suppression of 
endogenous gonadotrophins induced by triptorelin, 
this treatment had no measurable effect on progres- 
sion-free or overall survival. When these parameters 
were analyzed according to the extent of residual dis- 
ease ( 5 2  cm or >2 cm) before chemotherapy, again 
no differences were found between the triptorelin and 
placebo groups. However, patients with residual dis- 
ease > 2 cm had significantly lower progression-free 
and overall survival rates, regardless of triptorelin or 
placebo treatment. This difference confirms that our 
patient population represented a valid sample for ad- 

vanced ovarian carcinoma, because the extent of re- 
sidual disease before chemotherapy ( 5 2  cm versus >2 
cm) was significantly related to progression-free and 
overall survival, as described in many other trials (for 
a review, see 2 in References). In addition, the clear 
relations between the extent of residual disease and 
prognosis in our patient population that existed re- 
gardless of triptorelin or placebo treatment confirm 
the validity of our randomization procedure. 

The results of this prospective double blind ran- 
domized trial fail to support a role for the suppression 
of gonadotrophins by LHRH agonist in combination 
with cytotoxic chemotherapy in the management of 
Stage I11 and IV ovarian carcinoma. One conclusion 
from this negative result might be that endogenous 
gonadotrophins, even at the high levels observed in 
the placebo group, have no relevant effect on the pro- 
gression of ovarian carcinoma, and so their suppres- 
sion by LHRH agonists does not alter the course of 
the disease. However, it could also be argued that al- 
though LH levels were clearly suppressed below the 
range of cycling women, FSH serum concentrations, 
though markedly reduced, were still approximately 10 
mIU/ml, and this degree of FSH activity might be suf- 
ficient to stimulate proliferation of the cancer cells. A 
trial aimed at a complete suppression of FSH levels, 
either through higher doses of an LHRH agonist or by 
a combination of an LHRH analog and an oral contra- 
ceptive, might test this speculation. 

In addition, it has to be admitted that the concom- 
itant application of LHRH agonist and chemotherapy 
might conceal marginal beneficial effects of LHRH ag- 
onist treatment. When the trial was planned in 1986, 
we were expecting effects greater than 20% based on 
the first reports on the efficacy of LHRH agonists in the 
salvage s i t ~ a t i o n . ' ~ ~ ' ~ - ~ ~  However, subsequent Phase I1 
trials in refractory patients resulted in much lower re- 
sponse rates, so the overall efficacy of LHRH agonists 
in the salvage situation is probably only in the range 
of 12% of objective  response^.'^-^^ Such a low efficacy 
might have been missed in the setting of the current 
study. It might also be speculated that the efficacy of 
chemotherapy could have been slightly reduced by the 
concomitant LHRH agonist treatment, thus neutraliz- 
ing the marginal antitumor effects of the LHRH analog. 
Similar hypotheses have been advanced to explain the 
apparent lack of efficacy of tamoxifen in combination 
with cytotoxic chemotherapy in Stage I11 or IV epithe- 
lial ovarian cancer** which contrasted with the mar- 
ginal activity of this antiestrogen in the salvage situa- 
tion found in Phase I1  trial^.^^.^^ 

Likewise, for progestin treatment of ovarian carci- 
noma, marginal activity was found in Phase I1 trials in 
the salvage situation, which could not be confirmed 
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in controlled trials where progestins were combined 
with chemotherapy (for a review, see 10 in References). 
Thus it is unclear whether or not putative beneficial 
effects of endocrine manipulations of epithelial ovar- 
ian cancer are lost by combination with chemother- 
apy, or whether or not the marginal efficacy (at best 
around 15-20% of objective responses in Phase I1 tri- 
als) of endocrine therapies can be substantiated in 
controlled trials. As discussed above, controlled trials 
that evaluate the value of single agent hormonal thera- 
pies are difficult to perform in ovarian carcinoma. 

It is noteworthy that progression-free and overall 
survival were quite good in our patient population, as 
compared with trials discussed in the I i t e r a t ~ r e . ' ~ ~ ~ ' ~ ~ ~ ~  
This phenomenon might be due to the high proportion 
(58%) of patients with residual disease 5 2 cm before 
the initiation of systemic treatment in our population. 
When survival of our patients was analyzed according 
to the extent of residual disease, the respective curves 
were more in line with those of historical con- 
trols. 1.3.28.31 It is important to note, however, that the 
special characteristics of our trial (intensive follow-up, 
monthly visits of the patients to their clinical investiga- 
tor, and expectations as to the efficacy of the novel 
endocrine therapy) might also have contributed to the 
rather favourable outlook for our patients. This phe- 
nomenon stresses the importance of using a double 
blind trial design whenever feasible. 

Erickson et aL3' recently reported a Phase I1 trial 
of cyclophosphamide, cisplatin, and the LHRH agonist 
leuprolide acetate after the debulking of Stage 111 or 
lV epithelial ovarian cancer in 33 patients. They found 
that FSH levels were consistently suppressed to less 
than 20 mIUlml by LHRH agonist treatment. Leuprol- 
ide acetate did not alter the toxicity profile or the effec- 
tiveness of chemotherapy when comparisons were 
made with historical controls. 'Though this trial was 
based on a small number of patients and was not con- 
trolled, its results are in agreement with our findings. 

Our trial suggests that the use of LHRH agonists 
aimed at the suppression of endogenous gonadotro- 
phins has no measurable efficacy in patients with ad- 
vanced ovarian carcinoma. However, we consider it 
premature to exclude the application of LHRH analogs 
in this disease. Recently, we and others have demon- 
strated the expression of LHRH and of LHRH receptors 
by human ovarian carcinoma cell lines as well as by 
the majority of ovarian carcinoma specimens obtained 
by ~ u r g e r y . ~ ~ - ~ '  The proliferation of several human 
ovarian carcinoma cell lines was reduced by treatment 
with both agonistic and antagonistic analogs of 
LHRH.33,37,38 These findings suggest the existence of a 
local regulatory system in ovarian carcinoma based on 
LHRH and its receptors, which might be a target for 

direct antitumor effects of LHRH analogs. However, 
the concentrations of LHRH analogs necessary to in- 
duce direct antitumor activity in vitro probably cannot 
be achieved in humans by the application of usual 
doses of LHRH agonists.' The development of new 
LHRH analogs such as potent antagonists3' or of LHRH 
analogs containing cytotoxic radicals4' might permit a 
better exploitation of direct antitumor effects in the 
treatment of ovarian carcinoma." 
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