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A review o f  118 treatment cycles in 115 women under 
prolonged GnRH analogue (GnRHa; leuprolide) treat- 
ment is presented. Patients were selected for treatment 
primarily on the grounds o f  poor previous response to 
stimulation (n = 40), advanced age (>35 years; n = 29), 
previous premature luteinizing hormone (LH) surge (n = 
30), polycystic ovarian disease (PCO; n = 12), and ele- 
vated androgens without evidence o f  PCO (n = 5). An 
overall pregnancy rate o f  28.8% per treatment cycle was 
attained, compared with a pregnancy rate o f  6.2% (6/97, 
o f  which none went to term) in the previous completed 
treatment cycle for the same patients. Ovarian response; 
as measured by oocytes recovered and maximum estra- 
diol levels observed, was significantly improved in all 
groups and this was associated with a prolonged follicu- 
tar phase, significantly more human menopausal gonad- 
otropin (hMG) stimulation and a relatively high incidence 
o f  ovarian hyperstimulation, particularly in pregnant pa- 
tients. Of  specific techniques in the GnRHa cycle, GIFT 
produced a pregnancy rate per treatment o f  50% (10/20); 
IVF-ET, 22% (8/36); PROST, 28% (13/46); and TEST, 
19% (3/16). No  cycles were abandoned, compared with a 
cancellation rate o f  24% in previous cycles without 
GnRHa. Patients with PCO performed particularly well 
on GnRHa management, with a pregnancy rate per treat- 
ment o f  58% (7/12). Pregnancy rates per treatment for  the 
other groups were as follows: elevated age, 27% (9/33), 
high androgens, 40% (2/5); premature L H  surges, 32% 
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(9/28); and poor responders, 17.5% (7/40). A comparison 
using patients undertaking IVF-ET cycles in 1987 and 
1988 shows that the use o f  GnRHa treatment in the poor- 
prognosis groups lifts their performance into line with 
that seen in the "good"-prognosis groups. We conclude 
that pituitary down-regulation with GnRHa (long regi- 
men) offers significant advantages for  ovarian manage- 
ment in most groups o f  infertility patients and it is now 
being evaluated for  routine use in the majority o f  cases in 
our practice. 

KEY WORDS: Lucrin; ovulation induction; assisted conception; 
pregnancy; in vitro fertilization. 

INTRODUCTION 

It is now recognized that the use of GnRH ana- 
logues (GnRHa) in combination with gonadotropin 
stimulation may be beneficial in superovulatory reg- 
imens, particularly for patients with ovulatory dis- 
orders such as polycystic ovary syndrome (PCO), 
elevated baseline gonadotropins, premature LH 
(luteinizing hormone) surge, and premature lutein- 
ization (1-16). Pituitary suppression is more effec- 
tive when therapy commences in the midluteal 
rather than the early follicular phase (17), and there 
is evidence that the use of GnRHa in the follicular 
phase ("flare-up" technique) may in fact be detri- 
mental to oocyte maturation (18) and, while increas- 
ing the numbers of oocytes recovered, may not in- 
crease the total number of embryos developing (19). 
In addition to its use in poor-prognosis patients, 
GnRHa therapy is now starting to be seen as the 
preferred routine stimulation approach by several 
groups (20) including our own. 
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We report here on a series of 118 treatment cycles 
in patients recognized as either responding poorly 
in previous treatment cycles or otherwise being of 
poor prognosis for normal ovarian management. As 
it was not possible in retrospect to establish an ideal 
control group for these patients we have included, 
for additional comparison in the analysis, data from 
our in vitro fertilization and embryo transfer (IVF- 
ET) program for two additional groups: (i) all pa- 
tients for 1987--including those of poor prognosis, 
treated using a combination of clomiphene citrate 
and human menopausal gonadotropin (CC-hMG); 
and (ii) all non-Lucrin-treated "good"-prognosis 
IVF-ET patients for 1988 on CC-hMG stimulation. 
This provides additional insight to changing modes 
of treatment during a period when our program was 
experiencing increasing success rates (21). 

MATERIALS AND METHODS 

Patient Categorization and Treatment 

Four treatment options are included: IVF-ET, ga- 
mete intrafallopian transfer (GIFT), pronuclear- 
stage tubal transfer (PROST), and tubal embryo 
stage transfer (TEST). Indications for including pa- 
tients in treatment programs at PIVET Medical 
Centre were, briefly, as follows (21). 

IVF-ET. Indicated for all cases of tubal infertility. 
GIFT. Indications for GIFT treatment were idio- 

pathic infertility, negative sperm/mucus interaction, 
failed donor insemination/AIH, endometriosis, 
moderately severe oligozoospermia (<5 million mo- 
tile sperm/ml of semen), and the presence of anti- 
sperm antibodies in the male only with no signifi- 
cant asthenozoospermia. Cases of previous tubal 
reconstructive surgery with no subsequent preg- 
nancy but with evidence of at least one patent fal- 
lopian tube were initially treated by GIFT but are 
no longer included for any tubal transfer procedure, 
as ectopic pregnancy rates are high (21). 

PROST. PROST treatment was indicated for pa- 
tients with male-factor infertility, antisperm anti- 
bodies in the female, repeated GIFT failures, or 
conversion from GIFT if the egg number is low or 
the sperm quality questionable for fertilization. 
PROST is also used in cases of synchronous ovum 
donation. 

TEST. Indications for TEST treatment were se- 
vere male-factor infertility with a possible need for 

reinsemination of oocytes, evaluation after pentox- 
ifylline treatment (22) or micromanipulation in 
vitro, and uncertain tubal access (no longer in- 
cluded due to risk of ectopic pregnancy) (21). TEST 
is also used for frozen embryo transfer and cases of 
asynchronous oocyte donation. 

A total of 115 patients in 118 consecutive treat- 
ment cycles has been considered.  They were 
grouped according to their main indication as fol- 
lows: 

(1) poor responders in previous treatment cycles 
(n = 40); 

(2) advanced age (>35 years, no other endocri- 
nological indication; n = 33); 

(3) premature LH surge in the previous cycle 
(less than 6 consecutive days of sustained E2 
rise; n = 28); 

(4) PCO cases--raised LH/FSH (follicle-stimu- 
lating hormone) ratio and /o r  multifollicular 
ovaries visualized by ultrasound on Day 2 (n 
= 12); and 

(5) elevated androgens without PCO (n = 5). 
It was not possible to compare the patients with 
matched controls, so the results of the GnRHa 
treatment cycle were compared with the immediate 
previous cycle. Previous treatment options in- 
cluded donor insemination (DI), artificial insemina- 
tion by partner's spermatozoa (AIH), and timed in- 
tercourse (IC). Assessment cycles were included in 
the analysis, as for many cases these were the only 
available; however, these were not included in cal- 
culation of results of treatment. For comparison, 
additional information is also presented on patients 
undergoing IVF-ET in 1987 and 1988 on CC-hMG 
stimulation. The 1987 group included those judged 
of poor prognosis, while for the 1988 group this cat- 
egory of patient was moved into Lucrin therapy. 

Stimulation Regimen 

Leuprolide injections (1 mg/day; Abbott, Aus- 
tralasia; dosage according to manufacturer's recom- 
mendation) commenced on Day 21 of the previous 
menstrual cycle and graded hMG (Serono, Rome) 
stimulation commenced when serum estradiol lev- 
els were less than 200 pM, usually on Day 2 of the 
treatment cycle. The cycle was monitored by daily 
assay of serum progesterone (P), luteinizing hor- 
mone (LH), and estradiol 17-[3 (E2) and by follicular 
ultrasonography as described in detail elsewhere 
(23,24). Initial levels of hMG stimulation were 
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Table I. Previous and Present Treatment Cycles 

Previous cycle GIFT 

GIFT 8 
IVF-ET 1 
PROST/TEST 0 
DI/AIH/IC 6 
Observation cycle 4 
Repeat GnRHa cycle 1 

Total 20 

Treatment this cycle 

IVF-ET TEST PROST Total 

0 1 6 15 
19 1 1 22 
2 13 29 44 
1 0 4 11 

10 1 6 21 
4 0 0 5 

36 t6 46 118 

graded according to response up to a maximum of 
11 ampoules/day. Leuprolide administration ceased 
on the day of giving a triggering injection of 10,000 
IU human chorionic gonadotropin (hCG) (Profasi; 
Serono; Rome). This was timed primarily on the 
basis of 7 days' consecutive rise of E2 over baseline. 
Follicle size was monitored by ultrasound but was 
not relied on as the major index of follicular activ- 
ity. Determination of clinical pregnancy rates and 
other outcomes were as described elsewhere (24). 

RESULTS 

Comparison with Previous Cycles 

Details of previous cycle treatments and out- 
comes are given in Tables I and II. The overall preg- 
nancy rate per treatment, discounting 16 previous 
observation and 5 repeat GnRHa cycles, was 6.2% 
(6/97) and none of these pregnancies went to term (4 
blighted ova, 1 spontaneous abortion, and 1 ectopic 

Table II. Previous Treatment Cycle: Outcomes and Etiology 

Treatment Etiology 
group in 

GnRHa cycle PR AGE PS Androgens PCO Total 

GIFT 
Pregnant 3 SBE a 2 BB 0 0 0 5 
Not pregnant 0 1 3 0 2 7 
Canceled 1 0 2 0 2 5 
Tracking 1 0 0 0 1 2 
Repeat 1 1 0 0 0 0 1 

IVF-ET 
Pregnant 0 0 0 0 0 0 
Not pregnant 8 6 5 0 0 19 
Canceled 0 0 3 0 0 3 
Tracking 2 7 0 1 0 10 
Repeat 1 1 t 1 0 4 

PROST 
Pregnant 0 0 0 0 0 0 
Not pregnant 12 7 8 1 1 29 
Canceled 4 2 5 1 1 13 
Tracking 0 1 0 0 3 4 

TEST 
Pregnant 1 B 0 0 0 0 1 
Not pregnant 4 5 1 2 0 12 
Canceled 1 1 0 0 1 3 
Tracking 0 0 0 0 0 0 

Total 
Pregnant 4 2 0 0 0 6 
Not pregnant 25 19 17 3 3 67 
Canceled 6 3 10 1 4 24 
Tracking 3 8 0 0 5 16 
Repeat 2 1 1 I 0 5 

40 33 28 5 12 118 

Pregnancy outcomes: B, blighted ovum; S, spontaneous abortion; E, ectopic pregnancy. 
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Fig. 1. Maximum estradiol levels attained in previous treatment cycles (P) and in leuprolide- 
managed cycles (L). The nonnormally distributed data are presented as Tukey box-and-whisker plots 
indicating maximum range (vertical line), arithmetic mean (cross-line), and 25, 50, and 75% quartiles 
(box components). The levels are significantly different (P < 0.001 by Mann-Whitney and Wilcoxon 
tests). 

pregnancy). Twenty-one of the cycles (17.8%) were 
canceled before reaching the point of treatment, 
due mostly to poor ovarian response or premature 
LH surges. In a further 13 cycles there was failed 

fertilization in an IVF, PROST, or TEST attempt; 6 
of these could be attributed to seminal defects, but 
the remainder were apparently associated with poor 
oocyte quality due to poor ovarian response. 
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Fig. 2. Number of eggs recovered per treatment cycle (P < 0.002). 

Journal of  in Vitro Fertilization and Embryo Transfer, Vol. 6, No. 6, 1989 



GnRH ANALOGUE IN OVULATION INDUCTION 349 

Day of Cycle 

25 

20 

15 

io 

Day of Trigger 

N.S. I p,:O.O01 

l 
" T 

It  

T 

CC/hMG P L 

87 

Fig. 3, Day of administering hCG ovulation trigger (P < 0.001). 

Comparison of the Treatment Cycle with the 
Previous Cycle 

Ovarian performance under GnRHa treatment as 
compared with the previous cycle and with CC- 
hMG IVF-ET data for 1987 and 1988 is presented in 
Figs. 1-4 and Table VI. As the data were not nor- 
mally distributed for the most part, they have been 
displayed as Tukey box-and-whisker plots indicat- 

ing the range, 25, 50, and 75% quartiles, and arith- 
metic mean. 

In the treatment cycle a mean of 10.13 oocytes 
was recovered, compared with 5.18 (0-14) for rele- 
vant previous cycles (P < 0.001, Mann-Whitney 
and Wilcoxon nonparametric tests). The mean day 
of administering hCG trigger was advanced from a 
mean previous day 10.9 of the cycle to 14.2 in the 
GnRHa cycle (P < 0.001). A mean total of 68.1 
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Fig. 4. Ampoules of hMG administered (P < 0.001). 
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Table III. Lucrin Treatment Cycle: Pregnancies/Treatment 

Primary indication 

Treatment PR AGE PS Androgens PCO Total 

GIFT 4/7 1/3 2/5 0/0 3/5 10/20 (50.0%) 
IVF-ET 1/11 4/14 2/9 0/1 1/1 8/36 (22.2%) 
PROST 1/16 3/10 5/13 1/2 3/5 13/46 (28.3%) 
TEST 1/6 1/6 0/1 1/2 0/1 3/16 (18.7%) 

Total 7/40 9/33 9/28 2/5 7/12 34/118 (28.8%) 
(17.5%) (27.3%) (32.1%) (40.0%) (58.3%) 

ampoules of hMG was administered in the GnRHa 
cycle, compared with 41.2 (P < 0.001), and peak E z 
figures improved from a mean of 5398 to 9430, pM 
(P < 0.001). 

Table III shows the outcome in the GnRHa treat- 
ment cycle. The overall pregnancy rate was 28.8% 
per treatment or 33.0% per oocyte/embryo transfer. 
This compares favorably with the pregnancy rate of 
6.2% in previous treatment cycles as discussed 
above. 

In 18 cycles ovarian hyperstimulation was mani- 
fested by abdominal distension and discomfort. In 
five of these cases the symptoms were severe 
enough to warrant abdominal paracentesis and 
drainage (overall incidence of severe hyperstimula- 
tion, 4%). This syndrome was usually associated 
with pregnancy. Thus, mild to severe hyperstimu- 
lation was observed in 14 of the 34 pregnancy cycles 
(41%) but in only 4 of the 84 nonpregnancy cycles 
(4.7%). In hyperstimulated patients high peak se- 
rum E2 levels were also seen, with a mean of 13596 
pM, compared with 8465 pM in the others (P < 
0.001 by t test). Thus while the ovarian response as 
measured by estradiol levels would appear to have 
predisposed toward hyperstimulation in this group 
of poor-prognosis patients, another important etio- 
logical factor for this syndrome was pregnancy it- 
self. 

Comparison with 1987 and 1988 CC-hMG 
IVF-ET Patients 

These results are presented in Table IV. Fertil- 
ization rates for the poor prognosis patients on Lu- 

Table IV. Fertilization Rate and Pregnancy Rate for Lucdn vs 
1987 and 1988 CC/hMG Groups 

Fertilization rate Pregnancy rate 

Lucrin, 1988 430/592 (73%) a'* 34/118 (28.8%) x 
CC/hMG, 1987 284/488 (58%) b 7/82 (8.5%) y 
CC/hMG, 1988 132/203 (65%) b 7/27 (26%) x 

* Groups with different suffixes are significantly different from 
each other by chi-square analysis. 

crin (IVF-ET only) were significantly better than 
those seen for both the 1987 IVF-ET group (P < 
0.001 by chi-square analysis) and the 1988 group. 
The pregnancy rate per treatment cycle was similar 
in both the Lucrin-treated poor-prognosis group 
and the 1988 IVF-ET patients, whereas that for the 
1987 group (including poor-prognosis patients) was 
significantly poorer than the rates for both the Lu- 
crin group (P < 0.001) and the 1988 "good"-  
prognosis group (P < 0.05). 

Results for embryo quality are presented in Table 
V. Embryos were graded subjectively in ascending 
quality from 1 to 4, considering factors such as blas- 
tomere regularity and clarity, degree of fragmenta- 
tion, and cleavage stage. It has been established 
that such grading systems by experienced embryol- 
ogists are good predictors of successful pregnancy 
(25). Contingency table analysis revealed significant 
differences between all groups in the distribution of 
embryos between different grades (chi 21.5, 6 df, P 
< 0.001). A pairwise comparison between groups 
showed that this was due mainly to the 1987 figures 
(P < 0.001 compared with Lucrin 1988 and P < 0.05 
compared with CC-hMG 1988), and examination of 
the data reveals more poor-quality (Grade 1) em- 
bryos and fewer top-quality (Grade 4) embryos in 
this group. No significant differences between the 
Lucrin 1988 and the CC-hMG 1988 groups could be 
detected. 

DISCUSSION 

When comparing the previous cycle with the Lu- 
crin cycle in these poor-prognosis patients, it is 

Table V. Distribution of Embryo Quality Ratings 

Embryo quality rating 

Group 1 2 3 4 Total 

Lucrin, 1988 2% 34% 54% 10% 258 
CC-hMG, 1987 10% 30% 55% 5% 284 
CC-hMG, 1988 4% 30% 53% 13% 121 
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Table VI. Summary of Data for Number of Eggs Recovered, Day of hCG Trigger, Number of Am- 
poules of hMG Administered, and Peak E 2 Levels Achieved 

Lucrin Previous 

Mean Median Range Mean Median Range 

Eggs 10.1 
Day of trigger 14.2 
Ampoules hMG 68.1 
Peak E 2 9430 

9.0 1--44 5.2 4.0 0-14 
14.0 9-25 10.9 11.0 6-18 
60.0 21-189 41.2 36.0 10-152 

8570 1,860-34,250 5398 5420 29-13,200 '~ 

a Low E 2 "peak"  refers to stage of cancellation. 

clear that the ovarian response under GnRHa man- 
agement resulted in a significant prolongation of the 
follicular phase, greater oocyte recovery rates, and 
higher maximum E2 responses, all in response to 
higher dose rates of gonadotropin. Efficiency of re- 
sponse can be expressed in terms of the units of 
peak E2 observed per the number of oocytes recov- 
ered: this declined from a mean of 1545 pM in the 
previous cycle (range, 496-5890) to 1130 pM (278- 
3421) in the GnRHa cycle (P < 0.0028, Mann- 
Whitney; P < 0.0194, Wilcoxon test). These obser- 
vations thus confirm those from other groups con- 
cerning the efficacy of long-term GnRHa down- 
regulation in the management of poor-prognosis 
patients, It could be argued that the previous treat- 
ment cycle is a poor control for assessing ovarian 
response and that a randomized trial would be more 
appropriate. However, the analytical approach here 
has been used by other groups (12,15) and the 
emerging perspective is that the clear therapeutic 
benefits offered by GnRHa management make such 
clinical trials inappropriate or even unethical in not 
offering such poor-prognosis patients the best pos- 
sible treatment. With this deficiency in experimen- 
tal design in mind, IVF-ET patients subjected to 
CC-hMG stimulation in 1987 and 1988 were in- 
cluded here as additional comparison groups, as 
their responses to ovarian stimulation were gener- 
ally representative of the infertile population being 
seen by our clinic and also because detailed infor- 
mation on fertilization rates and ensuing embryo 
quality is available, these being relatively objective 
measures of response to stimulation regimens. It is 
apparent from both the fertilization rates and the 
pregnancy rates that in 1987, when poor-prognosis 
patients were not selected for special treatment, 
overall results were poor. In contrast, the use of 
GnRHa therapy in 1988 brought both parameters 
into line with those seen in the "good"-prognosis 
patients. It must be appreciated, however, that the 
groups are not strictly comparable. Patients on 

leuprolide received hMG alone, while the other 
groups received CC-hMG. This difference in stim- 
ulation regimen introduces a second major variable, 
so some of the improvement in results might relate 
to the changed stimulation (e.g., absence of CC) 
rather than to leuprolide alone. 

It is not yet clear whether the better results 
for poor-prognosis patients seen with long-term 
GnRHa therapy are due to qualitative changes in 
oocytes and embryos or to quantitative factors such 
as the ability to select "better" oocytes and em- 
bryos from those recovered. An additional major 
factor may be improved uterine receptivity follow- 
ing a more prolonged follicular phase, as suggested 
by Testart et al. (26). 

We conclude that pituitary down-regulation using 
the long regimen of leuprolide coupled with stimu- 
lation with hMG alone significantly improves the 
chance of pregnancy for a range of patients having 
IVF-related procedures but who may be catego- 
rized as poor-prognosis cases. Furthermore, the 
benefits of the leuprolide/hMG regimen in reducing 
the chance of cancellation of treatment cycles and 
avoiding LH surges, thereby enabling a totally pro- 
grammed organizational schedule, means that the 
regimen should be considered for all cases being 
treated in the program, and this is now standard for 
the majority of patients at PIVET. However, we 
still see patients who are highly resistant to gonad- 
otropin stimulation despite leuprolide down-regu- 
lation. Future options for such women might in- 
clude the use of growth hormone in combination 
with gonadotropin stimulation (27). 

REFERENCES 

1. Fleming R, Adam AH, Barlow DH, Black WP, Macnaugh- 
ton MC, Coutts JRT: A new systematic treatment for infer- 
tile women with abnormal hormone profiles. Br J Obstet 
Gynaecol 1982;89:80--83 

2. Fleming R, Haxton MJ, Hamilton MPR, McCune GS, Black 

Journal of  in Vitro Fertilization and Embryo Transfer, Vol. 6, No. 6, 1989 



352 CUMMINS, YOVICH, EDIRISINGHE, AND YOVICH 

WP, Macnaughton MC, Courts JRT: Successful treatment of 
infertile women with oligomenorrhoea using a combination 
of a luteinising hormone releasing hormone agonist and ex- 
ogenous gonadotrophins. Br J Obstet Gynaecol 1985 ;92:369- 
373 

3. Fleming R, Coutts JRT: Induction of multiple follicular 
growth in normally menstruating women with endogenous 
gonadotrophin suppression. Fertil Steril 1986;45:226--230 

4. Wildt L, Diedrich K, van der Ven H, AI Hasani S, Hubner 
H, Klasen R: Ovarian hyperstimulation for in-vitro fertiliza- 
tion controlled by GNRH agonist administered in combina- 
tion with human menopausal gonadotrophins. Hum Reprod 
1986;1:15-19 

5. Smitz J, Devroey P, Braeckmans P, Camus M, Khan I, 
Staessen C, Van Waesberghe L, Wisanto A, Van Steir- 
teghem AC: Management of failed cycles in an IVF/GIFT 
programme with the combination of a GnRH analog and 
HMG. Hum Reprod 1987;2:309-314 

6. Macnamee MC, Howles CM, Edwards RG: Pregnancies af- 
ter IVF when high tonic LH is reduced by long-term treat- 
ment with GnRH agonists. Hum Reprod 1987;2:569-571 

7. Macnamee MC, Edwards RG, Howles CM: The influence of 
stimulation regimes and luteal phase support in the outcome 
of IVF. Hum Reprod 1988;3(Suppl 2):43-52 

8. Neveu S, Hedon B, Bringer J, Chinchole J-M, Arnal F, Hu- 
meau C, Cristol P, Viala JL: Ovarian stimulation by a com- 
bination of gonadotropin-releasing hormone agonist and go- 
nadotropins for in vitro fertilization. Fertil Steril 1987;47: 
639--643 

9. Crosignani PG, Ragni G, Lombroso GC, Scarduelli C, De 
Lanretis L, Caccamo A, Dalpra L, Cavioni V, Cristiani C, 
Wyssling H, Olivares MD, Perotti L: Ovarian stimulation of 
IVF patients: Effects of the reversible hypogonadotrophic 
state induced by GnRH agonist. Hum Reprod 1988;3(Suppl 
2):39--41 

10. Ferrier AJ, Berkeley AS, Cholst IN: Pretreatment with a 
subcutaneous gonadotropin-releasing hormone agonist in an 
in vitro fertilization cycle resulting in a viable pregnancy. J 
Vitro Fert Embryo Transfer 1988;5:234-236 

11. Lehmann F, Baban N, Webber B: Ovarian stimulation for 
in-vitro fertilization: Clomiphene and HMG. Hum Reprod 
1988;3(Suppl 2):11-21 

12. Schmutzler RK, Reichert C, Diedrich K, Wildt L, Diedrich 
Ch, A1-Hasani S, van der Ven H, Krebs D: Combined 
GnRH-agonist/gonadotrophin stimulation for in-vitro fertil- 
ization. Hum Reprod 1988;3(Suppl 2):29-33 

13. Serafini P, Stone B, Kerin J, Batzofin J, Quinn P, Marrs RP: 
An alternate approach to controlled ovarian hyperstimula- 
tion in "poor responders": Pretreatment with a gonadotro- 
pin-releasing hormone analog. Fertil Steril 1988;49:90-95 

14. Smitz J, Devroey P, Camus M, Khan I, Staessen C, Van 
Waesberghe L, Wisanto A, Van Steirteghem AC: Addition 

of Buserelin to human menopausal gonadotrophins in pa- 
tients with failed stimulations for IVF or GIFT. Hum Reprod 
1988;3(Suppl 2):35-38 

15. Droesch K, Muasher SJ, Brzyski RG, Jones GS, Simonetti 
S, Liu HC: Value of suppression with a gonadotropin- 
releasing hormone agonist prior to gonadotropin stimulation 
for in vitro fertilization. Fertil Steril 1989;51:292-297 

16. Belaisch-Allart J, Testart J, Frydman R: Utilization of 
GnRH agonists for poor responders in an IVF programme. 
Hum Reprod 1989;4:33-34 

17. Meldrum DR, Wisot A, Hamilton F, Gutlay AL, Huynh D, 
Kempton W: Timing of initiation and dose schedule of leu- 
prolide influence the time course of ovarian suppression. 
Fertil Steril 1988;50:400--402 

18. Brzyski RG, Muasher SJ, Droesch K, Simonetti S, Jones 
GS, Rosenwaks Z: Follicular atresia associated with concur- 
rent initiation of gonadotropin-releasing hormone agonist 
and follicle-stimulating hormone for oocyte recruitment. 
Fertil Steril 1988;50:917-921 

19. Testart J, Belaisch-Allart J, Forman R, Gazengel A, Strubb 
N, Hazout A, Frydman R: Influence of different stimulation 
treatments on oocyte characteristics and in-vitro fertilizing 
ability. Hum Reprod 1989;4:192-197 

20. Meldrum DR. Wisot A, Hamilton F, Gutlay AL, Kempton 
W, Huynh D: Routine pituitary suppression with leuprolide 
before ovarian stimulation for oocyte retrieval. Fertil Steril 
1989 ;51:455--459 

21. Yovich JL: Tubal transfers: PROST & TEST. In Proceed- 
ings of the International Symposium on Gamete Physiology, 
California, November 6-10, 1988 (in press) 

22. Yovich JM, Edirisinghe WR, Cummins JM, Yovich JL: Pre- 
liminary results using pentoxifylline in a pronuclear stage 
tubal transfer (PROST) program for severe male factor in- 
fertility. Fertil Steril 1988;50:179-181 

23. Yovich JL, Tuvik AI, Matson PL, Willcox DL: Ovarian 
stimulation in disordered ovulatory cycles. Asia-Ocean J 
Obstet Gynaecol 1987;13:43-47 

24. Yovich JL, Yovich JM, Edirisinghe WR: The relative 
chance of pregnancy following tubal or uterine transfer pro- 
cedures. Fertil Steril 1988;49:858-864 

25. Cummins JM, Breen TM, Harrison KL, Shaw JM, Wilson 
LM, Hennessey JF: A formula for scoring human embryo 
growth rates in in vitro fertilization: Its value in predicting 
pregnancy and in comparison with visual estimates of em- 
bryo quality. J Vitro Fert Embryo Transfer 1986;3:284-295 

26. Testart J, Forman R, Belaisch-Allart J, Volante M, Hazout 
A, Strubb N, Frydman R: Embryo quality and uterine re- 
ceptivity in in-vitro fertilization cycles with or without ago- 
nists of gonadotrophin-releasing hormone. Hum Reprod 
1989;4:198--201 

27. Homburg R, Eshel A, Abdalla HI, Jacobs HS: Growth hor- 
mone facilitates ovulation induction by gonadotrophins. Clin 
Endocrinol 1988;29:113-117 

Journal of  in Vitro Fertilization and Embryo Transfer, Vol. 6, No. 6, 1989 


