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SUMMARY

The present study compared the efficacy of two controlled ovarian
hyperstimulation (COH) regimens: clomiphene citrate (CC)-human
menopausal gonadotropin (hMG) vs flare-up in "poor responders” in an
in vitro fertilization (IVF) program. The subjects had a day 2 or 3 serum
follicle stimulating hormone (FSH) > 18mIU/mL, were >38 years old, or
previously demonstrated poor response to luteal phase hMG COH
regimen or (MG alone. 99 women qualified as poor responders and were
entered into the study; 72 received the flare-up stimulation protocol, 27
the CC/hMG protocol. Clinical and viable pregnancy rates
(PRs)/retrieval were 23.6%, and 18.1% for flare vs 14.8% and 14.8% for
CC/hMG (p=NS), respectively. No statistical differences were found in
efficacy between the two COH regimens for poor responders in IVE.
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INTRODUCTION

A poor response to controlled ovarian hyperstimulation (COH) in
in vitro fertilization (IVF) poses a therapeutic challenge. There are many
reasons for poor responders, including problems with premature
luteinization, polycystic ovaries, advanced age, or elevated baseline
gonadotropins.

However, there is no consensus in the treatment of this condition.
Conflicting reports in several publications have demonstrated, that in poor
responders, there was an increased number of oocytes collected and
increased fertilization and pregnancy rates (PRs) when using the follicular
phase leuprolide acetate (LA)-human menopausal gonadotropin (hMG)
(short flare-up) protocol, compared to stimulations with clomiphene citrate
(CC)/hMG or hMG alone (2,3). However, other studies reported, in poor
responders the luteal phase LA-hMG protocol induced a better ovarian
response which resulted in higher PRs than CC/hMG stimulation (4,5).
A good number of these cases were related to premature luteinization in
patients who failed with CC-hMG or hMG alone.

In contrast, the study of Dor et al. (6) showed that GnRH agonist
(GnRHa) in the long protocol does not seem to be superior to CC/hMG
for the treatment of poor responders. However, Gareia et al. (7) reported
that the short flare-up protocol gave a higher PR with a lower spontaneous
abortion rate, as compared with the luteal phase leuprolide protocols.

Furthermore, in the specific instance of the older patient (age >38)
or women with elevated serum FSH in the early follicular phase, the
prolonged use of GnRHa may not solve the problem, but may even inhibit
the response to gonadotropin stimulation (8).

At one time the Cooper Institute for IVF placed all patients
undergoing their first cycle of IVF on the luteal phase LA-hMG regimen
described by Meldrum et al. Several patients were found to respond
poorly as far as forming mature follicles and after evaluating their
characteristics we frequently found advanced age or high early follicular
FSH levels in these patients.

The study presented herein compared two hyperstimulation
regimens in "poor responders", which we define as patients whom 1) failed
previously to stimulate with luteal phase LA-hMG or 2) have advanced
age (>38 years), or, 3) have elevated FSH levels (>18 mIU /mL) in the
early follicular phase. ‘

MATERIALS AND METHODS

A total of 99 women presenting at our center for IVF-ET during the

eight month period from 1/92 to 8/92, who were classified as poor
responders, were prospectively randomized between two treatment groups,
flare-up versus CC/hMG protocol. v

The criteria for poor responders were elevated baseline FSH levels
(>18 mIU/mL), advanced age (>38 yrs), or, a history of poor response
to a long GnRHa suppression followed by gonadotropin stimulation
protocol and/or hbMG stimulation alone (<3 mature follicles). The choice
of flare-up or CC/hMG was randomized by social security number - last
digit even - flare-up; last two digits odd-CC/hMG; last two digits even-odd
- flare-up. A total of 72 received flare-up vs 27 CC/hMG COH protocols.

In the group using the flare-up protocol (7), LA was started on the




second day of the menstrual cycle and continued until the day of hCG
administration; the dosage of LA was 0.75 mg/day (weight <150 Ibs) or
1.0 mg/day (weight >150 Ibs).

In addition to LA, 150 TU of pure (p) FSH (Metrodin, Serono
Laboratories, Randolph, MA) and 150 IU of hMG (Pergonal, Serono
Laboratories, Randolph, MA) were administered daily and started on the
fifth day of the patients’ cycle. Thereafter, the FSH was decreased in a
step-down fashion according to serum estradiol (E,) levels and follicular
development as determined by ultrasound (with an E, level of >300
pg/mL only 75 IU pFSH was given and it was completely eliminated and
only hMG given with level of >600 pg/mL).

Clomiphene citrate/hMG protocol was started with CC 100 mg/day on
day three to seven plus 75 IU of hMG on day three to six, then increased
to 150 or 225 1U/day from day seven. Human menopausal gonadotropin
was discontinued the day hCG was administered.

Patients were divided into groups based on the COH used (flare vs
CC/hMG). The mean age, bascline sera levels, number of follicles
observed, number of oocytes retrieved, fertilization rate (FR), embryos
transferred, E, levels and endometrial thickness were compared in the two
groups and tested for equality using a t-test for independent groups with
a .05 level of significance.

The association between PRs and protocol used was tested using a chi-
square test with a .05 level of significance. The analysis was performed
initially for all retrievals completed and secondly for all transfers
completed.

RESULTS AND CONCLUSIONS

There were a total of 99 retrievals performed; 72 following the flare
COH, 27 following the CC/hMG protocol. There was no difference in the
mean age per group (36.2.+4.5 years for flare, 37.2+4.2 for CC/hMG). In
the flare group, 43.7% of the women were >38 years of age, compared to
46.1% in the CC/hMG group.

The mean baseline sera levels were the same in both groups, as were
the E, levels on day of hCG, endometrial thickness and day of cycle hCG
was administered. -

Comparison of the IVF parameters relating to oocytes and embryos
yielded some differences. Per retrieval, the mean number of follicles
observed, and mean number of oocytes retrieved were higher in the flare
group (11.3+7.9 and 9.3+6.7) than the CC/hMG group (6.4+4.7 and
4.313.5). Since the FRs in both groups were the same, the mean number
of embryos transferred/retrieval was higher in the flare group than in the
CC/hMG group (3.3+1.8vs 24+17). .

The overall PRs/retrieval were 23.6% (17/72) in the flare group and
25.9% (7/27) in the CC/hMG group. Clinical PRs were 23.6% (17/72)
for flare, 14.8% (4/27) for CC/hMG. Ongoing PRs were 18.1% (13/72)
for flare, 14.8% (4/27) for CC/hMG. Results of the chi-square analysis
showed no statistically significant difference by protocol. _

The overall PRs/transfer were 27.9% (17/61) in the flare group and
30.4% (7/23) in the CC/hMG group. Ongoing PRs/transfer were 21.3%
(13/61) for flare, 17.4% (4/23) for CC/hMG. Results of the chi-square
analysis showed no difference in the PRs/transfer by protocol.

In the flare group, seven patients had thin endometrium (< 10mm)
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(9.7%) as compared to five (18.5%) of the CC/bMG group. In the flare
group there were three pregnancies in which the endometrium was
< 10mm, 14 when the endometrium was greater >10mm. In the CC/hbMG
group there was one pregnancy when the endometrium was <10, six when
the endometrium was >10mm. There were not enough cases in which
endometrial thickness was <10mm to make valid inferences.

There were 40 patients with baseline FSH levels >18 mIU/mL; 6
(15.0%) achieved viable pregnancies. The baseline FSH levels of these
poor responders were 21, 23, 28, 37, 41, and 62.8 mIU/mL. The viable
PR for patients with elevated FSH levels was the same for each protocol:
14.2% (1/7) for CC/hMG, 15.1% (5/33) for flare.

The 99 cycles evaluated prospectively in the present study occurred in
337 IVF cycles (29.4%) during the eight month time period of this study;
only 32/99 cycles (32.3%) were actually used because of previous poor’
response to luteal phase LA-hMG, whereas, 67.7% were used because of
advanced age and/or high FSH levels (which previously had been found
to have a higher rate of poor response using luteal phase LA-bMG
protacol).

Many of the early reports of "poor responders” were based on failure
to respond to standard CC-hMG or hMG protocols, because of premature
luteinization. The cases evaluated in the study presented herein - actual
or potential poor responders to luteal phase LA-hMG stimulation carefully
excluded premature luteinization as the reason for poor response. The
data found that either the flare-up or CC-hMG regimen may be effective
for this subset population.
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