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ABSTRACT

Objective:  To compare 3 stimulation protocols in poor
ovulation responders undergoing in-vitro fertilization
(IVF).

Methods: The study was a randomized, prospective
clinical trial from June 2003 to July 2004, in Royan
Institute, Tehran, Iran. One hundred and fifty-four
patients, who had poor responses to ovulation induction
in at least one previous IVF attempt, were randomly
divided into 3 groups. In the first group, human
menopausal gonadotropin (HMG) was administered from
day 3 of the cycle at a dose rate of 150 U/daﬁ. In the
second group, gonadotropin-releasing ormone
(GnRH) agonist was started at a dose rate of 800pg/day
by nasal spray or 500ug/day subcutaneously in the
mid-luteal phase, followed by a standard HMG dose after
pituitary down regulation was confirmed. In the third
group, clomiphene at a dose rate of 100 mg/day was
given from day 3 and HMG from day 6. Our main
outcomes were number of mature oocytes, cancellation

rate, number of HMG ampoules used and incidence
premature |uteinizing hormone (LH) surge.

Results: There was a high incidence of premature LH
surge in al groups except in the GnRH group
(p=0.0001) and there were significant differences
between groups in HMG requirements (p=0.004). There
were no significant differences between groups in
number of mature oocytes recovered and cancellation
rate.

Conclusion:  Results showed no advantage in the use of
GnRH agonist compared to the older regimens of
clomiphene plus HMG and HMG alone. The cancellation
rate was similar for 3 protocols and HMG requirement
was higher with the use of GnRH agonist. The treatment
of poor responders in assisted reproductive technologies
remains a challenge.
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Obtaining multiple mature oocytes  with
acceptable quality for fertilization is the first
am in assisted reproduction techniques. However,
some women respond poorly or not a al to
controlled ovarian hyperstimulation (COH) and thus
do not achieve this goal. It has been reported that
poor response to stimulation occurs in
approximately 10% of cycles.t Since the evolution
of assisted reproductive technologies (ART), the
management of poor responders has been one of the
most difficult challenges. Efforts to improve ovarian

response in patients vary and include the application
of amost al the currently known stimulation
protocols. However, definite recommendations
regarding the ideal approach for their treatment
cannot  yet madez4 The first use of
gonadotropin-releasing hormone (GnRH) agonists
in ovulation induction® the success rate in in-vitro
fertilization (IVF) started to increase. The discovery
of GnRH receptors in the human ovary, some
investigators assumed that GnRH agonists may have
a direct, deleterious effect on the ovary, which is
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especially important for poor responders® In this
study, 3 stimulation protocols were compared in
poor responder IVF patients. The protocols were
human menopausal gonadotropin (HMG) alone,
GnRH plus HMG, and Clomiphene citrate (CC)
plusHMG.

Methods. The study population consisted of
154 poor responder ART patients who had
undergone at least one previous IVF attempt with a
poor response. Responses were assessed as poor
when baseline follicle-stimulating  hormone
concentration was >15miu/ml, estradiol
concentration on the day of human chorionic
gonadotropin (HCG) injection was <500 pg/ml, or
the number of preovulatory follicles >16mm in
diameter was fewer than 3. Intracytoplasmic sperm
injection had been used for al patients. The study
was approved by the ethics committee of the
institute. After each patient had given written
informed consent, randomization was performed
and 45 patients went into the HMG group, 52
patients into the GnRH agonist plus HMG group
and 34 patients went into the CC plus HMG group.
Human menopausal gonadotropin group stimulation
by HMG started on the third day of menstruation at
the baseline dose of 150 IU/day and was increased
dependent upon the growth rate of the follicles as
monitored by trans-vaginal ultrasonography. Ten
thousand IU of HCG was administrated when
trans-vagina ultrasound showed an acceptable
number and size of follicles. In GnRH + HMG
group, GnRH-a was used to suppress
hypothalamus-pituitary axis and HMG was used for
ovarian stimulation. For complete suppression,
GnRH agonist was used at the dose of 800pg/day by
nasal spray or 500pg/day subcutaneously in the
mid-luteal phase. Stimulation with HMG was

initiated after confirmation of complete suppression
(E2 <50pg/ml, LH <5miU/ml and progesterone
<2pg/ml) by administration of 3 ampoules (2251U)
per day. The daily dose was increased dependent
upon the growth rate of the follicles. Ten thousand
IU of HCG was administrated when trans-vaginal
ultrasound showed an acceptable number and size of
follicles.

For patients CC plus HMG group, Clomiphene
administration commenced on the third day at
100mg/day and was continued to the seventh day.
From day 6 HMG was administrated at a baseline
dose of 150 IU/day and was increased dependent
upon the growth rate of the follicles. Ten thousand
IU of HCG was administrated when trans-vaginal
ultrasound showed an acceptable number and size of
follicles. Cycle monitoring for every group
consisted of ovarian ultrasonography with dose
adjustments based on patient response. For every
group at the beginning of induction serum FSH and
LH levels were checked on the third menstrual day
and LH level was checked every other day from day
8 to detect premature LH surges. Following of
oocyte retrieval, luteal phase support was provided
by administration of oil soluble progesterone at the
dose rate of 100 mg/day intramuscular. The main
outcomes evaluated and analyzed were incidence of
premature LH surges, cycles canceled in the
follicular phase and the number of mature oocytes
retrieved.

Statistical analysis was performed by Statistical
Package for Social Sciences program using analysis
of variance, t-test and logistic regression. Data are
expressed as meanstSD and p<0.05 is considered
statistically significant.

Results. There were no significant difference
between groups in age (p=0.135) which averaged

Table 1 - Theeffect of 3 ovarian stimulation protocols on response in poor responder patients.

Observations HMG alone GnRH +HMG CC+HMG p-value
Cancellation rate (%) 388 50.1 45.45 0.537
N of mature oocytes 152+1.47 228+220 153+177 0.214
<3 oocytes cases (%) 95.4 76 916 0.17
Day 3 FSH > 12mIU/ml 333 431 523 0.36
N of HMG ampoules 26.61+11.2 39.23+14.9 17.24+ 848 0.0001
Premature LH surge(%) 30.55 0 28 0.004

FSH - follicle-stimulating hormone, HMG -human menopausal gonadotropin, GnRH - gonadotropin-releasing hormone,
CC - Clomiphene Citrate, LH - luteinizing hormone
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36.74+5.60 and day 3 serum FSH (p=0.317) which
averaged 11.60+5.79. Results for the 3 treatment
protocols are shown in Table 1 There were no
differences between the three treatment protocols in
number of mature oocytes recovered (p=0.216),
incidence of canceled cycles (p=0.537), number of
patients with fewer than 3 recovered oocytes
(p=0.17) or the number of patients with FSH higher
than 12mlU/ml (p=0.36). Cycle cancellations were
mainly due to lack of ovarian response to the
gonadotropins and premature LH surge. There were
highly significant differences between treatment
protocols (p=0.0001) in the number of HMG
ampoules used and in the incidence of premature
LH surge. The patients on the GhRH +HMG
protocol required more ampoules of HMG than the
other patients and none had a premature LH surge.
By using logistic regression test it became clear that
there was a significant relationship between
premature LH surge and GnRH+HMG group
(p=0.0001).

Discussion. Stimulation protocols for poor
responders should have an acceptable rate of
cancellation, yield an acceptable number of healthy
mature oocytes at a reasonable cost and duration of
therapy, and result in maximal pregnancy and
delivery rates. Although there are reports of a
significantly higher number of retrieved oocytes,
fertilization and pregnancy rates and lower number
of cycle cancellations™ with the use of GnRH-a,
other studies did not record these advantages.?
There are also reports that support the use of specia
regimens such as microdose, 3% flare-up, s and
stop dose,® but the best regimen for using GnRH
agonist still is not clear3 We suppressed the
hypothalamus-pituitary axis with aimost high dose
GnRH that has been shown that by procedure,
suppression begins in 6 days and total effect can be
seen after 3 weeks? In this study, there were no
significant differences in responses to the 3
protocols tested. Gonadotropin-releasing hormone-a
protocol was not superior to the older protocols
using clomiphene citrate and HMG alone.

It has been reported that premature LH surges are
associated with an adverse cycle outcome?2 and it
is clear that LH surge is associated with premature
ovulation and/or follicular luteinization resulting in
treatment cancellation in approximately 30% of
cycles. It has been reported previously that the
GnRH regimen prevents premature LH surge.’1315
The results in this study confirmed these
observations, but the cancellation rate in the
GnRH-a group was not significantly different from
that in the other treatment protocol groups. It was
suggested that the reduction in incidence of LH
surge with the GnRH-a protocol is not of practica
significance. The result reported in this study
confirms previous reports?# that gonadotropin

requirement increases when GnRH protocols are
used. Overal, the observations reported here
support a conclusion that use of GnRHa in poor
responders imposes the stress of injections and
additional cost on patients without improving the
outcome.

In conclusion, there is no significant difference
between HMG aone, GnRH-a plus HMG and
clomiphene citrate plus HMG protocols in
controlled ovarian hyperstimulation for poor
responders. As the gonadotropin requirement in the
GnRH-a agonist regimen is higher, this regimen
cannot be recommended for poor responders.

References

1. Pellicer A, Simon C, Miro F, Castellvi RM, Ruiz A, Ruiz

M, et a. Ovarian response and outcome of in-vitro

fertilization in patients treated with gonadotrophin-releasing

hormone analogues in different phases of the menstrua

cycle. Hum Reprod 1989; 4: 285-289.

Fasouliotis SJ, Simon A, Laufer N. Evauation and

treatment of low responders in assisted reproductive

technology: A challenge to meet. J Assist Reprod Genet

2000; 17: 335-373.

. Surrey ES, Schoolcraft WB. Evauation strategies for

improving ovarian response of the poor responders

undergoing assisted reproductive techniques. Fertil Steril

2000; 73: 667-676.

Tarlatzis BC, Zepiridis L, Grimbizis G, Bontis J. Clinical

management of low ovarian response to stimulation for

IVF: a systematic review. Hum Reprod Update 2003; 9:

61-76.

Fleming R, Adam AH, Balow OH, Black WP,

MacNaughton MC, Coutts JR. A new systemic treatment

for infertile women with abnormal hormone profiles. Br J

Obstet (F%énecol 1982, 89: 80-83. X .

Leung PCK. GnRH receptor and potentia action in human

ovary. Gynecol Endocrinol 1999; 13:10.

Pinkas H, Orvieto R, Avrech OM, Rufas O, Ferber A,

Ben-Rafael Z et a. Gonadotropin stimulation following

GnRH-a priming for poor responders in in vitro

fertilization-embryo transfer programs. Gynecol

Endocrinol 2000; 14: 11-14.

Serafini P, Stone B, Kerin J, Batzofin J, Quinn P, Marrs RP.

An dternate  approach to  controlled  ovarian

hyperstimulation in “poor responders": pretreatment with a

gonadotropin-releasing hormone analog. Fertil Steril 1988;

49: 90-95.

Cummins JM, Yovich JM, Edirisinghe WR, Yovich JL.

Pituitary down regulation using leuprolide for the intensive

ovulation management of poor prognosis patients having in

vitro fertilization (IVF)- related treatments. J In Vitro Fert

Embryo Transf 1989; 6: 345-352.

10. Feldberg D, Farhi J, Ashkenazi J, Dicker D, Shalev J,
Ben-Rafael Z. Minidose gonadotropin-releasing hormone
agonist is the treatment of choice in poor responders with
high follicle-stimulating hormone levels. Fertil Steril 1994;

N

w

»

o

N o

©

©

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

12. Ben-Rafael Z, Lipitz S, Bider D, Mashiach S. Ovarian

nsiveness in combined gonadotropin-releasin
hormone agonist and menotropin therapy is associated witl
low serum follicle-stimulating hormone levels. Fertil Steril
1991, 55: 272-275.

www.smj.org.sa Saudi Med J2005; Vol. 26 (4) 595



13.

14.

15.

o

16.

o

17.

=]

18.

19.

596  Saudi Med J2005; Vol. 26 (4)

COH in poor responders ... Ashrafi et al

Scott RT, Navot D. Enhancement of ovarian responsiveness
with microdoses of gonadotropin-releasing hormone
agonist during ovulation induction for in vitro fertilization.
Fertil Steril 1994; 61: 880-885.

Schoolcraft W, Schlenker T, Gee M, Stevens J, Wagley L.
Improved controlled ovarian hyperstimulation in poor
responder in vitro fertilization patients with a microdose
follicle-stimulating hormone flare, growth hormone
protocol. Fertil Steril 1997; 67: 93-97.

Surrey ES, Bower J, Hill DM, Ramsey J, Surrey MW.
Clinical and endocrine effects of a microdose GnRH
agonist flare regimen administered to poor responders who
are undergoing in vitro fertilization. Fertil Steril 1998; 9:
419-424.

Garcia JE, Padilla SL, Bayati J, Baramki TA. Follicular
phase gonadotropin-releasing hormone agonist and human
gonadotropins: a better alternative for ovulation induction
ininvitro fertilization. Fertil Steril 1990; 53: 302-305.
Katayama KP, Roesler M, Gunnarson C, Stehlik E, Jagusch
S. Short-term use of gonadotropin-releasing hormone
agonist (leuprolide) for in vitro fertilization. J In Vitro Fert
Embryo Transf 1988; 5: 332-334.

Toth TL, Awwad JT, Veeck LL, Jones HW Jr, Muasher SJ.
Suppression and flare regimens of gonadotropin-releasing
hormone agonist. Use in women with different basal
gonadotropin values in an in vitro fertilization program. J
Reprod Med 1996; 41: 321-326.

Faber BM, Mayer J, Cox B, Jones D, Toner JP, Oehninger
S, et al. Cessation of gonadotropin-releasing hormone
agonist therapy combined with high-dose gonadotropin
stimulation yields favorable pregnancy results in low
responders. Fertil Steril 1998; 69: 826-830.

Www.smj.org.sa

20.

21

Bider D, Ben-Rafael Z, Shalev J, Goldenberg M, Mashiach
S, Blankstein J. Pituitary and ovarian suppression rate after
high dosage of gonadotropin-releasing hormone agonist.
Fertil Steril 1989; 51: 578-581.

Tavaniotou A, Albano C, Van Steirteghem A, Devroey P.
The impact of LH serum concentration on the clinical
outcome of IVF cycles in patients receiving two regimens
of clomiphene citrate/gonadotrophin/0.25 mg cetrorelix.
Reprod Biomed Online 2003; 6: 421-426.

22. AbdallaHI, AhujaKK, Leonard T, Morris NN, Honour JW,

23.

24.

25.

Jacobs HS.  Comparative trid  of luteinizing
hormone-releasing hormone analog/human menopausal
gonadotropin and clomiphene citrate/human menopausal
gonadotropin in an assisted conception program. Fertil
Steril 1990; 53: 473-478.

Caspi E, Ron-El R, Golan A, Nachum H, Herman A, Soffer
Y, et a. Results of in vitro fertilization and embryo transfer
by combined long-acting gonadotropin-releasing hormone
analog D-Trp-6-luteinizing hormone-releasing hormone and
gonadotropins. Fertil Steril 1989; 51: 95-99.

Dhont M, Onghena A, Coetsier T, De Sutter P. Prospective
randomized study of clomiphene citrate and gonadotrophins
versus goserelin and gonadotrophins for follicular
stimulation in assisted reproduction. Hum Reprod 1995;
10: 791-796.

Horvath PM, Styler M, Hammond JM, Shelden RM,
Kemmann E. Exogenous gonadotropin requirements are
increased in leuprolide suppressed women undergoing
ovarian stimulation. Fertil Steril 1988; 49: 159-162.



