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Purpose: To investigate the efficacy of gonadotrophin-releasing hormone (GnRH) antagonist
supplementation during natural cycles in poor responders undergoing IVF-ET treatment.
Methods: We retrospectively evaluated 540 cycles of 433 suitable patients who were divided
by treatment protocol into modified natural, antagonist, and long agonist groups. There were
52 modified natural cycles with GnRH antagonist supplementation, 200 stimulated cycles
with GnRH antagonist, and 288 long GnRH agonist cycles. Cycle characteristics and treat-
ment outcomes were compared between the groups.

Results: The mean number of oocytes retrieved in the modified natural group was signifi-
cantly lower than in the stimulated antagonist and long agonist groups (1.4 +0.5vs. 2.3 £ 1.1
and 2.5 + 1.1, respectively, p < 0.05). The respective implantation and pregnancy rates were
10% and 14.3%, 6.75% and 10.2%, and 7.4% and 10.6%. Cycle outcome and cycle properties
were similar.

Conclusions: Modified natural IVF cycle with GnRH antagonist supplementation is a feasi-
ble alternative to ovarian stimulation protocols in poor responders.
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INTRODUCTION

Poor response to ovulation induction despite various
therapeutic strategies is very common in IVF cycles
(1). Patients diagnosed as having a poor response of-
ten require greater doses of gonadotrophins but ul-
timately have fewer oocytes and with poor quality
(2). Various ovulation induction regimens have been
used to improve the success rate in those particularly
difficult cases (3-7). Among these protocols, ovar-
ian stimulation combined with gonadotrophin releas-
ing hormone (GnRH) agonist is associated with in-
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creased doses of gonadotrophin (4,5). Recent stud-
ies pointed out the efficacy of GnRH antagonists in
poor responders (8-10). These hormones are added
to the stimulation protocol in the follicular phase
and are short-acting. Thus, prior desensitization for
a long duration is not necessary to prevent prema-
ture luteinization, which is the main cause for cycle
cancellation in these patients.

IVF following natural cycles was reported to be as
valuable as stimulated cycles in poor responders. The
main concern about natural IVF cycles is the disad-
vantage of a high cancellation rate because of pre-
mature luteinizing hormone (LH) surges (11). There
are limited data on the use of GnRH antagonists for
preventing premature luteinization in natural cycles
of poor responders.

We investigated the efficacy of GnRH antagonists
in natural IVF cycles of poor responders compared
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to poor responders undergoing stimulated IVF cycles
receiving GnRH antagonist or a long protocol GnRH
agonist.

MATERIALS AND METHODS

Patients

The study population consisted of 433 poor
responders who had undergone 540 IVF cycles
between January 2001 and October 2002 at the
IVF Department of Chaim Sheba Medical Center,
Israel. All the women signed an informed consent to
participate. Poor response was defined as <4 oocytes
obtained at ovum pick-up (OPU) or an E2 level
<1000 pg/mL on the day of human chorionic go-
nadotrophin (hCG) administration (11). Treatment
protocols were chosen according to periods. In the
first period we used the long agonist protocol and in
the second the antagonist protocol. The women that
were included in the modified natural group were
failures of a previous treatment with one of the other
protocols. Patients were divided into long agonist,
antagonist, and modified natural groups according to
treatment protocol. Cycle characteristics and treat-
ment outcomes were compared between the groups.

Ovarian Stimulation Protocols

The “modified natural” protocol group consisted
of 43 women who underwent 52 natural cycles with
GnRH antagonist supplementation. GnRH antago-
nist treatment (0.25 mg/day, Cetrorelix, Cetrotide,
Serono International SR, Geneva, Switzerland) was
started when a follicle of 13 mm was present. Two
to three ampoules of hMG (Menogon, Ferring) were
added daily during the antagonist treatment (12).

The antagonist group consisted of 179 patients
who underwent 200 cycles. Ovulation induction
was started on day 2 of the cycle with hMG
(Menogon, Ferring) or recombinant FSH (follitropin
alfa, Gonal-F, Serono, Aubonne, Switzerland) at
a minimum dose of 225 IU/day. GnRH antago-
nist treatment (0.25 mg/day, Cetrorelix, Cetrotide,
Serono International SR, Geneva, Switzerland) was
started when a follicle of 13 mm was present.

The long agonist group consisted of 211 women
who underwent 288 cycles. Ovarian suppression
was achieved with either single dose of GnRH
analog (GnRHa) (D-Trip-6-LHRH microcapsules:
Decapeptyl Depot 3.75 mg microcapsules: Ferring
Ltd, Mlemo, Sweden) or a multiple dose of daily
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Decapeptyl 0.1 mg given on day 21 of the previous cy-
cle; ovarian stimulation was carried out with hMG or
recombinant FSH (follitropin alfa, Gonal-F, Serono,
Aubonne, Switzerland) with a minimum dose of
225 IU/day 15 days after verification of complete
ovarian suppression.

All subjects underwent basal hormone evaluation
and transvaginal ultrasound examination. Follow up
of estradiol, progesterone, and LH levels were car-
ried out up to a follicle size of 18 mm. Transvaginal
ultrasound-guided oocyte retrieval was performed
32-36 h after hCG administration.

Main Outcome Measures

The following measures were analyzed: cancella-
tion rates, number of gonadotrophin ampules re-
quired to achieve ovarian stimulation, estradiol level
on the day of hCG administration, number of re-
trieved oocytes, fertilization rate, embryo quality,
and implantation and pregnancy rates.

Statistics

Unpaired Student’s ¢-test, x? test, and Fisher’s ex-
act test were used for the comparison of groups, as
appropriate. p < 0.05 was considered as statistically
significant.

RESULTS

The study participants’ demographic features and
cycle characteristics are shown in Table I. The
women were well-matched for age. Basal FSH lev-
els were significantly higher in the modified natural
group compared to the antagonist and long agonist
groups. The estradiol level on the day of hCG admin-
istration and the mean number of retrieved oocytes
were significantly lower in the modified natural group
compared to the other two groups (Table I). Fertil-
ization rate were similar for the three groups. The
mean number of transferred embryos was signifi-
cantly lower in the modified natural group compared
to the antagonist and long agonist groups.

The implantation and pregnancy rates of modi-
fied natural, antagonist, and long agonist treatment
groups were 10% and 14.3%, 6.75% and 10.2%,
7.4% and 10.6%, respectively. The number of can-
celled cycles was significantly (p < 0.05) higher in
the modified natural group compared to the antago-
nist and long agonist groups. In order to clarify these
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Table I. Women’s and Cycle Characteristics
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Modified natural Antagonist Long agonist
(mean + SD) (mean + SD) (mean + SD) P value

No. of cycles 52 200 288
Women’s age (years) 39+5.8 38.4+4.7 381+6 NS
FSH (day 3) (IU/L) 10.5 £ 5.8* 87+43 7.8+3.0
E; (on HCG day) (pg/mL) 349.3 £223.4* 599.5 £345.5 770 £478.3
No. of oocytes retrieved 1.4 £0.5* 23+11 25+11
No. of canceled cycles (%) 17/52 (32.6)* 34/200 (17) 53/288 (18.4)
Fertilization rate (%) 80 70.8 75.3 NS
No. of embryos transferred 1.1 £0.3* 1.8+09 1.9+09
Implantation rate (%) 10 6.75 7.4 NS
Clinical pregnancy/cycle (%) 9.6 8.5 8.6 NS
Clinical pregnancy/transfer (%) 143 10.2 10.6 NS

Note. FSH - follicle-stimulating hormone; HCG — human chorionic gonadotrophin.
*» < 0.05 (modified natural vs. antagonist and long agonist protocol).

findings we further analyzed the cancelled cycles with
regard to the women'’s age (above and below 40 years
old) and the cancellation etiology (early luteinization
or ovarian failure to response) (Table II). The per-
centage of canceled cycles in patients in the modified
natural group who were older than 40 years of age
was higher compared to the antagonist and long ag-
onist groups (21.4%, 10.1%, and 4.8%, respectively;
p < 0.05).

DISCUSSION

The ideal approach has yet to be defined for pa-
tients who had previously shown poor response to
IVF-ET treatment. Various studies have attempted
to determine the most efficient protocol for patients
with poor ovarian response, such as increasing the
dose of gonadotrophins (13,14), the use of recombi-
nant FSH (15), supplementation of growth hormone
(16), and altered time and dose of administration
of GnRH agonists (7,17). No convincing advantage
for one protocol over another has been established
to date (18). We have recently described our results
using natural cycles in poor responder patients, and
showed a success rate of 20% (11). The discovery of
GnRH receptors in the ovary led to the assumption
by some investigators that GnRH agonists may have

a direct and unfavorable effect on the ovary, a factor
that could be particularly critical for poor responders
to IVF-ET treatment (8). Administration of GnRH
antagonists in poor ovarian response has been exam-
ined in a number of studies (8-10), and GnRH an-
tagonist treatment protocols were shown to have the
advantage of not involving early folliculogenesis.

Although the first successful IVF treatment was
performed in a natural cycle (19), this practice was
abandoned due to premature LH surges and subse-
quent high cancellation rates. In a review by Pelinck
et al., the cancellation rate in natural cycles was re-
ported to range from 14.3 to 62.5% with 16.6% of
canceled cycles being due to premature LH surge
(20). In our study, cancellation rates were consider-
ably higher in the modified natural group compared
to the antagonist and long agonist groups (32.6%,
17%, and 18.4%, respectively, p < 0.05). The vast
majority of cancellations (13.5%), however, was seen
in patients older than 40 years of age and was
due to failure of ovarian response and not to early
luteinization.

Our current study revealed that the use of GnRH
antagonists during natural IVF cycles can be an op-
tional treatment in poor responders. Moreover, the
basal FSH levels that were found to be higher in pa-
tients undergoing a modified natural cycle and their

Table II. Cancelled Cycles According to Women’s Age and Etiology*

Modified natural n = 52

Antagonist n =200 Long agonist n = 288

Age (years) <40 >40 <40 >40 <40 >40
Early luteinization (%) 3(5.7) 4 (7.7) 6 (3.0) 10 (5.0) 8(2.7) 51.7)
Opvarian failure (%) 2(3.8) 7 (13.5)* 6(3.0) 6(3.0) 9(3.1) 4(1.3)

Note. Canceled cycles due to other reasons are not included.

*p < 0.05.
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failure in previous IVF treatments also suggest that
the modified natural group had a less favorable prog-
nosis compared to the other two groups. Pregnancy
rates per cycle, however, were similar for all three
protocols.

Since the cancellation rate was higher in the mod-
ified natural group, we further analyzed pregnancy
rates per total number of cycles, including cancelled
ones and found that the pregnancy rates were still
not significantly different between the three groups
(Table I).

Lindheim et al. reported lower fertilization and im-
plantation rates in stimulated cycles of poor respon-
ders compared to natural cycles due to lower oocytes
and embryo quality (21). In our study, the fertiliza-
tion rates were similar for the three protocols.

Although natural cycle IVF has several advan-
tages, including low patient burden and low cost, it
was claimed that they have the disadvantage of a high
cancellation rate due to premature LH surge (20).
In our “modified natural” protocol, the supplemen-
tation of GnRH antagonists into natural cycles seems
to diminish this adverse effect thus conserving the ad-
vantage of the recruitment of more natural follicles in
the follicular phase prior to ovarian suppression. In
light of the fact that the addition of GnRH antago-
nist into the natural cycle may decrease the secretion
of FSH leading to follicular atresia (12), we added
HMG into the treatment protocol starting from the
day of antagonist administration.

CONCLUSIONS

We are encouraged by the results of the use
of GnRH antagonists during natural IVF cycles in
poor responders. Our experience suggests that this
patient-friendly protocol can be of value for patients
with poor ovarian response leading to similar results
in the modified natural protocol together with reduc-
ing the doses of gonadotrophins used and cost. Fur-
ther studies preferably randomized prospective stud-
ies are needed to confirm our observations.

REFERENCES

1. Keay SD, Liversedge NH, Mahur RS, Jenkins JM: Assisted
conception following poor ovarian response to gonadotrophin
stimulation. Br J Obstet Gynecol 1997;104:521-527

2. Jenkins JM, Davies DW, Devonport H, Gadd SC, Watson RH,
Masson GM: Comparison of ‘poor’ responders with ‘good’ re-
sponders using a standard buserelin/human menopausal go-

10.

11.

12.

13.

14.

15.

16.

Elizur, Aslan, Shulman, Weisz, Bider, and Dor

nadotrophin regime for in-vitro fertilization. Hum Reprod
1991;6:918-921

. Mahutte NG, Arici A: Poor responders: Does the protocol

make a difference? Curr Opin Obstet Gynecol 2002;14:275-
281

. Ben-Rafael Z, Liptiz S, Bider D, Maschiach S: Ovarian hy-

poresponsiveness in combined gonadotrophin-releasing hor-
mone agonist and menotropin therapy is associated with
low serum follicle-stimulating hormone levels. Fertil Steril
1991;55:272-275

. Ben-Rafael Z, Menashe Y, Mimon R: Limitations in the

use of combined gonadotrophin-releasing hormone analog
and human menopausal gonadotrophin for in vitro fertiliza-
tion. /In Advances in Assisted Reproductive Technologies,
S Maschiach, Z Ben-Rafael, N Laufer, JG Schenker (eds),
New York, Plenum, 1990, pp 17-30

. Feldberg D, Farhi J, Ashkenazi J, Dicker D, Shalev J,

Ben-Rafael Z: Minidose gonadotrophins-releasing hormone
agonist is the treatment of choice in poor responders with high
follicle-stimulating hormone levels. Fertil Steril 1994;62:343—
346

. Surrey ES, Bower J, Hill DM, Ramsey J, Surrey MW: Clinical

and endocrine effects of a microdose GnRH agonist flare reg-
imen administered to poor responders who are undergoing in
vitro fertilization. Fertil Steril 1998;69:419-424

. Craft I, Gorgy A, Hill J, Menon D, Podsiadly B: Will GnRH

antagonists provide new hope for patients considered ‘diffi-
cult responders’ to GnRH agonist protocols? Hum Reprod
1999;14:2959-2962

. Akman MA, Erden HF, Tosun SB, Bayazit N, Aksoy E,

Bahceci M: Addition of GnRH antagonist in cycles of
poor responders undergoing IVF. Hum Reprod 2000;15:2145-
2147

Nikolettos N, Al-Hasani S, Felberbaum R, Demirel LC,
Kupker W, Montzka P, Xia YX, Schopper B, Sturm R,
Diedrich K: Gonadotrophin-releasing hormone antagonist
protocol: A novel method of ovarian stimulation in poor re-
sponders. Obstet Gynecol Reprod Biol 2001;97:202-207
Feldman B, Seidman DS, Levron J, Bider D, Shulman A,
Shine S, Dor J: In vitro fertilization following natural cy-
cles in poor responders. Gynecol Endocrinol 2001;15:328-
334

Leroy I, d’Acremont M, Brailly-Tabard S, Frydman R, de
Mouzon J, Bouchard P: A single injection of a gonadotropin-
releasing hormone (GnRH) antagonist (Cetrorelix) postpones
the luteinizing hormone (LH) surge: Further evidence for the
role of GnRH during the LH surge. Fertil Steril 1994;62:461—
467

Crosignani PG, Ragni G, Lombrosso GC, Scarduelli C, de
Lauretis L, Caccamo A, Dalpra L, Cavioni V, Cristiani C,
Wyssling H, et al.: IVF: Induction of ovulation in poor respon-
ders. J Steroid Biochem 1989;32:171-173

Hofmann GE, Toner JP, Muasher SJ, Jones GS: High dose
follicle-stimulating hormone (FSH) ovarian stimulation in
low-responder patients for in vitro fertilization. J In Vitro Fer-
til Embryo Transf 1989;6:285-289

De Placido G, Alviggi C, Mollo A, Strina I, Varricchio MT,
Molis M: Recombinant follicle stimulating hormone is effec-
tive in poor responders to highly purified follicle stimulating
hormone. Hum Reprod 2000;15:17-20

Surrey ES, Schoolcraft WB: Evaluating strategies for im-
proving ovarian response of the poor responder undergoing

Journal of Assisted Reproduction and Genetics, Vol. 22, No. 2, February 2005



Modified Natural Cycle in IVF

17.

18.

assisted reproductive techniques. Fertil Steril 2000;73:667-
676

Karacan M, Erkan H, Karabulut O, Sarikamis B, Camlibel T,
Benhabib M: Clinical pregnancy rates in an IVF program: Use
of the flare-up protocol after failure with long regimens of
GnRH-a. J Reprod Med 2001;46:485-489

Mahutte NG, Arici A: Poor responders: Does the protocol
make a difference? Curr Opin Obstet Gynecol 2002;14:275-
281

19.

20.

21.

79

Steptoe PC, Edwards RG: Birth after the reimplantation of a
human embryo. Lancet 1978;12:366

Pelinck MJ, Hoek A, Simons AH, Heineman MJ: Efficacy of
natural cycle IVF: A review of the literature. Hum Reprod
Update 2002;8:129-139

Lindheim SR, Vidali A, Ditkoff E, Sauer MV: Poor respon-
ders to ovarian hyperstimulation may benefit from an at-
tempt at natural-cycle oocyte retrieval. J Assist Reprod Genet
1997;14:174-177

Journal of Assisted Reproduction and Genetics, Vol. 22, No. 2, February 2005



