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BACKGROUND: The objective of thisrandomized controlled trial wasto assess the effect of oral contraceptive
pill (OCP) pretreatment on the probability of ongoing pregnancy in patientstreated with a GnRH antagonist for
IVF. METHODS: A fixed dose of 200 IU recombinant FSH (rFSH) was started in 425 patients either on day 2 of
the menstrual cycle (non-OCP group: n = 211) or 5 days after discontinuing the OCP (OCP group: n = 214).
GnRH-antagonist was initiated on day 6 of stimulation, and triggering of final oocyte maturation was per-
formed with 10,000 IU of HCG. RESULTS: Ongoing pregnancy rates per started cycle in the non-OCP and
OCP group were 27.5% and 22.9%, respectively [95% confidenceinterval (Cl) of the difference: —3.7 to +12.8].
Pregnancy loss was significantly increased in the OCP (36.4%) compared with the non-OCP group (21.6%)
(95% CI of the difference: —28.4 to —2.3). CONCLUSION: Pretreatment with OCP, as compared with initia-
tion of stimulation on day 2 of the cycle in patients treated with GnRH antagonist and recombinant FSH,
appears to be associated with a not significant difference in ongoing pregnancy rates per started cycle and
resultsin a significantly higher early pregnancy loss.
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Introduction

Ora contraceptive pill (OCP) pretreatment has been used in
invitro fertilization since the pre-analogue era to assst in cycle
programmeation and to avoid a premature LH surge (Templeton
et al., 1984; Gonen et al., 1990). Since the establishment of down-
regulaion with GnRH agonists as a standard method for perform-
ing ovarian stimulation for 1IVF, OCP pretrestment has been used
to improve the outcome in poor responders (al-Mizyen et al., 2000)
or in high responders (Damario et al., 1997), as well as to avoid
cyst formation after agonist administration (Biljan et al., 1998).
After the recent introduction of GnRH antagonists in ovarian
stimulation, OCP has been used for cycle scheduling purposes.
Cycle programmation has become more difficult with the use of
GnRH antagonists, as stimulation initiation is dependent on the
occurrence of menstruation. Several studies using GnRH antago-
nists for inhibition of premature LH surge have been performed
using OCP pretreatment to assist in cycle scheduling (Cedrin-
Durnerin et al., 2004; Barmat et al., 2005; Shapiro et al., 2005).
The effect of thisintervention on the probability of pregnancy
has so far been examined only in a small randomized controlled

trial (RCT) (Fischl et al., 2001). However, prior to adopting a
modification in an aready established protocol of treatment
such as the daily GnRH antagonist protocol (Borm and Man-
naerts, 2000), its effect on the probability of pregnancy needs
to be evaluated. The objective of the present study was to
assess the effect of OCP pretreatment on ongoing pregnancy
rates in patients stimulated with recombinant FSH (rFSH) and
GnRH antagonist for IVF.

Materials and methods

Patient population

Five hundred and four women undergoing I VF treatment at the Centre
for Reproductive Medicine of the Dutch-speaking Free University of
Brussels from May 2002 to December 2004 were randomized at the
outpatient clinic by the treating physician on the basis of a computer-
generated list to OCP pretreatment (OCP group) or no OCP pretreat-
ment (non-OCP group); see patient flowchart (Fig. 1). The sequence
of allocation to the two groups was not concealed and thus it was
possible for the treating physicians (n = 7) to be aware of the next
treatment to be alocated. The randomization was performed as
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Figure 1. Patient flow chart.

planned according to the randomization list. Patients could participate
in the study only once.

Inclusion criteria were: age <39 years; <3 previous assisted repro-
duction (ART) attempts;, body mass index (BMI) of 18-29 kg/m?;
regular menstrua cycles; no polycystic ovaries according to Rotterdam
definition (Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus
Workshop Group, 2004); no endometriosis > stage I1; basal hormonal
levels of FSH (<10 1U/1) and LH (<10 1U/I) at initiation of stimulation
for the non-OCP group and at initiation of OCP in the OCP group; and
no previous poor response to ovarian stimulation. Poor ovarian
response was characterized either by cancellation of the cycle due to
poor follicular development after at least 10 days of gonadotropin
stimulation, or by retrieval of no more than five cumulus-oocyte—
complexes (COCs) at oocyte retrieval (Kolibianakis et al., 2004a).

Patients could start stimulation and complete the study if estradiol
(E;) was <80 pg/ml and progesterone was <1.6 ng/ml on the day
stimulation was due to start (day 2 of the cycle in the non-OCP group
or 5 days after OCP discontinuation in the OCP group). These are the
normal upper limits for E, and progesterone in our unit. In addition,
there is an indication that elevated progesterone levels at initiation of
stimulation are associated with a decreased probability of pregnancy
in patients treated with GnRH antagonist and rFSH (Kolibianakis
et al., 2004b). The same appears to be true for patients with elevated
E, (E.M.Kolibianakis, personal communication).

The research project was approved by the Institutional Review Board
of the Centre for Reproductive Medicine of the Dutch-Speaking Brussels
Free University and informed consent was obtained from all patients.

Ovarian stimulation

Recombinant FSH (Puregon; NV Organon, Oss, the Netherlands)
and GnRH antagonist Ganirelix (Orgalutran; NV Organon, Oss, the
Netherlands) were used for ovarian stimulation. Recombinant FSH
was started on day 2 of the menstrual cycle in the non-OCP group or
5 days after discontinuation of the OCP in the OCP group at 200 |U
per day. OCP treatment was administered for 2 weeks starting on day
1 of the cycle. A low-dose monophasic combined oral contraceptive
containing 150 pg desogestrel and 30 pg ethinylestradiol (Marvelon®;
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Organon) was used for OCP pretreatment. The dose of rFSH remained
the samein al patients during stimulation.

Ovulation triggering was performed using 10,000 IU of HCG
(Pregnyl; Organon) when at least >3 follicles >17 mm were present on
ultrasound scan. Conventional |VF was performed in 149 couples and
ICSI in 251 couples, while combined I VF and ICS| were performed in
25 couples. One to two embryos were transferred on day 3 or day 5
after fertilization. Embryos were classified as top quality (score 1),
medium quality (score 2) and low quality (score 3) as described previ-
ously (Staessen et al., 1992; Gardner and Schoolcraft, 1999). The
mean score of the embryos transferred to each patient was used to
calculate the mean quality score of all embryos transferred.

Hormonal measurements and ultrasound assessment of follicular
development

Hormonal assessment was performed at initiation of stimulation (day 2
of the cycle for the non-OCP group and 5 days after discontinuation of
the OCP in the OCP group) on days 6, 8, 10 of rFSH stimulation and on
the day of HCG administration. Serum LH, FSH, E, and progesterone
levels were measured by means of the automated Elecsys immunoana
lyser (Roche Diagnostics, Mannheim, Germany). Intra-assay and inter-
assay coefficients of variation (CVs) were <3% and <4% for LH, <3%
and <6% for FSH, <5% and <10% for E, and <3% and <5% for proges-
terone, respectively. Ultrasound was performed concomitantly with
hormonal assessment at each visit, or more frequently as necessary.

Outcome measures

The main outcome measure was ongoing pregnancy per started cycle.
Secondary outcome measures were stimulation length, gonadotrophin
consumption and early pregnancy loss.

Ongoing pregnancy was defined as pregnancy developing beyond
12 weeks, while early pregnancy loss was defined as the proportion of
patients with initialy positive HCG in whom pregnancy failed to
develop before 12 weeks of gestation.

Statistical analysis
Sample sizes of 1286 patients in each group achieve 80% power at a
5% significance level using a two-sided equivalence test of propor-
tions when the pregnancy rate in the non-OCP group and in the OCP
group is 25%, and the maximum allowable difference between preg-
nancy ratesthat still resultsin equivalenceis 5%. Thisisnot arealistic
task for a single-centre study. The modest aim of the current study
was to provide an estimate of the effect of OCP pretreatment on ongo-
ing pregnancy rates on arelatively large patient population and to be
included in a future meta-analysis focusing on OCP use in GnRH
antagonist cycles. To the best of our knowledge, this is the largest
RCT evaluating OCP pretreatment in GnRH antagonist cycles.
Normally distributed metric variables were analysed using the inde-
pendent sample t-test, while not normally distributed variables were
analysed using the Mann—-Whitney U-test. The Wilcoxon test was used
to compare paired continuous variables. Nominal variables were ana-
lysed in the form of frequency tables by the use of the Fisher exact test.
All tests were two-tailed with a confidence level of 95% (P < 0.05).
Unless stated otherwise, values are expressed as mean + SD.

Results

Five hundred and four women undergoing I1\VVF were random-
ized, prior to initiation of stimulation, to receive OCP pre-
treatment or not. Fifty-nine patients (non-OCP group: n =
31, OCP group: n = 28) did not start an IVF cycle after the
initial consultation for personal reasons. Sixteen patients
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Tablel. Baseline characteristicsin the oral contraceptive pill (OCP)
and non-OCP group

OCP group Non-OCP group P

Female age (years) 31.2+0.3 31.5+03 ns
Body mass index (BMI) 22.8+0.3 231+04 ns
Primary infertility (%) 52.1 55.0 ns
Secondary infertility (%) 47.9 45.0
Duration of infertility (years) 53103 49+0.2 ns
Number of previous IVF trials 0.34+0.1 046+0.1 ns
Indication for treatment (%)

Male factor 62.0 61.1

Tubal factor 17.6 14.9 ns

Endometriosis 32 2.7

Idiopathic 17.2 21.3

ns = not significant.

(non-OCP group: n = 10, OCP group: n = 6) did not start stimu-
lation because of the presence of abnormal steroids levels on the
day FSH was due to commence, while four patients (hnon-OCP
group: n = 2, OCP group: n = 2) became pregnant spontane-
oudly after randomization and prior to initiation of treatment.
Finally, 425 patients started recombinant FSH stimulation (non-
OCP group: n =211, OCP group: n = 214).

No significant differences were observed between the two
groups for the mean age at initiation of stimulation, number of
previous IVF trials and indication for treatment in patients who
started stimulation (Table).

Similarly, no significant differences were observed for base-
line hormonal va ues between the two groups compared. However,
in the OCP group, significantly lower values were observed for
LH, E, and progesterone, 5 days after discontinuing the OCP
compared with the corresponding values in the same patients at
OCP initiation. Moreover, LH, E, and progesterone were sig-
nificantly lower in the OCP group 5 days after discontinuing
the OCP compared with the corresponding values present on

day 2 of the cycle in the non-OCP group (Table I1). During stim-
ulation, LH remained significantly lower in the OCP group on
day 6 of stimulation and on the day of HCG administration
compared with the non-OCP group.

Stimulation characteristics of the patients in the two groups
compared are given in Table I11. A significantly longer duration
of stimulation and thus a significantly increased requirement for
gonadotrophins was present in the patients who received OCP
pretreatment. Although no differences were observed between
the two groups in follicular development on the day of HCG
adminigtration, significantly more follicles were present in the
non-OCP group on day 6 of stimulation. Similarly, although
endometrial thickness was similar between the two groups on the
day of HCG administration, a significantly lower endometrial
thickness was present on day 6 of stimulation in the OCP group.

No differences were observed between the two groups in the
number of 2-pronucleate (2pn) oocytes available, in fertilization
rates, and in the number and quality of the embryos transferred.
Four patients in the OCP group and one in the non-OCP group
were admitted due to ovarian hyperstimulation syndrome (OHSS).

Pregnancy outcome is shown in Table IV. A not significant
difference in favour of the non-OCP group in ongoing preg-
nancy rate per started cycle (4.6%) and per patient randomized
(3.2%) was observed. On the other hand, a significantly higher
early pregnancy loss was present in the OCP group compared
with the non-OCP group (36.4% versus 21.6%, respectively;
P <0.05). A 17.8% ongoing twin pregnancy rate was observed
in the present study, which did not differ between the non-OCP
group (19%) and the OCP group (16.3%).

Figure 2 shows receiver operating characteristic (ROC)
curve analysisof LH levelson day 6 of stimulation, on day 8 of
stimulation, and on the day of HCG administration in the OCP
and non-OCP group with dependent variable ongoing preg-
nancy per started cycle. In the OCP group, no significant asso-
ciations were present; however, a negative association between

Tablell. Hormonal valuesin the non- oral contraceptive pill (non-OCP) group and OCP group

Non-OCP group

OCP group

At initiation of stimulation

At initiation of stimulation 5 days P

At OCP initiation

after OCP discontinuation

FSH 75+24 7.7+3.20 ns 75+ 2.4°
LH 52422 48+27° <0.01 52+22°
E, 39.1+137 31.2+17.42 <0.01 41.1+20.5°
Progesterone 07403 05+0.3° <0.01 0.7403°
Day 6 of stimulation
FSH 152+44 16.0+4.3 ns
LH 27+36 19+19 <0.01
E, 723+ 472 676 + 465 ns
Progesterone 0.7+04 06+0.3 ns
Day of HCG
FSH 148+ 4.4 146+44 ns
LH 21+19 13+19 <0.001
E, 2071+ 1038 1901 + 1038 ns
Progesterone 1.3+09 14+09 ns

aSignificant difference compared to the values present at OCP initiation, and compared to the values present at initiation of stimulation in the non-OCP group.
PDifference not significant compared with non-OCP group prior to treatment. ns = non significant.
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Tablelll. Characteristics of stimulation and embryological datain the non-oral contraceptive pill (OCP) and OCP group

Non-OCP group OCP group P

Duration of recombinant FSH (rFSH) stimul ation (days) 9.1+£20 9.7+£20 <0.001
Dose of rFSH (1U) 1818 + 398 1943 + 402 <0.001
Follicles 11-14 mm on day 6 of stimulation 46+39 32+35 <0.001
Follicles 15-16 mm on day 6 of stimulation 04+08 0308 <0.02
Follicles>17 mm on day 6 of stimulation 02+04 01+03 <0.02
Endometrial thickness on day 6 of stimulation (mm) 79+21 6.8+2.2 <0.001
Follicles 11-14 mm on the day of HCG 6.1+04 6.1+04 ns
Follicles 15-16 mm on the day of HCG 18+23 24+30 ns
Follicles>17 mm on the day of HCG 45+0.1 45+0.3 ns
Endometrial thickness on the day of HCG (mm) 95+23 9.3+20 ns
Cumulus-oocyte complexes 13.2+88 128+ 7.7 ns
Fertilization method (%)

ICsl 575 60.7 ns

IVF 36.4 33.6

IVF versus ICSI 6.1 5.7
2 pn oocytes 74152 75+51 ns
Fertilization rate (%) 58.7+22.7 59.3+22.0 ns
Embryos transferred 1.7+0.9 16+£0.7 ns
Day of embryo transfer

Day 3 64.1% 66.5% ns

Day 5 35.9% 33.5%
Embryos cryopreserved 3.0+37 31+33 ns
Mean quality score of transferred embryos 16+18 16+17 ns

ns=non significant.

TablelV. Pregnancy outcome in the non-oral contraceptive pill (OCP) and OCP group

Non-OCP group OCP group

Patients who started stimulation 211 214

Patients who reached oocyte retrieval 203 209

Patients who reached embryo transfer 187 191

Difference (95% confidence interval)

Positive HCG per started cycle 35.1% (74/211) 36.0% (77/214) 0.9% (-9.9t0 +8.1)
Ongoing pregnancy rate per started cycle 27.5%(58/211) 22.9%(49/214) 4.6% (-3.7to +12.8)
Ongoing pregnancy rate per patient randomized* 20.4%(60/254) 23.6%(51/250) 3.2% (-4.0to +10.4)
Ongoing pregnancy rate per oocyte retrieval 28.6% (58/203) 23.4% (49/209) 5.1% (-3.3t0 +13.5)
Ongoing pregnancy rate per embryo transfer 31.0% (58/187) 25.7% (49/191) 5.4% (-3.7t0 +14.3)
Ongoing implantation rate (%) 24.4+ 39.0 18.2+33.6 6.2% (-1.2to +13.5)
Early pregnancy loss 21.6% (16/74) 36.4% (28/77) -14.7% (-28.4t0 —-2.3)

All differences between the two groups are not significant with the exception of the comparison of early pregnancy lossin which P < 0.05. *Including the spontaneously

occurred pregnancies in patients randomized in the two groups.

LH levels and the probability of pregnancy was observed in the
patients who did not receive OCP on day 6 and on day 8 of
stimulation.

Discussion

The present study has shown that, in GnRH antagonist cycles,
OCP pretreatment followed by a 5-day pill-free interval is
associated with a not significant difference in ongoing preg-
nancy rates per started cycle compared with initiation of stimulation
on day 2 of the cycle after anormal luteal phase. Although the
current study is the largest RCT to test the effect of OCP pre-
treatment on ongoing pregnancy rates, it is under-powered to
detect a difference in ongoing pregnancy rate of 5%, which
was considered to be clinically significant. Further studies to
test the same intervention are therefore needed to estimate
more accurately the association of OCP pretreatment and the

probability of pregnancy in GnRH antagonist cycles. This is
important since a significantly higher early pregnancy loss was
present after OCP pretreatment.

The results of the current study are in agreement with the

results reported by Fischl et al. (2001), which tested the use of
monophasic OCP pretreatment in 150 patients. A small and not
significant difference in clinical pregnancy rate per embryo
transfer was present in favour of the group which did not
receive the OCP pretreatment (42.1% versus 39.7%). Stimula-
tion in that study was also performed with rFSH and GnRH
antagonist was administered daily starting from day 6 of stimu-
lation, which was initiated either on day 3 of the cycle or
4 days after pill discontinuation.

The two groups compared in the current study received the
same fixed FSH dose, while the endogenous FSH levels were
not significantly different at initiation of stimulation and during
follicular development (Table Il). Therefore, it appears that
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Figure2. Area under the receiver operating characteristic (ROC)
curvefor LH on day 6, on day 8 and on the day of HCG administration
with dependent variable achievement of ongoing pregnancy per started
cycle in the OCP and non-OCP groups. A significant association was
present only for LH on day 6 and on day 8 in the non-OCP group
(area under the curve = 0.64; 95% confidence interval = 0.53-0.74;
for both days).

OCP pretreatment for 2 weeks results in a slower follicular
recruitment associated with an increased consumption of gona-
dotrophins, which is not attributed to a difference in exogenous
or endogenous FSH levels. This might be explained by the sig-
nificantly lower LH levels observed in the OCP group, since
LH has been shown to assist in follicular development (Filicori
et al., 2002). In addition, OCP pretreatment might exert a sup-
pressive effect on the cohort of existing follicles. Although
Fanchin et al. (2003) showed that luteal E, administration syn-
chronizes the follicular cohort and is associated with more fol-
licles and oocytes retrieved, it appears that the combination of
ethinylestradiol with desogestrel is not associated with asimilar
effect on follicular development. However, this might aso be
atributed to the different time FSH was initiated [1 versus 5 days
after E, and OCP discontinuation in the study by Fanchin et al.,
(2003) and in the current study, respectively]. As demonstrated
by Van Heusden et al. (1999), OCP is able to suppress the
luteofollicular transition and the endogenous FSH rise occurs
3 days after OCP withdrawal. The same effect is described by
De Ziegler et al. (1998) after E, withdrawal. On day 5 after the
last OCP, this phenomenon could already have occurred.

A significantly higher early pregnancy loss was observed in
the patients who received OCP pretreatment. It is not clear
what the source of this difference is, although it might be asso-
ciated with the lower levels of LH present in the OCP group
(Westergaard et al., 2000). However, no association between
LH and ongoing pregnancy per started cycle was present in the
OCP group while, in the non-OCP group, asmall but significant
negative association between LH levels and the probability of
pregnancy was observed (Fig. 2). This is in agreement with
observations previously published in GhRH antagonist cycles
suggesting that the lower the LH levelsthe higher the probability
of pregnancy (Kolibianakis et al., 2004c).

A significantly lower endometrial thickness was present on
day 6 of stimulation in the OCP compared with the non-OCP
group. No clear explanation regarding the source of this differ-
ence is present. However, it might be attributed to differences
in the menstruation pattern following pill discontinuation. All
patients in the non-OCP group start stimulation on the 2nd day
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of their period. In the OCP group, however, menstruation is
likely to be delayed in a proportion of patients, resulting in a
lower endometrial thickness by day 6 of stimulation. Unfortu-
nately, no details were recorded for menstruation patterns in
this study, although retrospectively this might have introduced
interesting information. The lower E, levels at initiation of
stimulation in the OCP group might also be involved in the dif-
ference observed in endometrial thickness between the two
groups on day 6 of stimulation, although by that time similar
E, levels were observed in the two groups.

In the current study, 5 days was selected for the OCP free
interval since shorter intervals have been associated with
poor ovarian response—probably as a result of deeper sup-
pression of endogenous gonadotrophins (personal communica-
tion, E.M.Kolibianakis). However, even after 5 days of pill
discontinuation, significantly lower values for LH, E, and pro-
gesterone were observed compared with the non-OCP group. It
might be interesting in future studies to evaluate the effect of
the OCP on the probability of pregnancy after alonger pill-free
interval, which would result in similar hormonal levels at initi-
ation of stimulation and perhaps similar stimulation character-
istics and pregnancy outcome.

In conclusion, pretreatment with OCP compared with initia-
tion of stimulation on day 2 of the cyclein patients treated with
GnRH antagonist and rFSH appears to be associated with a not
significant difference in ongoing pregnancy rates per started
cycle and results in a significantly higher early pregnancy loss
after alonger stimulation period and an increased dose of FSH.
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