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Abstract Purpose: To compare the clinical outcome of IVF
treatment after pituitary suppression with two different oral
contraceptives (OCs).

Methods: 65 patients who received IVF treatment was
classified into 2 groups based on the difference of OCs they
used for pituitary suppression before ovarian hyperstimula-
tion. Group 1 included 36 patients who received monophasic
OCs. Group 2 included 29 patients who received triphastic
OCs. Both groups received the OCs from the 5th day of the
cycle for consecutive 21 days. The hormone profiles after
OCs and clinical outcome of IVF treatment were compared
between two groups. Two-sample t-tests and X2 tests were
used for statistical analyses. P < 0.05 was considered statis-
tically significant.

Results: The mean age and basal hormone profiles were
comparable between two groups. After ovulation suppres-
sion with different OCs, the day 2 FSH and LH value
revealed statistically significant difference between two
groups(4.2 ± 1.8 vs 6.0 ± 2.6; 2.7 ± 2.0 vs 4.2 ± 3.3 respec-
tively). The numbers of oocyte per retrieval and fertilization
rate were comparable between two groups, but higher quality
embryos as revealed by the cleavage speed were noted in the
triphastic OCs group. Although statistically not significant,
higher implantation rate and pregnancy rate were also noted
in the triphastic OCs group.

Conclusions: Different OCs for pituitary suppression can
result in different hormone profiles. Ovulation induction in
IVF treatment should be individualized according to these
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hormone changes to achieve the optimal clinical outcome.
Triphastic OCs exceeds monophastic OCs in producing good
quality embryo in IVF-ET treatment.
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Introduction

Pituitary suppression with oral contraceptives (OCs) and
gonadotropin releasing hormone agonist (GnRH-a) before
ovarian hyperstimulation is frequently been used in vitro
fertilization (IVF) treatment. Previous studies have reported
that combined use of OCs and GnRH-a improved the IVF
outcome [1]. OCs can normalize of the leutinizing hor-
mone (LH) / follicle stimulating hormone (FSH) ratio and
reduce ovarian androgen concentrations [2] Pituitary sup-
pression with OCs before ovarian hyperstimulation has been
reported to circumvent the initial gonadotropin flare response
[3]. Anovulation induced by OCs, showing bilateral ovarian
quiescence, has also been reported to reduce miscarriage
rate in the following pregnancy [4]. OCs also can reduce
the incidence of functional ovarian cyst formation, shorten
the time required to achieve pituitary suppression and de-
crease gonadotropin requirements [5]. The use of OCs prior
to controlled ovarian hyperstimulation (COH) allows for
convenient cycle scheduling as well as for ovulation suppres-
sion so that subsequent GnRH-a treatment cannot stimulate
residual corpus luteum function [6]. Since so many positive
reports have been published concerning OCs in IVF treat-
ment, combined use of OCs and GnRH-a down regulation
has become a standard protocol in IVF therapy today. How-
ever, hundreds of OCs are currently available on the market.
Until now, there is no univocal conclusion about which type
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of OCs products the best result on the outcome of IVF treat-
ment. The objective of our study was to compare the effect of
two different compositions OCs on the change of serum hor-
mone level and also their influence on the following clinical
outcome of IVF-ET.

Patients and methods

65 patients who received IVF-ET treatment due to tubal dys-
function in our hospital were retrospectively classified into
2 groups according to the difference of OCs they used. Group
1 included 36 patients who received monophasic OCs that
contained 150 µg levonorgestrel and 30 µg ethinyl estra-
diol for 21 tablets (Winstop 30 SC, Winston Pharmacia,
Tainan, Taiwan). Group2 included 29 patients who received
triphasic OCs that contained levonorgestrel and ethinyl estra-
diol at 50 µg/30 µg for 5 tablets, 75 µg/40 µg for 6
tablets and 125 µg/30 µg for 10 tablets respectively (Tri-
nordil, Wyeth Medica Ireland, Newbridge Co, Kildare, Ire-
land). Only women younger than 40 years old and whose
partner’s semen analysis was normal were included in the
study. All patients received blood examination for FSH,
LH and E2 serum level before starting the OCs. In both
groups, OCs was given from the 5th day of the cycle for
consecutive 21 days. Daily buserelin (Suprecur, Hoechst,
Frankfurt Am Main, Germany) 0.9 mg was also applied
from the 21st day of the cycle until the next menstruation be-
gan. The dosage of buserelin then was decreased to 0.45 mg
per day. Complete down-regulation of the pituitary was de-
fined as estradiol level < 75 pg/ml and no follicle >1 cm
was measured when the menstruation began. After com-
plete down-regulation, ovulation stimulation was initiated
with recombinant follicular stimulating hormone (r-FSH,
Gonad-F, Serono, Geneva, Switzerland) with or without hu-
man menopausal gonadotropin (HMG, Humegon, Organon,
Oss, Holland) according to the hormone data on cycle Day
2. Adjustments in gonadotrophin dosage were individualized
according to patient’s follicle size and hormone change. Hu-
man chorionic gonadotrophin (hCG, Pregnyl, Organon, Oss,
Holland) 10000 IU was injected intramuscularly when
at least two leading follicles ≥ 16 mm were measured.
Transvaginal oocyte retrieval was performed 34–36 h after
the injection of HCG. Insemination was routinely performed
6 h after oocyte retrieval. In the following morning, approxi-
mately 16–18 h after insemination, the oocytes were checked
for the presence of two pronuclei. On the same day, approx-
imately 24 to 26 h after insemination, the embryos were
examined if cleavage to the 2-cell stage had occurred. Em-
bryos that had cleaved to 2-cell stage or above were defined
as early cleavage embryos. Embryos that had not yet cleaved
to the 2-cell stage were defined as non-early cleavage em-
bryos. The embryos then were cultured for another day and

Table 1 The hormone profiles before and after different OCPs

Group Monophasic OCs Triphasic OCs P value

No. of cycles 36 29
Age (years) 32.0 ± 3.8 33.3 ± 3.4 NS
Basal E2 54.2 ± 33.3 50.8 ± 28.0 NS
Basal FSH 6.4 ± 2.2 6.7 ± 2.9 NS
Basal LH 6.1 ± 5.1 5.2 ± 2.4 NS
Cycle spotting 5.6% (2/36) 0.0% (0/29) NS
Day 2 E2 38.2 ± 20.3 42.1 ± 24.7 NS
Day 2 FSH 4.2 ± 1.8 6.0 ± 2.6 0.002
Day 2 LH 2.7 ± 2.0 4.2 ± 3.3 0.028

Note. Values are mean ± SD. Two-sample t-tests and χ2 tests were used
for statistical analyses. P < 0.05 was considered statistically significant.
NS: not significant.

routinely transferred on Day 3 after oocyte retrieval. Hor-
mone profiles and clinical outcome of IVF treatment were
compared between two groups. Two-sample t-tests and χ2

tests were used for statistical analysis. P < 0.05 was consid-
ered statistically significant.

Results

The mean age and basal hormone profiles of the patients were
comparable between two groups (Table 1). However, after
different OCs administration with the same dosage of GnRH-
a for pituitary suppression, there was a significant difference
in hormone changes. The FSH value was 4.2 ± 1.8 mIU/ml
in Group 1 compared to 6.0 ± 2.6 mIU/ml in Group 2,
P < 0.05. The LH value was 2.7 ± 2.0 mIU/ml in Group
1 compared to 4.2 ± 3.3 mIU/ml in Group II, P < 0.05. The
total gonadotropin units for ovulation induction and the level
of E2 on the day of hCG injection reveal no statistically dif-
ference between two groups. The number of oocytes per re-
trieval was 9.6 ± 4.4 in the group 1 compared to 9.2 ± 5.0 in
the group 2, P > 0.05. The number of early cleavage rate was
17.9% (45/251) in group I compared to 31.3% (62/198) in
group II, P < 0.05. The average number of embryo per trans-
fer was 2.8 ± 0.9 in group I compared to 3.0 ± 1.0 in group
II, P > 0.05. The clinical pregnancy rate was 50% (18/36)
in group I compared to 55.2%(16/29) in Group II, P > 0.05.
The multiple pregnancy rate was 38.9% (7/18) in group I
compared to 56.3% (9/16) in Group II, P > 0.05 (Table 2).

Discussions

Ovarian stimulation following suppression with OCs has
been clinically applied since 1988 [7]. Ovulation suppres-
sion with OCs before ovarian hyperstimulation has been re-
ported to reduce functional cyst formation, induce bilateral
ovarian quiescence, and allows for more convenient cycle
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Table 2 Comparison of the clinical outcome between two groups

Group Monophasic OCs Triphasic OCs P value

Total unit of
gonadotrophin

2015 ± 860 2075 ± 929 NS

Peak E2 level 2247 ± 1080 2183 ± 1013 NS
No. of oocytes 9.6 ± 4.4 9.2 ± 5.0 NS
P4 h1.2 ± 0.8 0.9 ± 0.5 NS
No. of embryos
transferred

2.8 ± 0.9 3.0 ± 1.0 NS

Fertilization rate 74.0% (251/339) 77.0% (198/257) NS
Cleavage rate 96.0% (241/251) 96.0% (190/198) NS
Early cleavage rate 17.9% (45/251) 31.3% (62/198) 0.001
Clinical pregnancy
rate

50.0% (18/36) 55.2% (16/29) NS

Implantation rate 27.7% (28/101) 30.2% (26/86) NS
Multiple pregnancy
rate

38.9% (7/18) 56.3% (9/16) NS

Note. Values are mean ± SD. Two-sample t-tests and χ2 tests were used
for statistical analyses. P < 0.05 was considered statistically significant.
NS: not significant.

scheduling. Today, pretreatment with OCs before starting
IVF cycle has become a standard regime in many IVF cen-
ters. However, to our knowledge, there is still no universal
conclusion about which type of OCs suits best in current
IVF therapy. Since varying degree of residual ovarian ac-
tivity may exist during different OCs therapy, it is quite
important to discuss their influence on the hormone change
and embryo quality in the following IVF cycle.

In general, monophastic OCs are usually preferred due to
its price, tolerance, and long established effect [8]. Although
the incidence of cycle spotting revealed no statistical differ-
ence between two groups in our study, more residual ovarian
activity was found in patients on triphasic OCs as revealed
by the higher Day 2 FSH and LH value. Since the basal data
between these two groups were no statistically significant.
The different OCs used is the main cause of day 2 data dif-
ference. Rabe et al. reported the same finding and attributed
this to a relatively low progestogenic activity in the triphas-
tic OCs than that in the monophastic OCs [9]. As elevated
LH level in the stage of follicle recruitment is supposed to
have negative influence on the quality of oocyte [10]. For
patients who have a high basal LH value, monophastic OCs
may be a more suitable choice. In our study, although pa-
tients on triphastic OCs had a higher LH level than those on
monophastic OCs, their clinical results seems to be better.
For the past few years, the role of LH in control ovarian hy-
perstimulation remains highly controversial. Some studies
have reported better clinical result with FSH-only stimula-
tion [11]. Daya et al. reported the results of a meta-analysis
and found that the use of purified FSH was associated with
higher pregnancy rates [12]. On the contrary, some studies
suggested that preparations that contain LH may be superior

to those that contain only FSH. Van Wely M et al. in their
study concluded with that “use of hMG resulted in higher
clinical pregnancy rates than did use of recombinant FSH in
IVF/ICSI cycles after GnRH agonist down-regulation [13]”.
Westergaard LG et al. also reported a significantly higher
clinical pregnancy rate per started cycle in the HMG group
than the FSH-only group [14]. In our study, we did not choose
the ovulation agents blindly but decided it by the Day 3
FSH/LH level after down regulation. We added exogenous
LH in stimulation regimen according to the value of LH and
find no significant difference on the E2, P4 level at the day
of hCG administration between two groups. The number of
oocyte per retrieval, the fertilization rate, the cleavage rate
of embryo were also all comparable between two groups.
In our result, we found more good quality embryos in the
patients who used triphastic OCs according to the speed of
cleavage [15]. Although statistically not significant, higher
implantation rate and pregnancy rate were also noted in the
triphastic OCs group.

Conclusions

We found patients may present varying degree of hormone
change after different OCs prescription. Instead of a fixed
type of ovulation stimulation regime, a more flexible
induction protocol which based on the Day2 LH level is
necessary to achieve the optimal outcome of IVF treatment.
Since patients with triphastic OCs for pituitary suppression
produced better quality embryos in our study. Accordingly,
we recommend routine triphastic OCs pretreatment before
starting the following IVF-ET treatment.

References

1. Damario MA, Barmat L, Liu HC, Davis OK, Rosenwaks Z.
Dual suppression with oral contraceptives and gonadotrophin
releasing- hormone agonists improves in-vitro fertilization out-
come in high responder patients. Hum Reprod 1997;12:2359–
65.

2. Suikkari AM, Tiitinen A, Stenman UH, Seppala M, Laatikainen
T. Oral contraceptives increase insulin-like growth factor binding
protein-1 concentration in women with polycystic ovarian disease.
Fertil Steril 1991;55:895–9.

3. Benadiva CA, Ben-Rafael A, Blasco L, et al. Ovarian response to
human menopausal gonadotropin following suppression with oral
contraceptives. Fertil Steril 1988;50:516–8.

4. Clifford K, Rai R, Watson H, et al. Does suppressing luteinis-
ing hormone secretion reduce the miscarriage rate? Results of a
randomized controlled trial. Br Med J 1996;312:1508–11.

5. Biljan MM, Mahutte NG, Dean N, Hemmings R, Bissonnette F, Tan
SL. Pretreatment with an oral contraceptive is effective in reducing
the incidence of functional ovarian cyst formation during pituitary
suppression by gonadotropin-releasing hormone analogues. J As-
sist Reprod Genet 1998;15:599–604.

6. Barmat LI, Chantilis SJ, Hurst BS, Dickey RP. A ran-
domized prospective trial comparing gonadotropin-releasing

Springer



346 J Assist Reprod Genet (2006) 23:343–346

hormone (GnRH) antagonist/recombinant follicle-stimulating
hormone (rFSH) versus GnRH-agonist/rFSH in women pretreated
with oral contraceptives before in vitro fertilization. Fertil Steril
2005;83:321–30.

7. Mashiach S, Dor J, Goldenberg M, Shalev J, Blankstein J, Rudak
E, Shoam Z, Finelt Z, Nebel L, Goldman B. Protocols for induction
of ovulation. The concept of programmed cycles. Ann N Y Acad
Sci 1988;541:37–45.

8. Cedars MI. Triphasic oral contraceptives: review and comparison
of various regimens. Fertil Steril 2002;77:1–14.

9. Rabe T, Nitsche DC, Runnebaum B. The effects of monophasic and
triphasic oral contraceptives on ovarian function and endometrial
thickness. Eur J Contracept Reprod Health Care 1997;2:39–51.

10. Filicori M. The role of luteinizing hormone in folliculogenesis and
ovulation induction. Fertil Steril 1999;71:405–14.

11. Couzinet B, Lestrat N, Brailly S, Forest M, Schaison G. Stimulation
of ovarian follicular maturation with pure follicle-stimulating hor-
mone in women with gonadotropin deficiency. J Clin Endocrinol
Metab 1988;66:552–6.

12. Daya S, Gunby J, Hughes EG, Collins JA, Sagle MA. Follicle-
stimulating hormone versus human menopausal gonadotropin
for in vitro fertilization cycles: a meta-analysis. Fertil Steril
1995;64:347–54.

13. van Wely M, Westergaard LG, Bossuyt PM M, van Der Veen F.
Effectiveness of human menopausal gonadotropin versus recom-
binant follicle-stimulating hormone for controlled ovarian hyper-
stimulation in assisted reproductive cycles: a meta-analysis. Fertil
Steril 2003;80:1086–93.

14. Westergaard LG, Erb K, Laursen SB, Rex S, Rasmussen PE.
Human menopausal gonadotropin versus recombinant follicle-
stimulating hormone in normogonadotropic women down-
regulated with a gonadotropin-releasing hormone agonist who
were undergoing in vitro fertilization and intracytoplasmic
sperm injection: a prospective randomized study. Fertil Steril
2001;76:543–9.

15. Tsai YC, Chung MT, Sung YH, Tsai TF, Tsai YT, Lin LY. Clinical
value of early cleavage embryo. Int J Gynecol Obstet 76:293–
97.

Springer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


