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Abstract: The long gonadotrophin releasing-hormone agonists (GnRH-a) protocol of pituitary down regulation was
widely used in controlled ovarian hyperstimulation (COH). Some clinicians prefer to use one cycle of oral contracep-
tives (OC) pretreatment before the traditional long GnRH-a protocol. This study was aimed to investigate whether
such pretreatment could reduce the incidence of ovarian hyperstimulation syndrome (OHSS) for patients with differ-
ent ovarian responses in IVF/ICSI treatment. Participants undergoing IVF/ICSI treatment with long GhRH-a protocol
of pituitary down regulation in luteal phase were recruited by their potential risk of OHSS into one group of sus-
pected high responders (227 participants) and the other group of suspected normal responders (665 participants).
As for the suspected high responders, pretreatment with OC could lower the serum LH level, LH/FSH ratio and E,
level right after 14 days of pituitary down regulation. It could also lower the serum E, level before oocytes retrieval
and the count of oocytes collected. The incidence of severe OHSS was also significantly decreased. Such effect of
0OC on hormone profile, follicular dynamics and incidence of OHSS was not discovered in the group of suspected

normal responders.
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Introduction

Since the introduction of gonadotrophins (Gn)
into controlled ovarian hyperstimulation (COH),
it has played a leading role in the IVF/ICSI pro-
cedure [1]. Along with the widespread applica-
tion of COH, an iatrogenic complication namely
ovarian hyperstimulation syndrome (OHSS) has
been brought to the forefront of assisted repro-
ductive technologies (ART). Golan et al. divided
this disease into three categories and five
grades according to its clinical symptoms and
laboratory findings [2]. In the latest classifica-
tion, a mild degree of OHSS was omitted, as
mild forms could occur in most patients after
ovarian stimulation [3]. The incidence of severe
OHSS ranges from 0.5% to 5% [3]. OHSS, espe-
cially severe OHSS could significantly threaten
patients’ health and even life during IVF/ICSI
procedure. Lyons et al. [4] first divided this dis-

ease into early OHSS and late OHSS according
to the onset of symptoms in 1994. Later,
Mathur et al. [5] defined an exact timeline of
early and late OHSS. The exact pathogeny of
OHSS is so far still ambiguous. Researches
showed that it is related with ovarian response,
application of exogenous gonadotrophin, use of
exogenous hCG and multiple pregnancy [3]. Its
widely accepted epidemic factors includes
young age, low body mass index (BMI), large
antral follicular count (AFC), polycystic ovarian
symptom (PCOS), and so on [3, 6]. Especially
the early OHSS has an intense relationship with
drugs used by COH. Thus, precaution of OHSS
especially in this population became more and
more important during the IVF/ICSI treatment.

The depth and duration of down-regulation in
luteal phase could influence the ovarian res-
ponse on exogenous Gn. Research showed that
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Figure 1. Non-OC or OC pretreatment protocols. Detail protocols were described in the main text.

one cycle of OC pretreatment before the
GnRH-a pituitary down regulation could reduce
the LH/FSH ratio as well as the serum DHEA-S
level of PCOS patients, which could in turn
improve their IVF/ICSI outcome [7]. Arbo et al.
[8] found that OC pretreatment could obviously
reduce the serum FSH, E, and AMH level, as
well as the mean diameter of antral follicle on
day 3 of infertile patients with normal ovula-
tion. However, controversy still exist with regard
to whether such pretreatment could reduce the
OHSS morbidity. Some studies indicated that
one cycle of OC pretreatment before pituitary
down regulation for high responders could dis-
tinctly reduce the cycle cancellation rate and
the incidence of OHSS, it could also improve
the pregnancy rate of this population [9]. One
meta-analysis [10] noted that one cycle of OC
pretreatment before GnRH-anta protocol could
increase the total dose and duration of Gn, but
had no definite impact on the pregnancy out-
come. At the same time there were some voice
against OC pretreatment claiming that it had no
influence on follicular dynamics, serum hor-
mone level, number of oocytes retrieved, num-
ber of high quality embryo, pregnancy rate and
OHSS morbidity of infertile patients undergoing
IVF/ICSI, especially the ones with PCOS [11].

Along with the widespread use of oral contra-
ceptives (0OC), its side effect has been also
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drastically discussed. The universally accepted
side effect of OC was venous thrombosis [12,
13]. In the same time, pregnancy itself and
OHSS could also increase the risk of venous
thrombosis. Thus, it is still a controversy about
the effect and necessity of using OC during the
IVF/ICSI procedure, especially for those who
have high risk of OHSS.

This study recruited altogether 892 cycles with
GnRH-a long protocol of two groups of different
ovarian responders according to the risk of
OHSS before IVF/ICSI treatment, one was sus-
pected high responders and the other was sus-
pected normal responders. We further divided
this two populations respectively into the pre-
treatment group with one cycle of OC pretreat-
ment and the control group. The aim of our
study was to investigate the impact of OC pre-
treatment on morbidity of OHSS during con-
trolled ovarian hyperstimulation in IVF/ICSI
procedure.

Materials and methods
Objects

This was a prospective, non-randomized, sin-
gle-center cohort study of primary or secondary
infertile patients undergoing IVF/ICSI treatment
at reproductive medicine center, Tongji Hospital
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Table 1. Basic clinical data of the OC pretreatment group and the control group in the two populations

Suspected high responders

Suspected normal responders

Control Pretreatment Pvalue Control Pretreatment Pvalue
(n=125) (n=102) (n=391) (n=274)
Age 28.0+3.2 28.1+3.9 NS 304 +4.2 30.2+4.0 NS
BMI 211 +2.7 21.6+2.8 NS 21.7+2.4 21.8+2.4 NS
Duration of infertility (years) 35+24 3.5+2.7 NS 45+3.2 44+28 NS
Basal FSH (mIU/ml) 6.4+14 6.1+1.2 NS 6.7+ 15 6.7+1.4 NS
Basal LH (mIU/ml) 52+24 49+18 NS 42+16 44+18 NS
Basal E, (pg/ml) 45.8 + 16.6 439 + 18.6 NS 458 £ 19.1 482 +18.3 NS
Basal T (ng/dl) 41.1 + 14.6 40.4 £ 15.7 NS 36.0+14.9 35.9+15.8 NS
Basal PRL (ng/ml) 17.3+8.1 170+ 7.4 NS 16.1+ 8.6 16.6 + 8.6 NS
AFC 22.6+2.6 229+24 NS 15.2+5.4 14.8 +5.3 NS
Startinng dose of Gn (IU) 204.9 + 27.0 199.2 + 30.5 NS 223 + 34.0 219 + 30.9 NS
Duration of Gn (days) 98+14 96+1.4 NS 9.7+1.3 9.8+1.3 NS

Total dose of Gn (IU)

1573.1+474.5 1534.8 +417.9

NS 1904.6 £+ 519.4 1836.4 +£512.5 NS

NS, non-significant; Values are expressed as the mean + SD; AFC, antral follicular count; Gn, gonadotrophin.

from February 2013 to September 2013. This
study was approved by the ethical committee of
Tongji hospital, Tongji medical college, Huazh-
ong University of Science and Technology. A
total of 892 first fresh cycles using GnRH-a long
protocols were enrolled. As we divided patients
into two populations according to their individu-
al risk of OHSS before they started their IVF
treatment, the present study consisted of two
parts. Part one focused on 227 suspected high
responders and part two focused on 665 sus-
pected normal responders.

All the participants were distributed into the
pretreatment group or the control group accord-
ing to their first visiting time and corresponding
menstrual day. Those whose first visit time for
IVF/ICSI down-regulation treatment was after
Day 20 or before Day 5 of their menstrual cycle
were distributed into the pretreatment group.
And those whose first visiting time was between
Day 6 to Day 19 were distributed into the con-
trol group. Because the clinicians in this repro-
ductive medicine center routinely prescribe a
cycle of OC pretreatment before the using of
GnRH-a down regulation in IVF/ICSI treatment
for PCOS patients, patients of irregular men-
ses, patients of irregular ovulation (patients
showed proliferative phase of endometrium on
their day 1 curettage) and patients having cor-
pus luteum cyst or dominant follicle founded by
ultrasound on Day3. Thus, those patients were
excluded from the present prospective cohort
study.
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The inclusive criteria for suspected normal
responders were as followings: i) those aged
between 20 and 40 years old; ii) those with the
BMI between 18.5 and 30; iii) those with the
AFC > 6 and < 20; iv) those with a normal basal
hormone profile, including FSH, LH, P, PRL and
T; v) those having a regular menstrual cycle; vi)
those without complicating any other internal
medicine diseases; vii) those with the first fresh
cycle of IVF/ICSI treatment. The inclusive crite-
ria for suspected high responders were as fol-
lowings: i) those aged between 20 and 40 ye-
ars old; ii) those with the BMI < 30; iii) those
with the AFC > 20; iv) those with a normal basal
hormone profile, including FSH, LH, P, PRL and
T; v) those having regular menstrual cycle; vi)
those without complicating any other internal
medicine diseases; vii) those with the first fresh
cycle of IVF/ICSI treatment.

Protocol of luteal phase pituitary down regula-
tion and controlled ovarian hyperstimulation

Protocol for the control group: The short-acting
form of GnRH-a (Triptorelin Acetate, Diphereline,
IPSEN PHARMA BIOTECH, France) was given
0.1 mg per day subcutaneously from the mid-
dle luteal phase for 10 days continuously and
then was reduced to 0.05 mg per day for 4
days. The dose of GnRH-a was slightly adjusted
according to the BMI individually. After 14 days
of pituitary suppression, ultrasound was taken
and serum hormone levels were tested includ-
ing E,, LH, P and FSH. The result of B-ultrasound
and serum hormone levels would guide the cli-
nicians to judge the time and dose of adding
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Table 2. Clinical data in the procedure of pituitary down regulation and ovarian stimulation of the
pretreatment group and control group in different ovarian responders

Suspected high responders

Suspected normal responders

Control Pretreatment Pvalue Control  Pretreatment Pvalue
(n=125) (n=102) (n=391) (n=274)
FSH (mIU/ml) (a) 3.3 NS 3.6 3.6 NS
LH (mIU/ml) (a) 1.5 P <0.05 1.45 1.35 NS
LH/FSH (a) 0.5+.52 0.4+0.2 P <0.05 0.450.2 0.450.2 NS
E2 (pg/ml) (a) 30.1 P <0.05 27.6 28.1 NS
P (ng/ml) (a) 0.4 NS 0.4 0.4 NS
Standard deviation (b) 0.7 NS 0.8 0.8 NS
Standard deviation (c) 2.5 NS 2.9 2.8 NS
Total count of follicles (d) 229+72 229+72 NS 184 +72 18.4+72 NS
Count of mature follicles (e) 15.6 NS 12.9 12.7 NS
E2 level (pg/ml) on the OPU day 8065.9 P <0.05 5207.5 5009.3 NS
Endometrial thickness on OPU day (mm) 11.65 NS 11.55 11.25 NS
Number of oocytes retrieved 19.4 P <0.05 12.7 12.0 NS
Number of oocytes at the MIl phase 17.1 152+ 71 P <0.05 12.41 12.21 NS
MIl oocytes in all/oocytes in all 2139/2387 1537/1744 NS 6379/7201  4288/4893 NS

Values are expressed as the mean * SD; (a) hormone levels after down-regulation; (b) Standard deviation of follicles’ diameter after pituitary
down regulation; (c) Standard deviation of follicles’ diameter before OPU; (d) Total count of follicles on the OPU day; (e) Count of follicles larger

than 14 mm on OPU day.

gonadotrophin(Gn, Gonal-F, Merk Serono, Swit-
zerland) and the time of recombinant hCG
(Ovidrel, Merk Serono, Switzerland, 0.25 mg
intramuscular) injection. Transvaginal ovum
pick-up (OPU) was conducted after 34-36 hours
from the injection of hCG. ICSI was performed
when sperm quality was unexpectedly low on
the day of oocytes retrieval. Protocol for OC pre-
treatment group: OC (Marvelon, Organon, Holl-
and) was given one pill per day for 21 days con-
tinuously from the fifth day of menstrual cycle.
And GnRH-a was given 0.05 mg per day subcu-
taneously from the 21st day of the same men-
strual cycle for 14 days continuously. Then the
ovarian hyperstimulation treatment and the
related examinations were the same with the
control group. A more intuitional protocol was
described in Figure 1.

Two embryos were transferred on the day three
after oocytes retrieval. The excessive high-
quality embryos were cryopreserved. Injections
with 60 mg progesterone were administrated
as luteal phase support from the day of oocytes
retrieval. Clinical pregnancy was confirmed as
the gestational sacs seen on ultrasound 5-7
weeks after embryo transfer.

Observational index

The main observational index in the present
study included age, BMI, duration of infertility,
basal serum hormone level (FSH, LH, E,, PRL,
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T), serum hormone level after 14 days of
GnRH-a injection (FSH, LH, E,) follicular count
and follicular diameters after pituitary down
regulation, total dose of GnRH-a, starting dose
of Gn, total dose of Gn, follicular count and fol-
licular diameters before oocytes retrieval, num-
ber of oocytes larger than 14 mm, serum E,
level and thickness of endometrium on the day
of hCG injection, number of oocytes retrieved,
number of oocytes of MIl phase, time gap
between the day of OHSS'’s first symptom and
the day of oocytes retrieval, days of hospitaliza-
tion, and the grading of OHSS.

Classification and grading of OHSS

OHSS presenting 9 or fewer days after oocyte
retrieval was classified as early OHSS; that pre-
senting later was classified as late OHSS [5].
Moderate OHSS refers to those with an enlarge-
ment of ovaries (6-12 cm), distinct abdominal
distention and nausea, vomiting and diarrhea
with the additional sonographic evidence of
ascites. Severe OHSS shows the symptom of
moderate OHSS with clinical evidence of hydro-
thorax, hemoconcentration, coagulation, elec-
trolyte disorder, renal failure and ovarian mea-
surements of > 12 cm [2].

Statistical methods

Statistical analysis was performed using SPSS
software version 13.0 x 2 test was used to ana-
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Table 3. Detailed morbidity data of OHSS of the two groups in different ovarian responders

suspected high responders

suspected normal responders

control  pretreatment Pvalue control  Pretreatment Pvalue
(n=125) (n=102) (n=391) (n=274)
Early OHSS (a) (n, %) 54(43.2) 30(29.4) P<0.05 107 (27.4) 69 (25.2) NS
Late OHSS (a) (n, %) 13 (10.4) 2 (2.0) P<0.05 24(6.1) 11 (4.0) NS
Severe OHSS (a) (n, %) 15 (12.0) 4 (3.9) P<0.05 17 (7.3) 8 (5.3) NS

Mean duration of hospitalization (days) 12 + 6.5

9.3+6.9 P<0.05 79%35 6.2+4.5 NS

(a) Morbidity of different types of OHSS.

lyze nominal variables in the form of frequency
tables. Normally distributed metric variables
were tested with the ttest for independent
samples, while non-normally distributed metric
variables were analyzed with the Mann-Whitney
U-test. All tests were two-tailed with a confi-
dence level of 95% (P < 0.05). Values are
expressed as the mean + SD.

Results

There were altogether 227 cycles in part one
for the suspected high responders, including
102 cycles with OC pretreatment and 125
cycles of the control group. In Part two for the
suspected normal responders there were 665
cycles in total including 274 cycles with OC pre-
treatment and 665 cycles of the control group.

Part one: relationship between OC pretreat-
ment and clinical outcomes for suspected high
responders

No differences were found in age, BMI, dura-
tion of infertility, basal serum hormone level
(FSH, LH, E,, T, PRL), AFC, starting dose of Gn,
total days of Gn injection and the total dose of
Gn (P > 0.05) (See Table 1). We found that one
cycle of OC pretreatment for the suspected
high responders would significantly deepen the
depth of pituitary down regulation by reducing
their serum level of LH, E, (P < 0.05) and the
LH/FSH ratio (P < 0.05). Similarly, OC pretreat-
ment could lower the serum E, level on the OPU
day, the number of oocytes retrieved and the
number of oocytes in the MIl phase (P < 0.05).
But the ratio of MIl oocytes/number of oocytes
were similar between the two groups, indicat-
ing that OC pretreatment had no influence on
the quality of oocytes while reducing the num-
ber of oocytes retrieved. We found no differ-
ence in terms of the standard deviation of folli-
cles right after the pituitary down regulation
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between the two groups, indicating that OC had
no great impact on the homogenization of folli-
cles for those who had regular menses (See
Table 2).

There were 54 cases of early OHSS and 13
cases of late OHSS in the control group(n =
125), while there were 30 cases of early OHSS
and only 2 cases of late OHSS in the group of
OC pretreatment (n = 102). The difference in
morbidity of both early and late OHSS between
the study group and the control group was sta-
tistically significant (P < 05). Among them, 15
cases of the control group and 4 cases of the
pretreatment group developed into severe
OHSS. The rate of severe OHSS and the dura-
tion of hospitalization between the two groups
(12 days vs. 9.3 days) were statistically signifi-
cant (P < 0.05) (See Table 3).

Part two: relationship between OC pretreat-
ment and clinical outcomes for suspected nor-
mal responders

Similar with part one, no differences were
found in age, BMI, duration of infertility, basal
serum hormone level (FSH, LH, E,, T, PRL), AFC,
starting dose of Gn, total days of Gn injection
and the total dose of Gn (P > 0.05) (See Table
1). We also noticed no statistically significant
differences in the depth of down-regulation, the
E, level on the OPU day, total follicle count and
the mature follicle (> 14 mm) count before
oocytes retrieval, number of oocytes retrieved
and number of MIl oocytes (P > 0.05) between
the control group and the pretreatment group,
which was not the same as the results in part
one. Besides, the homogeneity of follicular
growth (standard deviation of follicular diame-
ter after 14 days of down-regulation and on the
OPU day) and the endometrial thickness were
also similar between these two groups of sus-
pected normal responders. These findings indi-
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cated that OC pretreatment might have no influ-
ence on the ovulation outcome and the dynami-
cal growth of oocytes for those suspected nor-
mal responders (See Table 2).

The morbidity of neither early OHSS, late OHSS
nor severe OHSS had any statistical difference
between the control group and the pretreat-
ment group (P > 0.05), indicating that pretreat-
ment with OC had no obvious impact on the
morbidity of early, late and severe OHSS after
controlled hyperstimulation during IVF treat-
ment in the suspected normal responders (See
Table 3).

Discussion

According to the current studies, OHSS were
commonly accompanied with low age, low BMI,
history of PCOS, history of OHSS in previous
pregnancy and allergic-prone habitus [3]. It was
widely accepted that patients with different
states of risk should have been treated individ-
ually in the process of pituitary down regulation
and ovarian hyperstimulation in order to
improve the outcome of IVF and at the same
time to avoid OHSS.

Conventional application of OC in the field of
ART included following aspects [14]: 1. to pre-
vent the formation of luteal cyst caused by the
flare-up effect of the luteal phase GnRH-a injec-
tion; 2. to modulate the menstrual cycle for the
patients with irregular menstruation; 3. to have
a more controlled schedule of the timing of
pituitary down regulation and ovarian hyper-
stimulation. Earlier studies showed that a cycle
of OC pretreatment before luteal phase down-
regulation could avoid the formation of luteal
cyst, cut down the time and dose of GnRH-a
consumption by achieving the same depth of
down-regulation and improve the pregnancy
rate of IVF [15]. Some scholars presumed that
while OC pretreatment could make the follicular
grow more homogeneously, there could have
been more follicles recruited and selected,
leading to more oocytes retrieved and a high
risk of OHSS. Our study excluded patients of
PCOS, patients with irregular menses, patients
showed proliferative phase of endometrium on
their day 1 curettage and patients with (or had
a history of) ovarian cyst. And we used the stan-
dard deviation of the follicular diameters of
each participant as an index of homogeneity of
follicular growth. By analysis of the standard
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deviation of the follicular diameters in the 892
participants, we found no significant differenc-
es between the control group and the pretreat-
ment group neither in suspected high respond-
ers nor in suspected normal responders (P >
0.05).

The clinical symptom of OHSS was highly relat-
ed to the vasoactive substances released by
granulosa cells (GCs) which was triggered by
HCG [16, 17]. In the process of controlled ovar-
ian hyperstimulation in IVF treatment, much
more follicles were recruited and selected
together with the growth of an extreme amount
of GCs in the ovary, which made the patients
more risky of OHSS. Early OHSS was highly
related with the exogenous HCG induced
release of the vasoactive substances by the
extreme large amount of GCs, while late OHSS
was mainly related with the endogenous HCG
induced release of such substances by GCs
after embryo implantation [5]. Therefore, both
early OHSS and late OHSS had a relationship
with the ovarian response, which included the
amount of growing GCs, the number of oocytes
retrieved and the serum E, level on the OPU
day.

In the current study, participants were divided
into two subgroups according to their predicted
ovarian response before IVF treatment. In the
group of suspected high responders, partici-
pants presented a relatively higher sensitivity
to the drugs of ovarian hyperstimulation and at
the same time a higher risk of OHSS. In these
group of patients, pretreatment of OC before
the pituitary down regulation could distinctly
lower their serum E, level, LH level and the ratio
of LH/FSH after 14 days of down-regulation, as
well as the E, level on the OPU day and the
number of oocytes retrieved (P < 0.05), without
affecting the duration and dose of Gn (P >
0.05). As OHSS was highly related to the ser-
um level of E, on the OPU day, the follicular
count on the OPU day and the number of
oocytes retrieved, it was logical that OC pre-
treatment could lower the incidence rate of
both early and late OHSS (P < 0.05). Furth-
ermore, OC pretreatment could also alleviate
the severity of OHSS, by reducing the incidence
rate of severe OHSS and the mean duration of
hospitalization of the patients. This was con-
nected with its effect on the depth of the down-
regulation, the reduction of growing follicles
and GCs and the suppression of the ovarian
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high response. The rate of MIl oocytes was not
changed with or without OC pretreatment, indi-
cating that the OC pretreatment might have no
impact on the quality of the oocytes. Therefore,
it was reasonable to draw the conclusion that
for the suspected high responders, a cycle of
OC pretreatment before the pituitary down reg-
ulation could moderately reduce their ovarian
high response without influencing the quality of
oocytes, thus lowering their risk of OHSS.

For participants of the second group, suspect-
ed normal responders, OC pretreatment before
pituitary down regulation seemed to have no
impact on their depth of down-regulation, the
dynamic growth of follicles, as well as the quan-
tity and quality of oocytes (P > 0.05). No impact
was also found in the morbidity of neither early
nor late OHSS of OC pretreatment for those
participants (P < 0.05). Similarly, it had also no
obvious influence on the severity and progress
of OHSS (P < 0.05). It was not arbitrary to draw
the conclusion that OC pretreatment had tech-
nically no effect on the prevention of OHSS for
patients with a regular menses, no history of
ovarian cyst, no accompanying PCO (S) and
with a suspected normal ovarian response
before IVF treatment.

Robin et al. has reported a single center pro-
spective non-randomized study about the influ-
ence of OC pretreatment on the COH outcome
of PCO (S) patients, claiming that such pretreat-
ment does not improve the pattern of follicular
growth nor the oocyte and embryo quality. But
the author found that the OC pretreatment
could slightly disturb the endometrial growth
during IVF treatment, which needed further
confirmation [18]. In our study, we found no dif-
ferences of endometrial thickness on the OPU
day between the control group and the pre-
treatment group in both suspected high
responders and suspected normal responders
(P> 0.05).

There were still some limitations of our current
work. This was a non-randomized controlled
trial, with some probably unknown and uncon-
trollable confounding factors. Data of IVF and
ICSI were mixed analyzed, without recording
the vitality and density of sperms on the day of
fertilization. Therefore the outcome index of IVF
like embryo quality, implantation rate and preg-
nancy rate were not analyzed in the current
study. But such limitation of data did not influ-
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ence our main observation parameter which
was the morbidity, risk and severity of OHSS.

Conclusion

In conclusion, one cycle of OC pretreatment
before the pituitary down regulation with
GnRH-a for suspected high responders could
moderately reduce their ovarian response to
gonadotropins and obviously lower the morbid-
ity rate of both early and late OHSS as well as
the severe OHSS. However, such pretreatment
for suspected normal responders seemed to
have no impact on the outcome of ovarian
hyperstimulation and the morbidity of OHSS.
For both suspected high responders and sus-
pected normal responders, one cycle of OC pre-
treatment before pituitary down regulation had
hardly any influence on the homogeneity and
quality of oocytes. To draw a more reliable con-
clusion about the influence of OC pretreatment
on OHSS for different ovarian responders, a
well-designed randomized control trial in a
much larger and well-powered population is still
needed.
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