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Abstract

Objectives: The aim of the study was to investigate the role of medroxyprogesterone acetate (MPA) in the prevention of luteinizing
hormone (LH) surge during controlled ovarian hyperstimulation (COH). Characteristics of cycle and pregnancy outcomes were
compared in subsequent frozen-thawed embryo transfer (FET) cycles.

Materials and Methods: In a prospective controlled study, In vitro fertilization (IVF)/intracytoplasmic sperm injection treatment
was done in 99 patients. In the case group, hMG and MPA were administered from third day of the cycle, simultaneously. As
dominant follicles matured, ovulation was induced by hCG or GnRH agonist. h(MG and GnRH were administrated to the control
group. For later transfer in both protocols, viable embryos were cryopreserved. The primary outcome measured was the incidence of
premature LH surge and a number of oocytes retrieved. Clinical pregnancy outcomes from FETs were secondary outcomes.
Results: The number of oocytes retrieved in both case and control groups were equal. LH suppression persisted during ovarian
stimulation in the case group, and there was no incidence of premature LH surge. There was no significant difference between
amounts of follicles, mature follicles, oocytes resumed and obtained embryos between 2 groups (P> 0.05).

Conclusions: The results showed that in a woman undergoing COH, MPA as an oral drug was effective in the prevention of premature

LH surge. The results would help to establish a new method for ovarian stimulation in combination with embryo cryopreservation.
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Introduction

The prevalence of infertility is 16.7% worldwide, and
characteristics and causes of infertility are different
between industrialized, developed and developing
countries (1,2). Diagnosis of infertility results in choosing
appropriate therapeutic approach in terms of time, and
cost is the necessity of treatment planning (1,2).

Invitro fertilization (IVF) isa fully coordinated sequence
of procedures that begins with severe and controlled
stimulation of ovaries using exogenous gonadotropin and
is followed by resumption of oocytes from ovaries under
the guide of transvaginal sonography; thereafter the
process is continued by IVF and transfer of the embryo in
a trans-cervical manner into the uterus (3,4).

Surge or sudden early peak of luteinizing hormone (LH)
is one of the causes of cycle cancelation during controlled
ovarian stimulation in patients undergoing IVE LH
secretion stimulates ovulation during the normal cycle
in response to a rapid increase of estradiol concentration.
However, an early surge of LH can put the oocyte

resumption at risk during IVF cycle (5). Based on the
previous findings, incidence of the early LH surge among
patients is totally different and varies between 0.34%
and 38%, although there is growing evidence that elder
patients with reduced ovarian reserve are at great risk of
early LH surge (6).

Increased concentration of LH in early stages of follicle
development could have adverse influences, especially
on the pregnancy rate. Many efforts have been done
to reduce the incidence of early LH surge including
various stimulatory protocols by GnRH agonists and
antagonists. In this term, it has been documented that
desensitization by GnRH antagonists could increase
follicular synchronization (5,7,8). Antagonist protocol
also could cause rapid and reversible LH suppression
without early flare effect (6-9). On the other hand, it has
been suggested that adjuvant therapy with GnRH agonists
could overcome early luteinization and need for repeated
measurements of serum LH. Although, adjuvant therapy
with GnRH agonist could sometimes reduce response to
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stimulation and so high dose of the drug as well as long
treatment duration would be required to reach appropriate
follicular development (9). In such cases, in addition to
higher medication costs, there is a risk of ovarian hyper-
stimulation syndrome (OHSS), since higher frequency
of OHSS has been observed in patients under long-term
agonist compared to antagonist (10). Prolonged treatment
cycle and repeated daily injections of GnRH agonists is
the main fault of this method which has caused more use
of GnRH antagonist protocol in most of the infertility
medical centers (8,11,12).

Previous studies have shown that medroxyprogesterone
acetate (MPA) could be an alternative treatment in
preventing LH early surge in patients undergoing IVF
treatment. Other advantages of this drug, in addition to
beneficial effect on serum LH, include low cost, easy use
(oral consumption), and availability (6,10).

Nowadays, Cetrotide® (Cetrorelix acetate), a kind
of GnRH antagonist, is used as an LH surge inhibitor
in patients under IVF protocol and has a risk of OHSS.
Although it should be mentioned that in Iran, prevalence
of using injectable form of the drug as well as its high cost
and availability problems could be considered as the drug
disadvantages.

Now oral form of MPA is available which is not only cost-
effective than Cetrotide, but also has a better acceptance
among the patients and several studies have shown its
beneficial effect on the prevention of moderate and severe
OHSS (13). However, necessity of embryo freezing and
embryo transferring in next cycles is still an issue for this
medication. Based on previous findings, transferring the
embryo in next cycles could increase implantation and
pregnancy rates (14). Furthermore, in the case of oocyte
donation in which the endometrial condition of the donor
woman is not considered, MPA could be an appropriate
medication with the ability of preventing early LH surge.

Materials and Methods

Patients were screened by transvaginal sonography and
their FSH and estradiol levels were evaluated during
the third day of menstruation in serum, then they were
divided to 2 case and control groups. Inclusion criteria
were: infertile women aged 20-40 years, AFC 4 or at least
4 on the third day of menstrual cycle, and FSH lower than
15 IU/L.

Exclusion criteria included evidence of ovarian failure
(FSH rate above 15 IU/L or lack of AFC in sonography
evaluation on the third day of menstruation), grade 3
or 4 endometriosis, every contraindication for ovarian
stimulation, and severe male factor.

Recombinant FSH (rFSH- Gonal-f Merck Serono) 150-
225 TU and MPA 10 mg/d were prescribed to the case
group, from the third day of menstruation cycle. Follicular
monitoring began on the 5th-6th day of stimulation by
sonography and repeated every 2-3 days according to the
patients’ situations.

Serum levels of progesterone, estradiol, FSH, and
LH were evaluated in the blood samples during third
menstruation day (Table 1). In addition, LH, progesterone
and estradiol were measured on the day of hCG (human
chorionic gonadotropin) injection (Table 2). Progesterone
and LH were measured along with sonography. Since
3 follicles were seen above 17 mm, 10000 IU of hCG or
0.2 mg Decapeptyl was prescribed for final maturation
of oocytes and ovulation. In the case of probably OHSS,
oocyte resumption was performed under transvaginal
sonography guide and general anesthesia after 34-36 hours
after stimulation of ovulation by hCG and the follicles
the size above 13-14 mm in diameter were retrieved. In
the control group receiving stimulatory protocol with
antagonists, stimulation by gonadotropin was performed
since the third day of menstruation. Treatment by rFSH
(Gonal-f Merck Serono) 150-225 IU/d was performed
from the third day of the cycle. Transvaginal sonography
was performed 5-6 days after stimulation by gonadotropin
and then repeated according to the patient’s situation
every 2-3 days. GnRH antagonist like Cetrotide 0.25
mg/d (Merck Serono) was subcutaneously administered
when follicular diameter reached above 13-14 mm. By
appearance of 3 follicles larger than 17 mm in diameter,
final maturation of oocytes and trigger of ovulation
were done using 10000 IU hCG or 0.2 mg Decapeptyl.
Aspirated oocytes were fertilized in vitro by ICSI (intra-
cytoplasmic sperm injection).

Embryos were evaluated according to Cummins criteria
on the third day of fertilization by number, and regularity
of blastomeres and embryonic fragmentation grade. All
qualified embryos (8 cell of grade 1 and 2 embryos) were
frozen using viterification mechanism on the third day of
oocyst retrieved. The vitrification mechanism was utilized
to freeze oocytes using Cryotop carrier system. For de-
freezing the embryos sucrose solution at a concentration
of 0, 0.5 and 1 M were used intermittently as a diluent for
protectant solution.

The number of retrieved oocytes, viable embryos, their
grade, and pregnancy test results were compared between
two groups. Endometrial preparation was performed in
FET cycle using the same method for two groups. On
the second day of cycle, administration of 6 mg estradiol
continued, until the endometrial thickness reached above
7 mm. Then progesterone administration was started
(100 mg/IM) and on the fourth day after progesterone
administration, embryos were transferred and estradiol
and progesterone (300 mg/d) were prescribed to support

Table 1. Hormonal Changes in Both Groups During Day 3 (Mean * SE)

Day 3
Group -
FSH Estradiol LH Progesterone
Case 6.1940.49  62.79+#5.09  5.04%0.41 0.88+0.23
Control 5.28+0.28  73.79#8.40  4.47+0.37 0.66+0.15
P value 0.113 0.269 0.303 0.440
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Table 2. Hormonal Changes in Both Groups During Follicular Maturation and hCG Injection (Mean + SE)

During Follicular Maturation

During hCG Injection

Group Progesterone LH Progesterone LH Estradiol
Case 1.02+0.05 4.81+0.37 1.27+0.23 4.12+0.67 1970.30+156.49
Control 0.95+0.12 4.12+0.21 1.01+0.22 3.06+0.51 2259.90+172.60
P value 0.602 0.401 0.303 0.216 0.218

luteal phase continuously.

If implantation was successful, prescription of estradiol
and progesterone would continue until 12 weeks of
pregnancy otherwise it was terminated. If there was no
growth in follicles, the cycle was canceled.

The results were analyzed by SPSS statistical software
version 16.0. Independent ¢ test was used for evaluation
of the results. Qualitative measures were demonstrated
in the form of frequency and percentage and quantitative
measures were described as mean + standard error.

Results

The control and case groups included 50 and 49 patients,
respectively. The average age of control group was 31+6
and case group was 30+6, and there were no significant
differences between them (P=0.28).

In the case group, of 49 patients, 6 were excluded from
the study because of insufficient response. Although, one
patient was excluded from the case group because of drug
refusal and 2 patients as there were no available embryos
for transfer. In the control group, 7 patients were excluded
from the study because of insufficient response to the
treatment and undeveloped follicles and 2 patients were
excluded as there were no available embryos for transfer.

Infertility duration in the control and case groups were
7.041£0.78 and 8.06+0.75 years, respectively, and there
were no significant differences (P=0.35) between them.
Follicles above 17 mm were 14.40+0.87 in the control
group and 13.69+0.84 in the case group (P=0.55). Mature
follicles (above 17 mm) were 12.09+0.88 and 11.47+0.79
in the control and case groups, respectively (P=0.60).
Retrieved oocytes were 9.95+0.91 and 10.02+0.88 in
the control and case groups, respectively (P=0.95). The
number of the embryos were 6.85+0.56 and 6.92+0.63 in
the control and case groups, respectively (P=0.93). The
endometrial diameter was 7.71+0.23 mm in the control
and 8.20+0.12 mm in the case group without significant
differences (P=0.07). The rate of successful pregnancies
was 27% in the case and 23% in the control groups
(P=0.21).

Primary infertility was significantly different between
the groups and included 74% of the control group and
91% of the case group (P=0.01). Results indicated that
cycle cancellation was occurred in 19% of patients in
whom average duration of infertility was estimated
8.05+4.61 years and in successful patients, the duration
was 7.42%5.63 years. These results showed there was
no relationship between infertility duration and cycle

cancellation in the cases (P=0.61). Premature luteinizing
hormone surges was not observed in our study. In women
above 30 years old, the cycle cancellation rate was higher
compared to younger women (P=0.035).

Discussion

Our findings demonstrated that the case group had better
results in IVF cases. Results indicated that MPA could
be prescribed as an alternative oral and easy access drug
instead of GnRH antagonist in the patients that underwent
controlled ovarian stimulation in the case of IVE. In the
patients undergoing controlled ovarian stimulation for
IVE medroxyprogesterone could be used successfully as a
treatment protocol. It was not used commonly earlier, but
results demonstrated that in the patients to whom embryo
would be transferred in the same cycle, administration
of GnRH antagonist despite the higher costs and
injectable form had no advantages in comparison to
medroxyprogesterone. Researchers indicated that the use
of MPA was effective in the prevention of premature LH
surge in a woman who went under controlled ovarian
hyperstimulation (COH) (6).

The results of the study indicated there was no
significant difference between amounts of follicles, mature
follicles, oocyte number and viable embryos in 2 groups.
In addition, medroxyprogesterone was a trustworthy
drug and had no negative effect on the pregnancy rate,
growth, development of oocytes and embryos. These
results indicated that medroxyprogesterone was effective
on COH without any complications. These results were in
agreement with previous studies (6,10).

Some studies reported that the increase of progesterone
in the blood can interfere with the development of follicles
and oocytes and reduce fertility potential. The results
demonstrated that MPA at the used dose in our study
had no adverse effect on the development of follicles
and oocytes. It is likely to mention that our knowledge
about effects of progesterone on development of oocytes
and follicles was incomplete and unclear and could have
adverse effects on the development of oocytes and follicles
at a higher dose of medroxyprogesterone in the patients.
This requires further exploration.

The effects of progestin in premature LH suppression
and ovulation was unknown, although it blocked LH
surge (induced by estradiol) through blocking the GnRH
surge induction system. In our study, premature LH
surge was not seen in any patient in both groups, and it
seems both drugs had appropriate effects on premature
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LH surge control. The results were in agreement with
Wang et al results, as they also reported there was not any
premature LH surge (6,10). During the normal follicular
phase, progestin administration reduced plasma levels of
LH in comparison to untreated groups (4). Progesterone
prevented premature LH surge by affecting estradiol
and GnRH cycle. Progesterone prevented activation of
estradiol system induced GnRH surge and blocked the
LH surge induced by estradiol (6). Researchers indicated
that progesterone prevented induced LH surge against E2
in early stages of signal transmission (15,16). Researchers
reported that MPA could block premature LH surge on
day 3, but the administration of MPA later during mid-
follicular phase was not effective (6). Moreover, MPA was
used in the patients with estradiol levels 50-70 pg/mL on
day 3 of the cycle (6).

Our results indicated that the infertility duration
was not in relation with cycle canceling, and there was
no significant difference between the groups in cycle
cancellation, and infertility duration was equal in both
groups. Some previous studies indicated that in the
patients undergoing IVE the infertility duration had a
direct relationship with cycle cancellation rates. Although,
this relation was influenced by some factors, such as the
age of selected person with longer duration of infertility
and this may be a risk factor for a successful cycle. It is
important to be aware of such demographic characteristics
as patient’s body mass index (BMI), because high BMI is
a risk factor for cycle cancellation. Unfortunately, this
information was not available for our study, so it was not
possible to judge about the relation between infertility
duration and cycle cancellation rate.

According to the results, to prevent premature LH surge
in IVF cases, medroxyprogesterone could be used as an
appropriate medication instead of GnRH antagonists,
because it had no complication in comparison to GnRH
antagonists and had the same effects. Results demonstrated
medroxyprogesterone would decrease premature LH
surge and had no adverse effects on pregnancy outcomes
in IVF patients.

One of the disadvantages in progesterone treatment
is the obligation of embryo freezing for transfer to the
uterus, but sometimes due to occupational or familial
reasons, patients request the embryos to be frozen for
transfer in the next cycle. Moreover, in the patients with
inappropriate conditions of the endometrium and oocyst
donation or because of hyper-stimulation in embryo
transfer to the next cycle, progesterone had advantages in
comparison to other methods.
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