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Abstract

OBJECTIVES: To find out the occurrence of ovarian hyperstimulation in patients who were hyper responders in vitro
fertilization cycles. The secondary outcome was to assess the number of metaphase II oocytes and fertilization rate, cleavage
rate, and pregnancy outcome when GnRHa is used for final maturation and triggering ovulation.

STUDY DESIGN, SIZE, and DURATION: This is a retrospective descriptive analysis of cases managed at a single center
from June 2017 till May 2018.

PATIENTS & METHODS: Twenty patients were identified as hyper responders based on the baseline, ovarian reserve
characteristics, that is antral follicle count, (AFC) > 25, AMH > 4ng/ml and on the day of trigger, follicles >-25 on a number of
> 11mm were administered GnRHa trigger and 1500IU hCG on oocyte retrieval day while luteal phase was supported with
daily vaginal progesterone and twice daily estradiol valerate. Sixteen patients underwent fresh transfer while four patients
had their embryos frozen.

MAIN RESULTS: Twenty patients were identified as high risk and their baseline charmeansristics were, a mean age of 31.7 +
4.50, mean antral follicle count of 25.7 + 5.01, Anti Mullerian hormone level mean of 4.64 = 2.52 and PCOS present in 35%
cases. Peak estradiol level means 13455-+ 6632pmol/1 and mean follicles count of 25.45 + 8.78 confirmed a high response. The
oocyte yield was 11.45+ Metaphase oocyte retrieved was 85.5% and the cleavage rate of 93%. No case of early-onset OHSS was
identified. Only one patient developed moderate OHSS. The pregnancy rate was 31.25%. The miscarriage rate was 6.3% and
ongoing pregnancy was 25%.

CONCLUSION: This small retrospective descriptive analysis supports the view of current literature that GnRH trigger not
only prevents early onset OHSS but also achieves an increase of M11 oocytes. In addition, pregnancy outcome is not
statistically different to those cycles where hCG is used as a trigger.
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Introduction

Ovarian hyperstimulation syndrome (OHSS) is the
most serious consequence after ovulation induction by
gonadotrophins in assisted reproductive technology
(ART). Multiple follicles start growing in response to
ovarian stimulation, and granulosa cells from these
follicles secrete estrogen. In response to rising estrogen
levels, a positive feedback effect on the pituitary
results in a high Luteinizing Hormone (LH) level. To
complete the cycle of ovarian stimulation and get the
optimum number of oocytes for in vitro fertilization,
the LH level should be suppressed to avoid premature
ovulation. For that purpose, a gonadotrophin-
releasing hormone antagonist (cetrotide) is given
during the ovarian stimulation cycle. When follicles
have achieved the desired size, that is = 17mm, for
further maturation and induction of ovulation,
conventionally humane chronic gonadotrophin (hCG)
10,000iu is given as a trigger. It acts as a surrogate for
the luteinizing hormone (LH).® Thirty-five hours after
hCG administration, transvaginal ovum pickup is
carried out, But hCG has a prolonged half-life of >24
hours and this sustained LH receptor activity, results
in multiple corpora Lutea development. As a result,
the steroids such as (estrogen & progesterone) from
these corpora will lead to the development of ovarian
hyperstimulation syndrome (OHSS), especially in
those patients who are at risk. @

Risk factors for developing OHSS are present in those
patients, who are young, < 20 years of age, whose BMI
is < 16kg/m2, and who are diagnosed as suffering
from polycystic ovarian syndrome as defined by
Rotterdam Criteria 2003.

The risk of OHSS also increases in those patients in
whom after ovarian stimulation in the IVF cycle with
gonadotrophins, a large number of follicles >25 and >
11 mm develop. It is more common when higher doses
of gonadotrophins are given for ovarian stimulation
and in those patients whose estrogen level after
stimulation reaches > 10,000pmol /L.

To overcome this increased risk of OHSS with the use
of hCG for induction of ovulation, an alternative to
hCG, gonadotrophin-releasing hormone analog
(GnRHa) was first time introduced in 1990 and it has
emerged as a novel alternative. )

GnRHa has a short half-life of only 60 minutes; it leads
to the acute release of FSH and LH from the pituitary
which results in final oocyte nuclear maturation. ®

As GnRHa has a short half-life and there is the absence
of continuous support of corpus luteum by low LH
from the pituitary. Luteal phase rescue is achieved by
delivering 1500 iu at oocyte retrieval. This protocol
was suggested by various authors to improve the
pregnancy rate. (-6

Materials and Methods

This is a single-center retrospective descriptive
analysis of patients who were considered hyper-
responders, and the primary aim was to illustrate the
outcome of those patients where oocyte maturation
was carried out by GnRHa in GnRH antagonist
ovarian stimulation cycles. These patients were treated
and managed by primary authors at Australian
Concept Infertility and Medical Centre Lahore from
June 2017 till May 2018.

PATIENTS:

Twenty consecutive patients were identified as high
risk, dependent on their demographic features,
ovarian reserve parameters, and response to ovarian
stimulation. Inclusion criteria were PCOS status,
Antral follicle count (AFC) >15 in number and those in
whom controlled ovarian stimulation (COH) resulted
in >25 follicles of > 11 mm diameter on the day of
trigger for final oocyte maturation. Patients between
ages of 20-40 years with and BMI range of 18-30 kg/m?
were selected. These were all ICSI cycles where the
antagonist was used as a co-treatment of ovarian
stimulation. Exclusion criteria were those patients who
had undergone GnRH agonist as a pituitary
suppressant, (long protocol) or used alternative
methods for prevention of OHSS, such as coasting.
HORMONAL TREATMENT:

Controlled ovarian hyperstimulation started from
cycle day 2 or 3. The dose of gonadotrophins was
adjusted according to age, BMI, Antral Follicle Count
(AFC), and Antmullerian Hormone (AMH) Ilevel.
Antagonist (Cetrorelix) was started when the largest
follicle size reached 13-14 mm combined with ovarian
stimulation.

Final oocyte maturation was achieved by
administration of 0.2mg of Triptorelin (Decapeptyl;
Ferring Pharmaceuticals) as soon as > 3 follicles of >
17mm were observed on transvaginal ultrasound.
Approximately 34-36 hours after the GnRH analog
trigger, the oocytes were retrieved. This was followed
by the administration of 1500 IU hCG (pregnyl:
Organon), within an hour. Further luteal support was
provided by Intravaginal micronized progesterone
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400mg twice a day and estradiol valerate 2mg
(progynova;Bayer) orally twice daily®. These
medications were continued till menstruation or 7-8
weeks of gestation (according to NICE guidelines
2013) ®.

OUTCOMES AND STATISTICAL ANALYSIS:

The main outcome measure was the incidence of early
and late-onset Ovarian Hyperstimulation Parameters
used as defined by Golan et al 1989 ) were used to
assess the presence of OHSS once at 3 days after egg
retrieval and again at 14 days post embryo transfer.
The secondary aim was to see the effect of GnRH
analog on oocyte yield, maturity of oocyte,
fertilization, and cleavage rate, as well as on clinical
pregnancy rate. Pregnancy was considered positive
when serum 3 hCG was more than 5 IU on 19 post-
oocyte retrieval days and clinical pregnancy as the
presence of fetal pole and cardiac activity on
ultrasound. When at 8 weeks of gestation no viable
fetus was seen on USG it was considered as a
miscarriage.

SPSS-20 was employed for statistical analysis and
values were presented as mean and + SD (Standard
Deviation).

ETHICAL APPROVAL:

Full ethics committee approval was not required
because of the retrospective nature of the study.

Results

The study population included 20 consecutive women
who had received analog trigger and 1500 IU of hCG
as luteal phase rescue. Among them, 16 patients had
embryo transfer in a fresh cycle, while 4 had their
embryos cryopreserved as a number of follicles >
11mm on the day of the trigger were more than 25 in
number. These four patients are not included in the
final analysis of pregnancy outcomes. Out of 16
patients, 5(31.25%) patients were pregnant. There was
one pregnancy loss and ongoing pregnancies were
4(25%).

OHSS:

In this analysis, none of the patients had symptoms of
early-onset OHSS. One patient complained of mild
nausea. She was managed conservatively, on an
outdoor basis by monitoring her daily for worsening
of symptoms and signs. She remained stable without
progression of symptoms beyond two days. One
patient developed moderate late-onset OHSS. This
patient was younger 28 years old, diagnosed as PCOS,
and was a hyper responder. Her follicular count was

22 on the day of the trigger and E2 was 28, 300pmol/1.
5 Blastocysts developed and 2 were transferred in the
same cycle. The patient got pregnant. She developed
nausea, vomiting lower abdomen discomfort, and
ultrasound evidence of ascites at 6 weeks of
pregnancy.

She was managed on an outdoor basis with
intravenous hydration and advised to increase her oral
intake of proteins in the form of egg whites. She was
monitored daily for changes in weight and an increase
in abdominal girth and inquired about urine output.
Her hematocrit, WBC count, and serum creatinine
remained within normal limits.

Table I shows the baseline characteristics of patients
who received agonist triggers. The mean * SD female
age was 31.75 +4.50 years. The mean AFC was 25.7
£5.01 and the mean AMH level was 4.64-+2.52 ng/ml.
The most common indication of treatment was PCOS
which was present in 7 (35%) of participants. Clearly,
the women treated with agonist trigger and hCG
rescue were at high risk for OHSS.

Table II summarizes the stimulation days, the total
amount of exogenous FSH required, fertilization and
cleavage rate, and the number of embryos transferred.
The mean days of stimulation were 8.6 £0.88 days. The
total FSH administered was 1998.5 +2704IU, the mean
number of follicles developed was 25.45 £8.78, and
estradiol on the day of ovulation induction was 13455-
+66 pmol/l. The mean oocyte yield was 11.45 +4.2. The
mean metaphase II (MII) oocytes obtained were 85.5%
and the fertilization rate was 73.33%. Whereas the
cleavage rate was 93%, and while the mean number of
embryo transfers was 2.1 (2-3). Four (21%) of
participants had their embryos cryopreserved.

Table III depicts the pregnancy outcome of these
patients. Out of 20 patients included in the study, 6
patients underwent fresh transfer of a mean of 2.1
embryos on day 3 while 5 patients (31.25%) had
positive pregnancy tests. One patient (6.3%)
miscarried at 6 weeks of pregnancy. The ongoing
clinical pregnancy rate was (25%).
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Table-1 Demographic Data of Women Receiving
GnRH trigger for oocyte maturation.

Table-3 Pregnancy Outcome

Positive hCG test/Cycle n | 5/16 (31.25)
(%)

Early pregnancy loss n | 1/16 (6.3)
(%)

Clinical ongoing | 4/16 (25)
pregnancy n (%)

Age (Years) 31.75+ 4.50
Body mass Index (Kg/m?) | 26.50 + 4.12
Baseline FSH  Level | 5.76 £1.76
(1U/L)

AMH Level (ng/ml) 4.64 + 252
AFC (n) 25.7 +5.01
P. Infertility n (%) 11 (55)

Sec. Infertility n (%) 9 (45)
Infertility Causes

Idiopathic n (%) 2 (10)

Tubal n (%) 3(15)

Male n (%) 6 (30)
PCOS n (%) 7 (35)
PCOM n (%) 2 (10

All continuous variables are expressed as mean + SD

Table-2 IVF Cycle characteristics

Stimulation (Days) 8.6 £0.88

Total FSH (V) 1998.55 + 705
Number of follicles on the day | 25.45 + 8078
of trigger

Serum  Estradiol Day of | 13455.00 + 6632.09
ovulation Induction Pmol/Il

Number of oocytes retrieved n | 11.45+4.2
Number of MIl  oocytes | 9.35+ 3.8
retrieved, mean = SD 195/229 (85.15)
n (%)

Fertilization rate, n (%) 143/195 (73.33)
Cleavage rate, n (%) 133/143 (93)
Number of Embryones | 2.1 (2-3)
transferred n (range)

Number of cycles with all | 4/16 (21)

embryos cryopreserved n (%0)

All continuous variables are expressed as mean * SD

Discussion

In this retrospective descriptive analysis of patients
who were considered to be hyper responders and
were administered GnRH agonist for final oocyte
maturation with 1500IU of hCG as luteal phase rescue
on the day of oocyte retrieval were studied, to find out
the incidence of OHSS. There was no case of early
onset OHSS. Only one patient developed late-onset
moderate OHSS. This patient had embryo transfer in a
fresh cycle and got pregnant, but later on missed
miscarriage.

The reported incidence of OHSS in these high-risk
groups is 32%. (1)

Another study by Radiesic and Tremelien reported
their experience of 71 women who received GnRH
trigger + hCG support protocol. All women
underwent fresh embryo transfer and there was not a
single case of early OHSS. ©)

Our study corroborates these large studies. Current
literature concludes that GnRH agonist trigger not
only prevents severe early onset OHSS but also
reduces the occurrence of late-onset cases.

In our analysis, the number of oocytes retrieved was
11.45+4.2, and out of these MII oocytes retrieved were
(85.15%). This may be another possible benefit of the
use of GnRHa for final oocyte maturation in terms of
induction of a surge of FSH as well as a surge of LH
and possible retrieval of more (MII) oocytes as
reported in previous studies. (11-12)

The Fertilization rate (73.33%) and cleavage rate 93%
were comparable to cycles using conventional
10,000IU of hCG as a final trigger. (13

Another study observed a rapid cleavage rate in those
cycles employing GnRH antagonist + GnRH agonist.
(14)

Previous studies have reported lower pregnancy rates
and higher pregnancy loss rates of 80% in GnRHa
group, when it was used as a trigger for final oocyte
maturation in normal responder patients, despite
intensive luteal support. (12 15 16)) (Kolibianakis et al.,
2005, ¥ Itrkovitz-Eldor et al.,2000) @5 The lower
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pregnancy rates after GnRH trigger have been
attributed to a defective luteal phase and decreased
endometrial receptivity.

In view of the low luteal phase serum LH levels and
the absence of continuous hCG stimulation of the
corpus luteum after the GnRHa trigger, multiple
strategies have been proposed to optimize the luteal
phase function and improve the pregnancy rate. (1)
Therefore, it has been suggested to deliver a 1500 IU
hCG at induction combined with GnRh agonist. ¢>7)
This low dose does not lead to the induction of OHSS.
The reproductive outcomes are clinical pregnancy rate
of 33% and 37% between GnRHa and hCG triggers
respectively were not different statistically although
the difference was in favour of 10,000 IU of hCG,
future studies with minor modification in a dose of
hCG as luteal rescue might help to overcome this
result.

In our study pregnancy rate was (31.25%) and clinical
pregnancy rate was a low 25%, while miscarriage 1/10
(6.3%). Although it is a small retrospective analysis of
cases, our results as regards pregnancy rates are
comparable to a study @ but clinical pregnancy rates
are low.

To improve our results, we are performing a larger
study in our two ACIMC centres in hyper responders
with further addition of small doses of hCG as a luteal
rescue for a reduction in late-onset OHSS as well as to
improve the clinical pregnancy rates.

Taken together, a small bolus of 1500IU hCG
administered at the time of oocyte retrieval seems to
secure the luteal function and achieves statistically
comparable pregnancy outcome without increasing
early onset OHSS rate when GnRHa is used to induce
final oocyte maturation .

In our study, 4 patients had their embryos frozen and
did not undergo fresh transfer, as the number of
follicles developed on the day of the trigger was
between 33 and 45. This is another way to overcome
the problem of adequate luteal phase support, early
pregnancy loss, and risk of OHSS.(18) In this large RCT
the authors recommended fresh transfer when up to
25 follicles are obtained, there was no case of OHSS
seen in cycles where GnRHa trigger and 1500IU hCG
as luteal phase support compared to (3.4%) cases of
hCG trigger. When follicles retrieved are above 25
freezes all policy should be adopted to avoid any risk
of OHSS. In such patients no luteal rescue in the form
of hCG should be given. 19

Conclusion

In conclusion, this retrospective small study supports
the previous larger RCT that in hyper responders the
final oocyte maturation by GnRHa trigger and luteal
phase rescue by 1500IU of hCG not only prevents
early onset OHSS as well as achieving an increase in
M11 oocytes and secures clinical pregnancy outcome.
In the future, larger studies are needed to find out the
minimum effective dose of hCG as luteal phase rescue
after GnRHa trigger cycles to achieve high pregnancy
and delivery rates without developing OHSS.
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