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Giris: Bu ¢alismanin amaci polikistik over sendromu (PKOS) olmayan obez veya fazla kilolu hastalarda yardimei iireme teknolojisi (YUT) uygulamalarmda
rFSH, rFSH+rLH ve HP-HMG kullaniminin sonuglarini karsilagtirmaktir.

Yontem: Bu retrospektif kohort ¢alismasi, YUT sirasinda GnRH antagonist protokolii ile over stimiilasyonu uygulanan PKOS'suz ancak viicut kitle indeksi
25'in lizerinde olan kadimlarla yiiriitiildii. Bu hastalarin uygun sikluslari kullanilan gonadotropin tipine gore rFSH, rFSH+rLH ve HP-HMG olmak iizere ii¢
gruba ayrildi. YUT sonuglari bu ii¢ grup arasinda kargilastirildi.

Bulgular: Devam eden gebelik orani ve 1. derece embriyo orani tFSH+rLH grubunda (sirastyla %41.2 ve %71.7) tFSH grubuna gore (sirastyla %14.3 ve
%47.2) istatistiksel olarak daha yiiksekti. rFSH alan grup ile HP-HMG alan grup arasinda ve rFSH+rLH alan grup ile HP-HMG alan grup arasinda devam
eden gebelik orani ve grade 1 embriyo orani agisindan istatistiksel fark yoktu. Ayrica HCG giinii endometrial kalinlik rFSH+rLH grubunda HP-HMG grubuna
gore istatistiksel olarak anlamli derecede yiiksekti.

Sonug: PKOS'suz obez veya fazla kilolu hastalarda rtFSH+rLH kombinasyonunun embriyo kalitesi ve devam eden gebelik tizerinde tek basina rFSH'ye gore
iistiin etkisi vardir. Ayrica hCG giiniinde bu hastalarin endometriyumunun rFSH+rLH kullamldiginda HP-HMG kullamildigi duruma gére daha kalin oldugu
gorilmektedir.

Anahtar Kelimeler: obezite, insan menopozal gonadotropin, rekombinant LH, yardimet tireme teknolojisi

ABSTRACT

Objective: The aim of this study is to compare the results of using rFSH, rFSH+rLH and HP-HMG in assisted reproductive technology (ART) applications
in obese or overweight patients without polycystic ovary syndrome (PCOS).

Method: This retrospective cohort study was conducted with women without PCOS but with a body mass index greater than 25 who underwent ovarian
stimulation with the GnRH antagonist protocol during ART. Appropriate cycles of these patients were divided into three groups as rFSH, rFSH+rLH and
HP-HMG according to the type of gonadotropin used. ART outcomes were compared between these three groups.

Results: Ongoing pregnancy rate and grade 1 embryo rate were statistically higher in the rFSH+rLH group (41.2% and 71.7%, respectively) than in the rFSH
group (14.3% and 47.2%, respectively). There was no statistical difference between the group that received rFSH and the group that received HP-HMG, and
between the group that received rFSH+rLH and the group that received HP-HMG in terms of ongoing pregnancy rate and grade 1 embryo ratio. In addition,
the endometrial thickness on the day of HCG was statistically significantly higher in the rFSH+rLH group compared to the HP-HMG group.

Conclusion: The rFSH+rLH combination has a superior effect over rFSH alone on embryo quality and ongoing pregnancy in obese or overweight patients
without PCOS. In addition, it is seen that the endometrium of these patients on the hCG day is thicker when rFSH+rLH is used than when HP-HMG is used.
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INTRODUCTION

Obesity causes many chronic diseases. In addition, it negatively affects
fertility and the results of assisted reproductive technology (ART)
treatments. (ART) (1-3). It was determined that overweight and obese
women (Body Mass Index > 25 kg/m2) had a lower chance of live birth
after ART treatment compared to normal weight women (4). Therefore,
there is a need for protocols that will increase the chance of success in ART
applications in obese and overweight patients.

Polycystic ovary syndrome (PCOS) is characterized by high luteinizing
hormone (LH) levels. The reason for this may be the persistently rapid
gonadotropin-releasing hormone (GnRH) pulse frequency due to
progesterone deficiency that develops in parallel with chronic anovulation.
In these patients, an increase in follicle stimulating hormone (FSH) levels
is not observed as in LH (5). In overweight and obese individuals, a serious
leptin resistance and impairment in leptin activity may occur, resulting in
irregularity and decrease in GnRH secretion and a decrease in LH pulse
amplitude. Central leptin resistance may be a potential mechanism for
decreased LH levels and hypogonadotropic state in obese and overweight
individuals (6,7). Reducing the frequency of GnRH secretion, which may
develop due to leptin resistance in overweight individuals without
polycystic ovary syndrome, may reduce LH secretion. Subclinical
endogenous LH deficiency has been shown in some studies in obese and
overweight patients without PCOS (8-11). Therefore, adding LH-
containing preparations to ovarian stimulation protocols during ART to be
applied in these patients may positively affect the success of the treatment.

For the purpose of LH supplementation during ART, recombinant LH
(rLH, lutropin alfa) can be added to recombinant FSH (rFSH) or a urine
extract human menopausal gonadotropin (HMG, menotropin) preparation
containing both FSH and LH can be used. rLH is structurally and
functionally similar to endogenous human LH. Different HMG preparations
may differ in LH bioactivity due to increased purification and greater LH
loss (12). The ratio of recombinant FSH and recombinant LH in
combination is usually 2:1. Recently, recombinant FSH and recombinant
LH have been combined in a single product (Pergoveris; follitropin
alfa/lutropin alfa 150 1U/75 1U), thus allowing administration of both
gonadotropins in a single injection (13).

The aim of this study was to compare the results of using rFSH,
rFSH+rLH, and HP-HMG for ART in patients with a body mass index
(BMI) over 25 and without PCOS. We aimed to investigate whether
exogenous LH supplementation is beneficial in these patients and if so,
which gonadotropin preparation should be used.

MATERIALS AND METHODS
Study design and participants

This retrospective cohort study was conducted in Kocaeli University
Medical Faculty Assisted Reproductive Techniques Clinic with obese
and overweight non-PCOS patients who underwent intracytoplasmic
sperm injection (ICSI) with controlled ovarian stimulation (COS)
between 2016-2021. The study was approved by Kocaeli University
Ethics Committee (Project number: 2021/295). Informed consent was
obtained from the patients for the use of data, and the study was
conducted in accordance with the Declaration of Helsinki.

Patients who did not become pregnant despite having at least one year
of unprotected sexual intercourse, had a body mass index above 25 and a
baseline FSH level of less than 20 were included in the study. In addition,
patients who underwent COS with rFSH or rFSH+rLH or highly purified
human menotropin (HP-HMG) and underwent fresh embryo transfer were
included in the study. The Rotterdam criteria (2003 revision) were used for
the diagnosis of PCOS (14).

Patients who did not undergo embryo transfer for any reason, were
diagnosed with PCOS, and had endometrioma in ultrasonography (USG)
were excluded from the study.

Outcome measures

The primary outcomes of the study were the ongoing pregnancy rate
(OPR), clinical pregnancy rate (CPR) and chemical pregnancy rate.

Secondary outcomes were the number of good quality embryos, total
gonadotropin dose, some biochemical and ultrasonographic values on the
day of HCG, metaphase 1l (MI1) oocyte percentage, and fertilization rate.

Protocol

A total of 99 patients who underwent COS with the GnRH antagonist
protocol during ART between January 2016 and April 2021 were included
in the study. Appropriate cycles of these patients were divided into three
groups as rFSH (n=35), rFSH+rLH (n=34) and HP-HMG (n=30) according
to the type of gonadotropin used.

Demographic information included age, body mass index (BMI) and
cause of infertility were collected from hospital records and compared
between groups. Baseline assessments of patients at the beginning of the
menstrual cycle (evoked or spontaneous) such as serum FSH, LH, estradiol,
Anti-Miillerian hormone (AMH), and antral follicle count (AFC) were also
obtained from the records and compared between groups.

All patients underwent COS with GnRH antagonist protocol. Daily
gonadotropin injections were started in patients with endometrial thickness
<5 mm and follicle >10 mm according to transvaginal USG performed on
the 3rd day of the menstrual cycle. rFSH (Gonal-F®, Merck Serono,
Aubonne, Switzerland and Puregon®, Organon, The Netherlands), rLH
(Luveris, Serono, Switzerland ) added to rFSH or HP-HMG (Menopur®;
Ferring, Saint-Prex, Switzerland) were used as gonadotropins. Initial and
subsequent gonadotropin doses were determined according to age, BMI,
AMH level, current follicle development, and previous stimulus response.
Follicular development was followed with the transvaginal USG. When the
leading follicle diameter reached 12 mm, 250 pg cetrorelix acetate
(Cetrotide vial 0.25 mg, Baxter Oncology GmbH, Frankfurt, Germany) was
started to be administered daily. When the diameter of at least three follicles
reached 17 mm, 250 pg recombinant hCG (Ovitrelle, Merck-Serono,
Modugno, Italy) was administered and oocyte retrieval was performed 34-
36 hours after recombinant hCG application. Oocytes were fertilized by
ICSI.

Embryos in our study were evaluated according to the scoring system in
the study published by Blank et al. in 2020 (15). These scoring systems by
Blank et al. (15) were created according to Alpha and ESHRE scoring
criteria (16), Gardner’s scoring criteria (17) and local guidelines (18,19)
described in previous studies. In this study, embryos were classified as
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excellent, good, fair, and poor. Embryos of excellent quality were
determined as grade 1, good quality embryos as grade 2, and fair quality
embryos as grade 3. Grade 1 (excellent) Day 3 embryo (68 + 1 hour after
fertilization) was considered an embryo with 8 equally sized mononuclear
blastomeres with <10% fragmentation. Grade 1 (excellent) quality 5th day
embryos were considered as 4/5AA and 4/5AB embryos (The number
represents the cell stage, the letters represent the Inner Cell Mass (ICM)
and Trophetodermin (TE) score, respectively.).

One or two embryos were transferred on the 3rd or 5th day. For luteal
phase support, vaginal tablets containing 200 mg progesterone three times
a day (Progestan, Kogak Farma, Tekirdag, Turkey) or vaginal gels
containing 90 mg progesterone two times a day (Crinone, Fleet
Laboratories Limited, Hertfordshire, England) were started.

Total gonadotropin dose, biochemical and ultrasonographic
measurements taken on the day of HCG of all patients were compared
between groups. The data obtained by examining the embryology records
of the patients were compared between the groups.

Pregnancy results of the patients were obtained from the records and
compared between the groups. A serum beta hCG level above 20 mIU/mL
was considered as a chemical pregnancy. The presence of intrauterine
gestational sac 6 weeks after embryo transfer in transvaginal USG was
evaluated as clinical pregnancy (CPR). The presence of at least one live
fetus at the end of the 12th week following embryo transfer was considered
ongoing pregnancy (OPR).

Statistical analysis

IBM SPSS 20.0 (IBM Corp., Armonk, NY, USA) was used for
statistical analysis. Whether the variables showed normal distribution was
evaluated using the Kolmogorov-Smirnov test or the Shapiro-Wilk test.
Numerical variables with normal distribution were shown as mean +
standard deviation, numerical variables with non-normal distribution were
shown as median (25th - 75th percentile), and categorical variables were
shown as frequency (percentage). Differences between groups were
determined by one-way analysis of variance (ANOVA) for normally
distributed numerical variables, and the Kruskal-Wallis Test for non-
normally distributed numerical variables. Relationships between
categorical variables were evaluated by Chi-square analysis and Fisher's
exact test. To test two-sided hypotheses, P < 0.05 was considered sufficient
for statistical significance.

RESULTS

This study was conducted with 99 patients with a body mass index
above 25 who underwent ICSI with the antagonist protocol. Of these, rFSH
was used as gonadotropin in 35, rFSH+rLH was used as gonadotropin in
34, and HP-HMG was used as gonadotropin in 30 of them. The baseline
demographic, clinical and laboratory characteristics of the patients included
in this study are shown in Table 1 and these characteristics are compared
according to the gonadotropin types used. There was no significant
difference between the groups in terms of these characteristics.

The groups formed according to the type of gonadotropin used were
compared in Table 2 according to the total gonadotropin dose used,
ultrasonographic and laboratory findings on the day of HCG, and
embryological results after oocyte retrieval. Endometrial thickness on HCG
day was statistically significantly higher in the rFSH+rLH group than in the
HP-HMG group.

A total of 149 embryos were transferred to 99 patients, by transferring a
single embryo to some of the patients and two embryos to some. In Table
3, the distribution of embryos transferred to the patients was compared
between the groups and no significant difference was observed (p = 0.60).
In addition, the comparison of the groups in terms of embryo quality is
shown in Table 4. A statistically significant difference was observed
between the groups in terms of embryo quality (p=0.003). Statistically
significant more grade 1 embryos were obtained in the group using
rFSH+rLH compared to the group using only rFSH. There was no
significant difference between the groups receiving rFSH and HP-HMG,
and the groups receiving rFSH+rLH and HP-HMG in terms of grade 1
embryo ratio. However, without statistical significance, the rate of grade 1
embryos in the group receiving HP-HMG was higher than the rate of grade
1 embryos in the group receiving rFSH.

The comparison of the groups in terms of pregnancy rates is shown in
Table 5. Ongoing pregnancy rate was statistically higher in the group
receiving rFSH+rLH than in the group receiving only rFSH. There was no
significant difference between the groups given rFSH and HP-HMG and
the groups given rFSH+rLH and HP-HMG in terms of ongoing pregnancy
rate. However, without statistical significance, a higher ongoing pregnancy
rate was observed in the group receiving HP-HMG than in the group
receiving rFSH. There was no significant difference between the groups in
terms of clinical and chemical pregnancy rates.
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Table 1. Comparison of Baseline Demographic, Clinical and Laboratory Features of the Patients By Group

rFSH FFSH+rLH HP-HMG
PARAMETER (n=35) (n=34) (n=30) P
Age (years) 33(29-38) 36,5(32-38) 37 (30,5-40,25) 0,234*
BMI (kg/m?) 29,5(27,5-33,69) 29,02(26,35-31,62) 29,9(26,68-34,19) 0,514*
Basal FSH, (IU/L) 7,65(6,65-8,49) 8,16(6,63-9,79) 7,65(5,42-10,16) 0,510*
Basal LH, (mIU/mL) 3,95(2,98-5,4) 4,85 (3,26-6,74) 3,49 (2,4-6,16) 0,102*
Basal TSH (mlU/mL) 1.95+0.95 1.97+£0.93 1.84 £0.87 0.837**
Antral follicle count (n) 9,00 (6-12) 6,00 (3-10) 7,00 (3-14) 0,103*
AMH (ng/ml) 2,49 (1,19-3,24) 1,38 (0,77-2,70) 1,76 (0,58-3,24) 0,091*
Cause of infertility
Unexplained 16 (45.7 %) 8 (235 %) 11(36.7 %)
Low ovarian reserve 6 (17.1%) 12 (35.3 %) 10 (33:3%)
Tubal factor 3(8.6%) 1(2.9%) 1(33%) 0.368***
Male factor 8(22.9 %) 7(20.6 %) 5(16.7 %)
Female + Male factor 2(5.7%) 5(17.6 %) 3 (10 %)

Variables are given as median (25 _75 percentile values), mean £SD and n (%).

* Kruskal-Wallis Test.

** ANOVA test.

*** Fisher’s exact test.

Abbreviations: BMI=Body Mass Index, FSH=Follicle Stimulating Hormone, LH=Luteinizing Hormone, TSH=Thyroid Stimulating Hormone,
AMH=Anti-Miillerian hormone

Table 2.Comparison of the Groups in Terms of Total Gonadotropin Used, Ultrasonographic and Laboratory Findings on the Day of HCG,
Embryological Results After Oocyte Retrieval

rFSH rFSH+rLH _
PARAMETER (n=35) (n=34) HP-HMG (n=30) P

Total gonadotropin dose used (1U) 2400 (1950-2775) 2700 (2509,75-3318,75) 3000(2306,25-3606,25) 0.073*

E2 value on HCG day (pg / ml) 1011 (714-1451) 776 (580,75-1263,25) 902 (542,75-1808,75) 0.32*

Progesterone value on HCG day (pg / ml) 0,87 (0,63-1,07) 0,71 (0,45-0,96) 0,69 (0,44-1,08) 0.159"

Endometrial thickness on HCG day (mm) 11,20(£2,18)® 11,77(x2,63) 10,20(x2,30)° 0.033™

> 12 mm follicle on HCG day (n) 8 (5-9) 6 (4-7) 5 (2,75-9,25) 0.172"

> 17 mm follicle on HCG day (n) 2 (2-3) 2,5 (2-3,25) 3,5 (2,75-8) 0.071"

Number of oocytes retrieved (n) 7(5-9) 5,5 (4-7,5) 5,5 (2-10) 0.115"

M2 oocyte count (n) 5(3-7) 4 (3-7) 4 (2-8) 0.497*

M2 oocyte (%) 78 (58,5-91,5) 81,5(68-100) 85,5(62-100) 0.362"
EmbryODt;;”;fer day 27 (77.1 %) 28 (82.4 %) 26 (86.7 %) -

Day 5 8 (6.4 %) 6 (17.6 %) 4 (13.3 %) :
Fertilization rate (%) 75 (52-91,5) 66(55-100) 77,5(50-100) 0.958"

" ANOVA test.

*** Chi-square test
Bold/italics value signifies statistical significance (p<0.05)

Variables are given as median (25-75 percentile values), mean £SD or n (%).
" Kruskal-Wallis Test

The same superscript letters denote catagories that are not significantly different from each other by the 0.05 level
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Table 3.Distribution of the Number of Embryos Transferred to
Patients By Groups

rFSH+

rFSH HP-HMG | TOTAL P
rLH
0, 0, 0,
wansfer | (48:6%) | (44.1%) | (56.7%)
*
eDrr(:g:)J?) 18 19 13 60 0.60
0, 0, 0,
wansfer | (G14%) | (85.9%) | (43.3%)
Total
transferred 53 53 43 149
embryo
Variables are given as n (%).
* Chi-square test.
Table 4.Comparison of Groups in Terms of Embryo Quality
rFSH HP-
rFSH rLH HMG TOTAL P
29
25 38 0
Gradel @7.2%) | (TL7%)° (67.Ahl %) 92
28 12 11 .
Crade2 | (oo g06)s | (22.6%) | (25.6%)0 | °F | 2004
0 0/4) @ 0/4) @
Grade3 (0.0%) 3(5.7%) 3(7%) 6
Total 53 53 43

Variables are given as n (%).
* Fisher’s exact test.
Bold/italics value signifies statistical significance (p<0.05).

The same superscript letters denote catagories that are not significantly

different from each other by the 0.05 level.

Table 5. Comparison of Groups in Terms of Pregnancy Rates

Achieved
rFSH rFSH+rLH | HP-HMG
(n=35) (n=34) (n=30) P
Chemical
pregnancy | 12 (34.3%) | 15 (44.1%) 16 (53.3%) 0.302*
n(%)
Clinical
pregnancy | 9(25.7%) | 15 (44.1%) 12 (40%) 0.250*
n(%)
Ongoing
pregnancy | 5 (14.3%)* | 14 (41.2%)° | 10 (33.3%)® | 0.042*
n(%)

Variables are given as n (%).
* Chi-square test

Bold/italics value signifies statistical significance (p<0.05).

The same superscript letters denote catagories that are not significantly
different from each other by the 0.05 level.

DISCUSSION

FSH and LH play complementary roles with each other in follicular
growth and ovulation events in reproductive medicine (20). Tesarik and
Mendoza showed that the inclusion of exogenous LH in ovarian stimulation
can lead to increased numbers of mature oocytes and good quality zygotes
and embryos compared to stimulation with FSH alone. In addition, they
showed that the addition of exogenous LH increased implantation rates in
donor groups with pre-stimulation serum LH <1 [U/I (21). In the study of
Balash et al., the importance of adding exogenous LH in ovarian stimulation
in patients with hypogonadotropic hypogonadism was expressed (22).
Today, exogenous LH is given in two forms in the ovarian stimulus. One is
recombinant luteinizing hormone (rLH), which is structurally and
functionally similar to endogenous human LH, added to rFSH at ovarian
stimulus, and the other is human menopausal gonadotropin (HMG,
menotropin), a urine extract containing both FSH and LH (12). There have
been some studies evaluating the effect of these two preparations on
treatment in ART cycles (20,23,24,25,26,27). In these studies, there was no
consensus on the superiority of any of the preparations over the other. The
effects of two available LH preparations (human menopausal gonadotropin
[HMG] and recombinant FSH + recombinant LH) on ovarian stimulation
and IVF cycle outcomes were compared in Orvieto's literature review with
all relevant articles reporting IVF and intracytoplasmic injection results
after ovarian stimulation. There was no statistically significant difference
in ovarian stimulation variables and clinical pregnancy and live birth rates
between the two groups. In addition, a combined analysis of all available
prospective and retrospective studies has not been conclusive in favor of
either source of LH bioactivity (13). In addition, in 2 different studies
comparing the groups induced by FSH alone, rFSH+rLH, and HMG+rFSH
during ART, no significant differences were found in terms of clinical and
ongoing pregnancy rates. In other words, induction using different
exogenous LH preparations in these studies did not have a significant
advantage over each other and induction with FSH alone. Only, it was
observed that the total gonadotropin dose used in the study of Tayyar et al.
was lower in the rLH+rFSH combination than in the HMG+rFSH
combination (12,28). Different HMG preparations are available due to
differences in purification (12). We used highly purified menotropin (HP-
HMG) in our study.

Although there are various studies in the literature evaluating the
superiority of preparations containing exogenous LH over each other or
rFSH alone during ovulation induction, there are few studies targeting a
specific group that may have endogenous LH deficiency. In our study, we
aimed to evaluate the benefit of adding exogenous LH in different
preparations during ovulation induction in this patient group, considering
that endogenous LH deficiency may develop due to leptin resistance in
overweight and obese patients without polycystic ovary syndrome.
Although a few recent studies (8,10,11) have shown that endogenous LH
deficiency in obese and overweight individuals without PCOS or that
ovulation induction with exogenous LH may be beneficial in these
individuals, adequate studies have not been conducted on this subject. In
addition, it has not been disclosed which pharmacological exogenous LH
preparation would be more beneficial to use for ovulation induction in these
individuals. In our study, the effects of rFSH, rFSH+rLH and HP-HMG
preparations on ART outcomes were compared in obese and overweight
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patient groups without polycystic ovary syndrome.

In a study published in 2015 by Vural et al., which excluded patients
with polycystic ovary syndrome, it was shown that baseline LH levels were
significantly lower in obese patients than in normal-weight patients (8).
Similarly, in the medical specialty thesis published in 2019 by the first
author of this study, which was performed by excluding individuals with
polycystic ovary syndrome (10), and in another article (11) published in
2020 containing the findings of this thesis; LH levels of obese and
overweight patients were lower than normal weight patients. In addition,
in this studies, it was observed that adding rLH to rFSH during ART in
obese and overweight patients had a positive effect on ongoing pregnancy
rates and embryo quality. However, the effect of adding rLH was not
observed in normal weight patients (10,11). In our current study, the HP-
HMG preparation containing FSH and LH together was also evaluated;
rFSH, rFSH+rLH combination and HP-HMG preparations were compared
with each other during ART in patients without PCOS and with a body
mass index above 25. A significant increase was observed in grade 1
embryo quality and ongoing pregnancy rates in induction with rESH+rLH
combination compared to induction with rFSH alone. Although a higher
grade 1 embryo quality rate and a higher ongoing pregnancy rate were
detected in the group induced with HP-HMG than the group induced with
rFSH, this increase was not found to be statistically significant. In addition,
in our current study, no significant difference was observed between the
groups induced by the combination of HP-HMG and rFSH+rLH in terms
of these variables. In other words, the superiority of HP-HMG induction
over either rFSH or rFSH+rLH options in ART applications in patients
with non-polycystic BMI>25 has not been definitively proven in terms of
embryo quality or ongoing pregnancy variables. Therefore, the definitive
statistically significant conclusion we have drawn from our study is that
rFSH+rLH has a superior effect on embryo quality and ongoing pregnancy
in this patient group compared to rFSH alone.

In the study conducted by Revelli et al., published in 2015, including
848 IVF patients, rFSH + rLH (2:1 ratio) and groups receiving HMG were
compared. Higher pregnancy rates were found in those who received
rFSH+rLH, based on individuals with more than 8 oocytes retrieved (27).
Of the 848 patients included in this study, only 3 had anovulation, so the
rate of PCOS was quite low. In addition, the mean BMI of the groups
included in the study was between 22 and 23 (equivalent to normal weight,
close to overweight). Therefore, the sample group of this study is close to
the sample group of our study. Although rFSH+rLH was not superior to
HMG in our study, it was determined that rFSH+rL.H was superior to rFSH
in this patient sample in terms of embryo quality and ongoing pregnancy
rate, but no superiority of HMG over rFSH in these respects was
determined.

In most of the studies in the literature comparing rFSH+rLH and HMG
preparations, no significant difference was observed in terms of
endometrial thickness. (20,26,27) In our study, endometrial thickness on
the day of HCG was statistically significantly higher in the rFSH+rLH
group compared to the rHMG group. The difference of our study from
other studies is that it was studied with a special group consisting of
overweight or obese patients who were not diagnosed with PCOS. The
effect of these preparations on endometrial thickness should be evaluated

with further studies in this patient group. Because changes in endometrial
thickness may affect the success of ART (29).

Our study is one of the few studies in the literature comparing two
gonadotropins containing exogenous LH and rFSH containing only FSH in
the same study. The strength of our study is that it is one of the first studies
in the literature to carry out this study in a specific group thought to have
endogenous LH deficiency. The limitations of our study are the
retrospective nature of our study, the small sample size, and the lack of data
on live births and patients who did not undergo embryo transfer.

In conclusion, rFSH+rLH has a superior effect on embryo quality and
ongoing pregnancy than rFSH alone in obese or overweight patients without
PCOS. In addition, it is seen that the endometrium of these patients on the
hCG day is thicker when rFSH+rLH is used than when HP-HMG is used.
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