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Effect of Recombinant FSH versus Human Menopausal
Gonadotropin on Embryo Profile in Assisted Reproduction Patients

Abstract

Introduction: The impact of different gonadotropins
on the outcome of assisted reproduction has been
widely debated. The differences in oocyte and embryo
quality with the rFSH and hMG may also influence the
clinical outcome.

Aims/ Objectives: To determine the effectiveness
of rFSH and hMG on ovarian stimulation in terms of
embryo profile (total number of oocytes, percentage
of mature oocytes, fertilization rate, number of grade
A embryos).

Methods: A retrospective observational study was
conducted whereby the medical records of all the
patients who underwent ovarian stimulation for
assisted reproduction using rFSH or hMG from
January 2022 to December 2023 were reviewed. All
the required information in terms of dose and duration
of treatment, and embryo profile (total oocytes/ mature
oocytes, fertilization rate, and grade A embryos) were
noted and analyzed.

Results: A total of 561 cases were eligible for
enrollment, of which 329 received rFSH and 232
received hMG. The mean age and body mass index of
the cases in the hMG group were significantly higher.
The total number of oocytes, percentage of mature
oocytes, total number of embryos, and number of
grade A embryos were positively associated in the
rFSH group on multivariate analysis.

Conclusion: As the embryo profile in the women
receiving rFSH was significantly better than those
receiving hMG, FSH alone is perhaps enough for
ovarian stimulation in assisted reproduction cycles.
However, further studies with participants of a
comparable age group and endocrinological profile
in both drug groups are recommended to overcome
the possible effect of age and ovarian reserve as
confounding factors in this study.
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Background and Rationale of Study

World Health Organization defines infertility as a disease
of the male or female reproductive system characterized
by the failure to achieve pregnancy after 12 months or
more of regular unprotected sexual intercourse [1]. Treat-
ment of infertility comprises various strategies including
medical therapy, surgical therapy, and assisted reproduct-
ive technology (ART) [2].

ART is now a leading choice of treatment for infertility and
in vitro fertilization/ intracytoplasmic sperm injection are
well-acknowledged procedures in ART. IVF procedures
consist of various steps of which one of the most important
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steps is controlled ovarian hyperstimulation (COH) where-
by the ovaries are stimulated using gonadotropins, such
as recombinant Follicle Stimulating Hormone (rFSH) or
human Menopausal Gonadotropin (hMG) [2].

The impact of these different gonadotropin preparations
on the treatment outcome in women undergoing COH
for assisted reproductive technologies has been widely
debated [3]. In COH, the role of FSH is vital but the sig-
nificance of luteinizing hormone (LH) supplementation is
controversial [4].

Most of the studies by far have focused on the clinical out-
comes associated with these different types of gonado-
tropins. However, the embryology aspect has been widely
overlooked. It is of utmost need to understand if there are
relevant differences in oocyte and embryo quality param-
eters with the different gonadotrophin preparations used
for COH as these outcomes may influence the clinical out-
come as well [5,6].

With this background, this study aimed to investigate and
compare the embryo profile of patients receiving human
menopausal gonadotropin and recombinant FSH for con-
trolled ovarian hyperstimulation in ART cycles. Secondar-
ily, the duration of treatment with gonadotropin was also
compared and the outcomes of each group were further
compared in younger and advanced reproductive-aged
women.

Materials and Methods

Study Setting

Department of Obstetrics and Gynecology, Institute of Kid-
ney Disease and Research Centre and Institute of Trans-
plantation Sciences, Ahmedabad, Gujarat.

Study Design

A retrospective observational study was conducted to
compare the embryo profile of patients undergoing ovarian
stimulation using recombinant follicle-stimulating hormone
and human menopausal gonadotropin.

Study Population

All the patients who underwent ovarian stimulation for as-
sisted reproduction in the Department of Obstetrics and
Gynecology, IKDRC-ITS from January 2022 to December
2023.

Selection Criteria

Inclusion criteria:

* All patients who received either human menopausal
gonadotropin or recombinant follicle-stimulating hor-
mone for ovarian stimulation from January 2022 to
December 2023.

Exclusion criteria:

The following patients were excluded from the study:

*  Any patient with incomplete or lost medical records.

* Any patient who received both human menopausal
gonadotropin and recombinant FSH for ovarian stimu-
lation.

* Any patient who underwent oocyte cryopreservation
after COH.

Ethical Clearance
The study was conducted after the approval from the insti-
tutional ethical committee.

Sampling Technique
The sample collection was done using the total enumera-
tion technique.

Methodology

The medical records of all the patients who met the in-
clusion criteria were reviewed. All the required information
was filled into a pre-designed proforma and entered into
Microsoft Excel. The data was divided into two groups,
Group A and Group B, to compare the outcomes in both
groups. Group A was the subjects who received recombin-
ant FSH and Group B included those who received human
menopausal gonadotropin for ovarian stimulation in ART.
Ovarian stimulation protocol:

The protocol for ovarian stimulation and dose of gonado-
trophins was decided on a case-to-case basis considering
the patient’s age, body mass index, day 2 FSH, and AFC.
The patients underwent GnRh agonist or GnRh antagon-
ist protocol. The simulation was done either using recom-
binant FSH [Inj.GONAL F, Merck] or hMG [Inj Menotas,
Intas]. Folliculometry was performed with transvaginal
ultrasound. Ovulation was triggered using recombinant
hCG [10,000 IU] when at least three or more pre-ovulatory
follicles attained a size of = 18mm in diameter. Ovum pick-
up was done 36 hours after the trigger followed by IVF or
ICSI of the retrieved oocytes. The culture was checked for
status at the zygote, embryo and blastocyst stages. Fertil-
ization rate was calculated as number of 2PN divided by
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total number of mature oocytes. Embryo grading was done
according to Gardner Grading System.

Outcomes

1. Comparison of embryo profile of patients receiving hu-
man menopausal gonadotropin and recombinant FSH:

» Total number of oocytes retrieved

*  Number/ percentage of mature oocytes

* Fertilization rate

*  Number of embryos

*  Number of Grade A embryos

2. Comparison of total duration of treatment with gonad-
otropin.

3. Single controlled ovulation induction cycle per patient
was taken in to consideration.

Statistical Analysis

The data entered in Microsoft Excel was converted to
SPSS (Statistical Package for Social Sciences) 11.5 for
further statistical analysis. The normality of distribution
was assessed by the Kolmogorov-Smirnov test. Compari-
son of variables in normal distribution was done using in-
dependent t-test whereas that in non-normal distribution
was done using Mann-Whitney test. At 95% confidence
interval, p-value <0.05 was considered statistically signifi-
cant.

Figure: Flowchart of study design
Results

A total of 690 subjects had undergone controlled ovarian
hyperstimulation (COH) during the study period of January
2022 to December 2023.

After excluding 17 subjects with lost/ incomplete medical
records, 94 subjects who received both recombinant FSH
and human menopausal gonadotropin for ovarian stimula-
tion, and 18 subjects who underwent oocyte cryopreserva-

tion for various reasons, 561 subjects were finally enrolled
in the study. Of the total subjects included in the study
58.6% received recombinant follicle-stimulating hormone
(rFSH) while the rest 41.4% received human menopausal

gonadotropin (hMG).

Gonadotropin Number of
Groups P subjects (n= | Percentage %
used
561)
Group A rFSH 329 58.6
Group B hMG 232 14

Table 1: Distribution of subjects by the gonadotropin received

Baseline demographic characteristics of the

subjects
Age
Number of
subjects (n= | Percentage (%)
561)
<25 27 4.8
Age group 25-35 422 75.2
(in years)
236 112 20
Mean age (in years) 31.6 + 4.47 (21 — 45)

Table 2: Distribution of subjects by age group

As depicted in Table 2, most of the subjects were between
25 to 35 years of age. The ages of the subjects ranged
from 21 to 45 years. The mean age of the subjects was
31.6 (x4.47) years.

Body Mass Index

Number of
subjects (n= | Percentage (%)
561)

<18.5 5 0.9

Bodymass | 455 249 270 48.1
index (BMI)

(kg/m2) 25-29.9 220 39.2

230 66 11.8

Table 3: Distribution of subjects by body mass index (BMI)
Nearly half of the subjects included in the study were of
normal body mass index (48.1%). 39.2% of the subjects
were overweight and the remaining 11.8% and 0.9% of
subjects were obese and underweight respectively (table
2).

Duration of Infertility

Figure 1: Distribution of subjects by the duration of infertility
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The majority of the subjects, 72%, had infertility for as long
as 5 — 15 years. The duration of infertility for 23.7% was
less than 5 years whereas that for 4.3% was for more than
15 years (figure 1).

Cause of Infertility

Figure 2: Distribution of subjects by cause of infertility

The most common cause of infertility among the sub-
jects was ovarian factor (34%) which was followed by
unexplained factor and male factor (26.6% and 24.1%
respectively). The remaining 13.8% of subjects had tubal
factor infertility and 1.5% had other factors that caused
infertility.

Comparison of the subjects receiving rFSH
and hMG

Baseline characteristics of subjects receiving rFSH
and hMG for ovarian stimulation

The total number of subjects who underwent ovarian
stimulation during the study period was grouped by the
gonadotropin they received. rFSH was received by 329
subjects while 232 subjects received hMG. Baseline char-
acteristics were compared between the two groups.

rFSH (n=329) | hMG (n=232) P-value
Age (years) 30.39+4.01 33.3714.54 <0.001*
ln%‘;iy(l'(\g‘;‘;z) 25.01+3.47 | 25.9243.50 0.003*
Duration of infer- | g (4 g 7 (5-10) <0.001"*
tility (years)
Cause of infertility
Male factor 82 53
Qe | o | w
Tubal factor 42 36 0.392%
Unexplained 94 55
Others 4 4
Ovarian stimulation protocol used

Short protocol 178 133
Long protocol 86 16 0,001
Antagonist 65 83
protocol
IVF/ICSI**
IVF 202 130
0.355*
ICSI 124 94
Antral Follicle ~
Count(AFC) | 12 (8-16) 8 (6-10) <0.001
*Independent t-test
**Mann-Whitney U test
***No oocytes were retrieved in 3 subjects in the rFSH group
and 8 subjects in the hMG group

Table 4: Comparison of the baseline characteristics of subjects
in the rFSH and hMG group

The mean age of the subjects in the recombinant FSH
group was 30.39+4.01 years and that in the hMG group
was 33.37+4.54 years. The mean age of the subjects re-
ceiving hMG was found to be significantly higher (p-value
<0.001).

The mean body mass index in the recombinant FSH and
hMG group was 25.01+£3.47 and 25.92+3.50 respectively
which was significantly higher in the hMG group (p-value
0.003).

The duration of infertility was also found to be significantly
higher in the hMG receiving group, 6 years in the rFSH
group, and 7 years in the hMG group.

The causes of infertility classified as male factor, ovarian
factor, tubal factor, unexplained factor, and other factors
were comparable between the two groups (Table 4). Simi-
larly, the number of subjects who underwent IVF and ICSI
was also comparable in both groups (Table 4).

However, the ovarian stimulation protocol in both the
groups, short protocol/ long protocol/ antagonist protocol,
was significantly different in both the groups (Table 4).
The antral follicle count, suggestive of ovarian reserve,
was found to be significantly higher in the group receiving
rESH, 12 vs 8 (p-value <0.001).

Endocrinological profile of patients receiving
rFSH and hMG for ovarian stimulation

rFSH hMG P-value
FSH (mIU/mL) | 697 +2.19 | 8.36+3.12 <0.001*
LH (mlU/mL) 7'33 257';’0 i 5'73 (546)29 i <0.001**
55.65 (38 - | 58.45(38.87 "
E2 (pg/mL) 76§ ) 8(2) 0.164
TSH (pIU/mL) 1'9; 84';’5 ) 2'05 (112';‘7 ) 0.146**
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Prolactin (ng/
mL)

13.85 (10.03
-18.59)

13.14 (9.99 -
19.57)

0.881**

*Independent t-test
**Mann-Whitney U test

Table 5: Comparison of endocrinological profile of subjects re-
ceiving rFSH and hMG

Table 5 shows that the mean serum FSH level of the sub-
jects in the hMG (8.36 + 3.12) group was significantly
higher than in the rFSH group (6.97 £ 2.19). However, the
serum LH level of the subjects receiving rFSH [7.33 (5.30
- 9.67)] was significantly higher than those receiving hMG
[6.75 (4.29 - 7.56)].

The serum estradiol level, serum prolactin level, and thy-
roid stimulating hormone levels were comparable between
both groups (Table 5).

rFSH hMG P-value
Total Number
of Oocytes 12(7-18.5) | 6(4-10.75) <0.001*
Retrieved
Number of Ma- *
ture Oocytes 9(5-15) 4(2-8) <0.001
Percentage of | 2 95 4 2038 [ 701122772  0.017*
Mature Oocytes
Fertilization | 75 54 4 2639 | 7154 +30.74 |  0.684*
Rate
Number of *
Embryos 6(3-12) 3(2-6) <0.001
Number of
Grade A Em- 5(2-9) 2(0-5) <0.001*
bryos
*Independent t-test
**Mann-Whitney U test

Table 6: Comparison of Embryo Profile of Subjects in rFSH and
hMG Group

Table 6 depicts the comparison of embryo profiles be-
tween the subjects receiving rFSH and hMG in terms of
total number of oocytes, number of mature oocytes, fer-
tilization rate, number of embryos, and number of grade
A embryos.

The fertilization rate was comparable in both groups
(p-value 0.684).

The number of embryos formed in the rFSH group was 6
(3-12) and that in the hMG group was 3 (2—-6). The num-
ber of embryos formed in those receiving recombinant
FSH was significantly higher (p-value <0.001). Similarly,
the number of grade A embryos formed in the rFSH group
[5 (2-9)] was also significantly more than that in the hMG
group [2 (0-5)].

rFSH hMG P-Value

Duration of
Treatment with | g -7, 4 53 | 848+ 1.83 0.087
Gonadotropins
(days)
Independent t-test

Table 7: Comparison of Duration of Treatment with Gonado-
tropin in Subjects in rFSH and hMG Group

The duration in days was found to be statistically compar-
able in both groups (table 7).

The mean dose of recombinant FSH used was 1731.53 +
344.05 IU and that of human menopausal gonadotropin in
2507.33 £ 533.62 IU.

Young age Advanced reproductive age
(<35 years) (235 years)
rFSH hMG | P-Value | rFSH hMG | P-Value
Age 29.24 | 30.33 36.69 | 37.60
ears +3.14 | £3.09 0.001 +1.63 | £2.27 0.012
y
Body
Mass 2474 | 24.73 26.53 | 27.58
Index (kg/ | £3.52 | +£3.13 0.979 +2.75 | £3.33 0.055
m2)
Dura-
tionof | 6.04+ | 6.47 £ 9.86+ | 10.62
infertility [ 2.98 2.55 0.143 400 | £4.71 0.331
(years)
Serum | 6.86+ | 7.87 % 753+ | 9.04+
FSH level | 2.19 2.52 <0.001 2.13 3.7 0.008
Serum | 7.88+ | 6.27 £ 7.03+ | 6.27
LH level 3.70 4.39 <0.001 2.90 2.60 0.106
Antral (192_ (3 _ (170_ 7
Follicle 16) 12) <0.001 14) (5-8) | <0.001
Count

Table 8: Comparison of the baseline characteristics in young
and advanced reproductive-aged subjects in rFSH and hMG
group

Table 8 depicts the comparison of baseline characteristics
of subjects below 35 years (young) and 35 years or above
(advanced reproductive age) in both the rFSH and hMG
groups.

The body mass index and duration of infertility were
comparable in both young and advanced reproduct-
ive-aged subjects receiving rFSH and hMG (Table 8).
Upon comparing the endocrinological profile, it was seen
that serum FSH was significantly higher in the hMG-re-
ceiving subjects while Serum LH was significantly higher
in the rFSH-receiving subjects of the young age. Serum
estradiol level, TSH level, and prolactin level were compar-
able in both age categories.

Antral follicle count, suggestive of ovarian reserve, was
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significantly higher in the FSH-receiving group in both
young and advanced reproductive age categories (Table
8).

Duration of treatment with gonadotropin was comparable
in both the age categories of both gonadotropin receiving

groups.

Embryo Profile Comparison (rFSH vs hMG)

Outcome rFSH hMG P-value
Number of 6 (3-12) 3 (2-6) <0.001*
embryos
Number of
Grade A em- 5 (2-9) 2 (0-5) <0.001*
bryos
Fertilization | 75 54 4 26.30 | 7154 £30.74 | 0.684*
rate (%)
Values shown as median (IQR) or mean * SD, according to
data distribution.

Table 9: Embryo profile outcomes among women receiving
rFSH versus hMG

Variable | Effect of tFSH 1 » i cted direc. | tatistical
(Dependent compared with . Lo
tion of effect significance
outcome) hMG
Number of Higher in Positive asso- | Significant (P <
embryos rFSH ciation 0.001)
G’:::Lb:re?;_ Higher in Positive asso- | Significant (P <
rFSH ciation 0.001)
bryos
Fertilization Similar be- '\fchJ)| r::saonéir;?- Not significant
rate (%) tween groups tion (P =0.684)
Covariates considered:
Age, BMI, duration of infertility, AFC, serum FSH/LH levels,
oocyte yield, proportion of mature oocytes.

Table 10: Multivariate comparison of embryo-quality outcomes
between rFSH and hMG groups

Table 9 and 10 shows that the embryo profile in terms of
the total number of retrieved oocytes, number of mature
oocytes, total number of embryos formed, and number
of grade A embryos formed were all significantly better in
the rFSH receiving group. However, the fertilization rate
was comparable in both the age categories of rFSH and
hMG-receiving subjects.

Discussion

This study included 329 subjects who received rFSH and
232 subjects who received hMG.
The mean age of the subjects enrolled in this study was

31.6 years. Comparing intervention group-wise, the mean
age was found to be significantly higher in the hMG group.
In contrast to this finding, the study by Supriyadi et al did
not find a significant age difference in the age of the sub-
jects of the two intervention groups [2]. Such difference in
findings could have been due to the retrospective study
design with a total enumeration technique of sample col-
lection.

However, many studies have commented on the adverse
effects of increasing age on the adverse outcomes of
assisted reproduction [2,7]. Therefore, the results of this
study could be influenced by the significant difference in
the age of the subjects in the two intervention groups.
The body mass index (BMI), although it appeared numer-
ically similar, was statistically higher in the hMG group in
this study. The impact of body mass index on the outcomes
of assisted reproduction due to the effect on the quantity
and quality of oocytes and embryos has been discussed
in various articles [8,9]. The number of oocytes yielded,
and available embryos were found to be significantly fewer
in overweight women as compared to those with normal
weight [9].

In this study, the cause of infertility indicating assisted re-
production was comparable in both groups. This finding
was consistent with the findings of another study [2]. The
indication of assisted reproduction does not seem to have
any effect on the IVF outcome.

Similarly, the number of subjects undergoing conventional
IVF and ICSI procedures was comparable in both groups.
It has been discussed by another study that embryo qual-
ity is probably not influenced by the mode of fertilization
(IVF or ICSI), rather it depends on intrinsic factors of the
gametes involved [10].

The ovarian reserve of the subjects was evaluated in terms
of antral follicle count (AFC) and serum follicle stimulating
(FSH) hormone levels. AFC was significantly higher in the
recombinant FSH group. Serum FSH was found to be sig-
nificantly higher in the hMG group.

The influence of antral follicle count on the number of re-
trieved oocytes was discussed by Sun X et al whereby
they concluded that the retrieved oocytes are positively
correlated with serum AMH and AFC [11]. However, al-
though AFC may be a good predictor of ovarian response,
it cannot be used to predict oocyte/embryo quality or IVF
outcome [12].

The association between serum FSH level and the embryo
profile has been widely studied. It has been noted that high
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FSH levels are either detrimental to or have no effect on
the number of oocytes retrieved, fertilization rate, and the
number and quality of embryos produced [13]. Likewise,
another study by Abdalla H et al also concluded that high-
er levels of FSH were significantly associated with a low-
er number of oocytes collected, embryos available, and
transferred embryos [14].

Comparing the embryo profile between the two groups in
this study, it was noted that the total number of oocytes
and the number/percentage of mature oocytes were sig-
nificantly higher in the rFSH group. This could be due
to the better ovarian reserve of the subjects in the rFSH
group. The fertilization rate, however, was comparable in
both groups. As the number of oocytes retrieved was high-
er in the rFSH group, the total number of embryos formed
was also higher for them. Similarly, the number of grade A
embryos formed was also significantly higher in the rFSH
group.

The effect of predictive factors like age, BMI, and ovarian
reserve on the results of this study showing better out-
comes in the subjects of the rFSH-receiving group than
those receiving hMG cannot be denied.

However, even in the study by Supriyadi et al where the
baseline characteristics of the subjects in the two interven-
tion groups, rFSH and hMG, were comparable, the em-
bryo profile seemed to be better in the recombinant FSH
receiving group [2].

The group of subjects receiving rFSH and hMG was fur-
ther divided by age into young and advanced reproductive
age for the comparison of embryo profile. The results were
similar in both the subgroups.

A similar study was conducted by Tabata C et al where the
embryo profile was compared in the young and advanced
reproductive-aged subjects receiving recombinant FSH
and human menopausal gonadotropin for ovarian stimu-
lation. The baseline characteristics like age, BMI, and
endocrine profile were comparable in both groups. Like
the findings of this study, they too found a higher num-
ber of retrieved oocytes in the rFSH group below 35 years
of age. The fertilization rate and number of good-quality
embryos were comparable in both groups [4].

With this discussion, it appears safe to conclude that re-
combinant FSH is sufficient for ovarian stimulation in as-
sisted reproduction in young women with a good ovarian
reserve. The present analysis demonstrates that ovar-
ian stimulation with recombinant FSH results in a mark-
edly superior embryo profile compared with hMG. Even

when accounting for age, ovarian reserve markers, and
baseline differences in response, women receiving rFSH
consistently produced more embryos and a higher num-
ber of top-quality (Grade A) embryos. The absence of a
significant difference in fertilization rates between the two
groups suggests that the advantage of rFSH is primarily
driven by enhanced follicular recruitment and improved
oocyte competence rather than by downstream laboratory
processes. These findings align with the pharmacological
characteristics of rFSH, which provides a more consistent
and potent FSH activity than the mixed gonadotropin com-
position of hMG, leading to a more favorable biological
response. Therefore, rFSH confers a clear advantage in
embryo yield and quality, making it a compelling choice for
ovarian stimulation in IVF cycles.

Limitation

This was a retrospective study that used a total enumer-
ation technique to include all the subjects who received
the gonadotropins, rFSH and hMG, for ovarian stimulation.
The analysis resulted in significantly better prognostic fac-
tors, in terms of age, BMI, endocrine profile, and ovarian
reserve, in the rFSH-receiving group. The outcome, em-
bryo profile, was also found to be better in the rFSH-re-
ceiving group. It cannot be denied that these factors may
directly affect the results of ovarian stimulation in assisted
reproduction and may have been the confounding factors
in this study.

Therefore, it is recommended that future studies be con-
ducted in age and ovarian reserve matched individuals to
avoid such confounding effects on the desired result.

Conclusion

As the embryo profile in the women receiving recombinant
FSH was significantly better than those receiving hMG,
FSH alone is perhaps enough for ovarian stimulation in
assisted reproduction cycles, at least in the young popula-
tion with a good ovarian reserve.

J Gynecol Matern Health 2025; Vol. 3(2)

Page -7



Rohina A

References

1.

World Health Organization: WHO. Infertility. 2024.
Available from: https://www.who.int/news-room/fact-
sheets/detail/infertility (accessed on 20/6/2024)
Supriyadi, Agus, Achmad K. Harzif, and Wael O. Al
Jaidy. “Recombinant FSH versus hMG in Controlled
Ovarian Stimulation for IVF.” (2021).

Andersen, Anders Nyboe, Paul Devroey, and Joan-
Carles Arce. “Clinical outcome following stimulation
with highly purified hMG or recombinant FSH in pa-
tients undergoing IVF: a randomized assessor-blind
controlled trial.” Human reproduction 21, no. 12
(2006): 3217-3227.

Tabata, Chisa, Toshihiro Fujiwara, Miki Sugawa,
Momo Noma, Hiroki Onoue, Maki Kusumi, Noriko
Watanabe, Takako Kurosawa, and Osamu Tsutsumi.
“Comparison of FSH and hMG on ovarian stimulation
outcome with a GnRH antagonist protocol in younger
and advanced reproductive age women.” Reproduc-
tive medicine and biology 14, no. 1 (2015): 5-9.
Ziebe, Sgren, Kersti Lundin, Ronny Janssens, Lis-
beth Helmgaard, and Joan-Carles Arce. “Influence of
ovarian stimulation with HP-hMG or recombinant FSH
on embryo quality parameters in patients undergoing
IVF.” Human Reproduction 22, no. 9 (2007): 2404-
2413.

Ng, Ernest Hung Yu, Estella Yee Lan Lau, William Shu
Biu Yeung, and Pak Chung Ho. “HMG is as good as
recombinant human FSH in terms of oocyte and em-
bryo quality: a prospective randomized trial.” Human
Reproduction 16, no. 2 (2001): 319-325.

7.

10.

11.

Howles, C. M., H. Saunders, V. Alam, P. Engrand, and
FSH Treatment Guidelines Clinical Panel. “Predictive
factors and a corresponding treatment algorithm for
controlled ovarian stimulation in patients treated with
recombinant human follicle stimulating hormone (fol-
litropin alfa) during assisted reproduction technology
(ART) procedures. An analysis of 1378 patients.” Cur-
rent medical research and opinion 22, no. 5 (2006):
907-918.

Supramaniam, Prasanna Raj, Monica Mittal, Enda
McVeigh, and Lee Nai Lim. “The correlation between
raised body mass index and assisted reproductive
treatment outcomes: a systematic review and me-
ta-analysis of the evidence.” Reproductive health 15,
no. 1 (2018): 34.

Ding, Wen, Fu-li Zhang, Xiao-cong Liu, Lin-li Hu,
Shan-jun Dai, Gang Li, Hui-juan Kong, and Yi-hong
Guo. “Impact of female obesity on cumulative live birth
rates in the first complete ovarian stimulation cycle.”
Frontiers in endocrinology 10 (2019): 516.

Yoeli, R., R. Orvieto, J. Ashkenazi, M. Shelef, Z.
Ben-Rafael, and |. Bar-Hava. “Comparison of embryo
quality between intracytoplasmic sperm injection and
in vitro fertilization in sibling oocytes.” Journal of As-
sisted Reproduction and Genetics 25, no. 1 (2008):
23-28.

Sun, Xingyu, Wang Xiong, Liting Liu, Junjun Xiong,
Chenlu Liao, Yunzhu Lan, Feifei Li et al. “Comparison
of the predictive capability of antral follicle count vs.
the anti-Mullerian hormone for ovarian response in in-
fertile women.” Frontiers in Endocrinology 13 (2022):
862733.

J Gynecol Matern Health 2025; Vol. 3(2)

Page - 8


https://www.who.int/news-room/fact-sheets/detail/infertility
https://www.who.int/news-room/fact-sheets/detail/infertility
https://repository.unar.ac.id/jspui/handle/123456789/2781
https://repository.unar.ac.id/jspui/handle/123456789/2781
https://academic.oup.com/humrep/article-abstract/21/12/3217/2939137
https://academic.oup.com/humrep/article-abstract/21/12/3217/2939137
https://academic.oup.com/humrep/article-abstract/21/12/3217/2939137
https://academic.oup.com/humrep/article-abstract/21/12/3217/2939137
https://onlinelibrary.wiley.com/doi/abs/10.1007/s12522-014-0186-0
https://onlinelibrary.wiley.com/doi/abs/10.1007/s12522-014-0186-0
https://onlinelibrary.wiley.com/doi/abs/10.1007/s12522-014-0186-0
https://academic.oup.com/humrep/article-abstract/22/9/2404/610333
https://academic.oup.com/humrep/article-abstract/22/9/2404/610333
https://academic.oup.com/humrep/article-abstract/22/9/2404/610333
https://academic.oup.com/humrep/article-abstract/22/9/2404/610333
https://academic.oup.com/humrep/article-abstract/16/2/319/649644
https://academic.oup.com/humrep/article-abstract/16/2/319/649644
https://academic.oup.com/humrep/article-abstract/16/2/319/649644
http://Predictive factors and a corresponding treatment algorithm for controlled ovarian stimulation in patients treated with recombinant human follicle stimulating hormone (follitropin alfa) during assisted reproduction technology (ART) procedures. An analysis of 1378 patients.
http://Predictive factors and a corresponding treatment algorithm for controlled ovarian stimulation in patients treated with recombinant human follicle stimulating hormone (follitropin alfa) during assisted reproduction technology (ART) procedures. An analysis of 1378 patients.
http://Predictive factors and a corresponding treatment algorithm for controlled ovarian stimulation in patients treated with recombinant human follicle stimulating hormone (follitropin alfa) during assisted reproduction technology (ART) procedures. An analysis of 1378 patients.
http://Predictive factors and a corresponding treatment algorithm for controlled ovarian stimulation in patients treated with recombinant human follicle stimulating hormone (follitropin alfa) during assisted reproduction technology (ART) procedures. An analysis of 1378 patients.
http://Predictive factors and a corresponding treatment algorithm for controlled ovarian stimulation in patients treated with recombinant human follicle stimulating hormone (follitropin alfa) during assisted reproduction technology (ART) procedures. An analysis of 1378 patients.
http://Predictive factors and a corresponding treatment algorithm for controlled ovarian stimulation in patients treated with recombinant human follicle stimulating hormone (follitropin alfa) during assisted reproduction technology (ART) procedures. An analysis of 1378 patients.
https://link.springer.com/article/10.1186/s12978-018-0481-z
https://link.springer.com/article/10.1186/s12978-018-0481-z
https://link.springer.com/article/10.1186/s12978-018-0481-z
https://link.springer.com/article/10.1186/s12978-018-0481-z
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2019.00516/full
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2019.00516/full
https://link.springer.com/article/10.1007/s10815-007-9188-8
https://link.springer.com/article/10.1007/s10815-007-9188-8
https://link.springer.com/article/10.1007/s10815-007-9188-8
https://www.frontiersin.org/articles/10.3389/fendo.2022.862733/full
https://www.frontiersin.org/articles/10.3389/fendo.2022.862733/full
https://www.frontiersin.org/articles/10.3389/fendo.2022.862733/full
https://www.frontiersin.org/articles/10.3389/fendo.2022.862733/full

Rohina A

12.

13.

Melo, Marco Antonio Barreto, Nicolas Garrido, Clau-
dio Alvarez, José Bellver, Marcos Meseguer, Antonio
Pellicer, and José Remohi. “Antral follicle count (AFC)
can be used in the prediction of ovarian response but
cannot predict the oocyte/embryo quality or the in vitro
fertilization outcome in an egg donation program.” Fer-
tility and sterility 91, no. 1 (2009): 148-156.

Clark, Zaramasina L., Mili Thakur, Richard E. Leach,
and James J. Ireland. “FSH dose is negatively cor-
related with number of oocytes retrieved: analysis of
a data set with~ 650,000 ART cycles that previously
identified an inverse relationship between FSH dose
and live birth rate.” Journal of Assisted Reproduction
and Genetics 38, no. 7 (2021): 1787-1797.

14. Abdalla, H., and M. Y. Thum. “An elevated basal FSH

reflects a quantitative rather than qualitative decline of
the ovarian reserve.” Human Reproduction 19, no. 4
(2004): 893-898.

Citation: Rohina Aggarwal, Deepa S, and Kunur S et al. “Effect of Recombinant FSH versus Human Menopausal
Gonadotropin on Embryo Profile in Assisted Reproduction Patients.” J Gynecol Matern Health (2025): 123.

DOI: 10.59462/3068-3696.3.2.123

J Gynecol Matern Health 2025; Vol. 3(2)

Page - 9


https://www.sciencedirect.com/science/article/pii/S0015028207041076
https://www.sciencedirect.com/science/article/pii/S0015028207041076
https://www.sciencedirect.com/science/article/pii/S0015028207041076
https://www.sciencedirect.com/science/article/pii/S0015028207041076
https://link.springer.com/article/10.1007/s10815-021-02179-0
https://link.springer.com/article/10.1007/s10815-021-02179-0
https://link.springer.com/article/10.1007/s10815-021-02179-0
https://link.springer.com/article/10.1007/s10815-021-02179-0
https://link.springer.com/article/10.1007/s10815-021-02179-0
https://academic.oup.com/humrep/article-abstract/19/4/893/2913590
https://academic.oup.com/humrep/article-abstract/19/4/893/2913590
https://academic.oup.com/humrep/article-abstract/19/4/893/2913590
http:

