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The main objective of the this study is to compare the effectiveness of ovarian stimulation with recombinant
gonadotrophins (FSHr)  versus urinary gonadotrophins (hMG) within the number of oocytes obtained and
the number of embryos in the two patient groups, according to age groups and associated pathologies.  The
study design was retrospective, monocentric. All patients (71) who have addressed the In Vitro Fertilization
Clinic of the Prof. Dr. Panait Sirbu Clinical Obstetrics and Gynecology Hospital during 01.01.2010 and
31.12.2010 were included in this research. The total number of oocytes (8.5±3.9 vs 5.7±3.9, p=0.045), the
number of fertilized oocytes (7.5±3.6 versus 3.6±2.8 p=0.004) and the number of embryos (6.6±3.5
versus 3.7±2.6, p=0.013) were higher in women under 35 years of age treated with recombinant FSHr
compared to women treated with urinary gonadotrophins hMG. Ovarian stimulation with recombinant
gonadotrophins provides a greater number of oocytes and a greater number of embryos in all patients,
regardless of age and associated pathology. There are many variables that can influence the success rate,
but the first variable that can be controlled is the choice of FSHr in daily clinical practice.
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Assisted Human Reproduction (ART) is a science that
many practitioners compare with an art because the choice
of stimulation protocols and drugs according to the
particularity of each infertility case requires experience and
a clinical sense, which are not found in standardized
protocols. The therapeutic approach varies between clinics,
and the choice of ovarian stimulation drugs often depends
on the clinician’s experience with a particular product, as
well as the results previously obtained in similar cases.
However, ovarian stimulation in IVF is extensively studied
and improved, with the goal of obtaining standardized
protocols to ease the work of clinicians and maximize the
response to treatment in each population of patients.

Stimulation protocols differ through the initiation of
stimulation and the drugs used for inhibition and
stimulation. The main parameter that influences the
clinician in choosing the ovarian stimulation protocol is
patient’s age. Age and ovarian reserve (assessed by AMH -
serum anti-Mullerian hormone or AFC - antral follicle count)
cannot be changed [1-3] and are the only ones that provide
an idea of the number of oocytes that could be harvested
even before ovarian stimulation beginning. Starting from
these two constants (age and ovarian reserve) that cannot
be changed, each clinician chooses a stimulation protocol
in favor of another, as well as the optimal dose of
gonadotrophins for each patient [4-7].

Gonadotrophins have been used to treat infertility since
the 1930’s. The first preparations had animal origin, being
followed by the appearance of human origin drugs
(extracted from pituitary glands of human corpses). An
important step forward was obtaining human menopausal
gonadotrophins from the urine of postmenopausal women.
Subsequently, highly purified urinary gonadotrophins
produced by DNA technology appeared. Recombinant
gonadotrophins are obtained by DNA technology using

culture on hamster ovarian tissue and are characterized
by a high specificity and purity close to 100% [8,9].

Ovarian stimulation protocols and available medication
ART specialists may choose to use a gonadotropin-

releasing hormone (GnRH) agonist or a GnRH antagonist
in order to suppress the LH (luteinizing hormone) peak.
The treatment regimen may be started midway through
the luteal phase, approximately one week after ovulation
by administering a GnRH agonist, while gonadotrophin
stimulation may be started after confirmation of pituitary
down-regulation occurrence (long protocol) [10,11]. In
case of short protocol, ovarian stimulation with
gonadotrophins starts from day 2-3 of the menstrual cycle,
and an agonist or GnRH antagonist can alternatively be
used to prevent LH peak [12]. Substances used for
stimulation are urinary or recombinant FSH, urinary or
recombinant FSH and LH.

Until the appearance of GnRH antagonists, the long
protocol was the most frequently used. Subsequently,
because of the longer treatment duration, the higher doses
of gonadotrophins required and the risk of hyperstimulation,
the long protocol fell to second place in favor of the short
GnRH antagonist protocol. Antagonist stimulation remains
the first option for poor responders, primarily to avoid the
suppressive effects that agonists have on follicular response
and secondly to prevent premature LH peak, often seen in
GnRH agonist alone stimulation [13].

Urinary hMG (human menopausal gonadotropin),
derived from postmenopausal women’s urine was for a
long time the standard product used in controlled ovarian
stimulation and ovulation induction. It contains both FSH
(follicle stimulating hormone) and LH, but also other
potentially biologically active urinary proteins. Some of the
biological activity of LH in hMG is derived from hCG (human
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chorionic gonadotropin), resulting in a variation in
concentration from one production batch to another, which
causes differences in treatment response. Human
chorionic gonadotrophin, a natural hormone found in post-
menopausal females’ urine [14], has an important
contribution to LH activity. LH and hCG act on the same
receptor by activating different pathways of signals
transmission. The role of LH or hCG in addition to ovarian
stimulation with FSH is highly debated lately [15-17].

Menopur® (menotropin) belongs to the group of
therapeutic agents called human menopausal
gonadotrophins. It is a highly purified urinary product
containing both FSH and similar LH activity. It is an effective
option in controlled ovarian stimulation in assisted human
reproductive techniques and induction of ovulation in
patients with anovulatory cause infertility. Menopur is
associated with a different endocrine profile compared to
FSHr in terms of serum levels of FSH, androgen and
estradiol. Used in IVF / ICSI cycles, some studies show
similar performance to the ones of FSHr in terms of
pregnancy rate, but with a lower number of oocytes
retrieved. Compared to FSHr, it appears that ovarian
stimulation with menotropin is associated with a lower
risk of ovarian stimulation [18]. FSHr does not contain
exogenous proteins and shows the same hormonal
concentration regardless of the production group. These
features are responsible for providing a steady response in
ovarian stimulation with FSHr [19].

LH and hCG are heterodimeric glycoprotein hormones
acting on the same receptor (LHCGR). These
gonadotrophins have long been considered molecularly
equivalent. Subsequently it has been shown to cause
distinct intracellular signals. hCG is more potent than LH in
the production of APMc (cyclic adenosine mono-
phosphate), while LH is more potent in preferential
activation of ERK1 / 2 and AKT. In vivo, both FSH and LH act
synergistically in stimulating folliculogenesis and ovulation
[20]. In controlled ovarian protocols, the clinician
determines the FSH dose, depending on the patient’s
characteristics, required to obtain a desired response and
may add LH or hCG [21-25].

FSHr or HMG - What do we already know?
Currently, the pharmacological products market offers

a wide range of gonadotrophins: urinary, recombinant or
various combinations of these. This allows personalization
of treatment regimens. These gonadotrophins present
different kinetic models both in vitro and in vivo. It is recently
attempted to demonstrate the ideal combination of
gonadotrophins in order to achieve a maximum result.
There are numerous studies and articles that desire to show
the superiority of a gonadotrophin in favor of others in terms
of response rate, number of oocytes, number of blastocysts,
number of biochemical, clinical and term pregnancies.
However, there are still many controversies about the use
of recombinant human gonadotrophins or urinary

gonadotrophins (hMG) in order to achieve an optimal
outcome [26-28].

The main objective of the study is to compare the
effectiveness of ovarian stimulation with FSHr versus
urinary HMG within the number of oocytes obtained and
the number of embryos in the two patient groups, according
to age groups and associated pathologies.

Experimental part
Material and method

The present article represents a retrospective study
performed in the In vitro Fertilization Clinic of the Clinical
Prof. Dr. Panait Sirbu Obstetrics and Gynecology Hospital,
during 01.01.2010 and 31.12.2010. After that year, the use
of urinary gonadotrophins exclusively in in vitro fertilization
cycles was abandoned.

Inclusion criteria
All patients who have addressed the In Vitro Fertilization

Clinic of the Prof. Dr. Panait Sîrbu Clinical Obstetrics and
Gynecology Hospital, Bucharest during 01.01.2010 and
31.12.2010, regardless of pathology were included into the
study. Exclusion criteria consisted in an AMH level below 1
ng / mL, age over 43 years, and diagnosed endometriosis.

Statistical analysis
The results are presented as absolute and percentage

frequencies for qualitative variables and as averages and
standard deviation for quantitative variables. Between-
group differences in continuous and non-continuous
variables were assessed using t-test and chi-square test,
respectively. P-values were calculated two-sided, and
p<0.05 was considered statistically significant. All analyses
were performed using the software SPSS 23.0.

Results and discussions
A total 71 women were included, 43 in group A (FSHr)

and 28 in group B (hMG/Menopur). Patient distribution by
age and by pathology did not differ significantly between
Gonal and Menopur treatment groups, as it is presented in
table 1.

The total number of oocytes (8.5±3.9 vs. 5.7±3.9;
p=0.045), number of fertilised oocytes (7.5±3.6 vs.
3.6±2.8; p=0.004) and number of embryos (6.6±3.5 vs.
3.7±2.6; p=0.013) were higher for women under 35 years
old treated with FSHr comparative with women treated
with hMG. The number of fertilised oocytes was statistically
significant higher for women with feminine pathology
included in Group A (FSHr) (6.4±3.8 vs. 3.5±2.2; p=0.022).
The number of fertilised oocytes (6.5±3.8 vs. 2.8±1.5;
p=0.007) and number of embryos (5.8±3.5 vs. 2.8±1.5;
p=0.017) were higher for women with tubal pathology
treated with FSHr. Results are presented in table 2.

Ovarian stimulation in IVF procedures is a permanently
developing and highly improved recently subject, which
becomes more and more standardized in order to ease the

Table 1
PATIENT’S CHARACTERISTICS
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work of the clinician and enhance patient’s comfort by
achieving the optimal outcome for each patient category.
The most important part of the ovarian stimulation process
is choosing the protocol type and dose with maximum
efficacy, and minimize undesirable effects, especially
ovarian hyperstimulation syndrome. There are no clear
recommendations for choosing the stimulation protocol,
so every clinician is based on the experience and the
peculiarity of each case. Age and ovarian reserve are the
main factors influencing choice of a stimulation protocol
over another, as well as the response to ovarian stimulation.
The protocols are different with respect to the substances
used for inhibition and the moment of stimulation initiation.
Substances used for stimulation are urinary or recombinant
FSH and urinary or recombinant LH. In the literature, there
are many controversies regarding the superiority of FSHr.

The use of FSHr determined a higher rate of pregnancy
compared to urinary products, according to a meta-analysis

that increased the FSHr’s use in the world by 5-fold [28,29].
FSH is essential in controlled ovarian stimulation in assisted
human reproduction procedures. On the other hand, the
importance of supplementation with LH is strongly
debated. Recent meta-analysis show that ovarian
stimulation with hMG would result in a higher rate of
pregnancy than when FSHr is used in short antagonist
protocols. Although there are few randomized studies
comparing FSHr efficacy with hMG efficacy in controlled
ovarian stimulation, they present comparable results
between the two pharmacological agents in terms of
oocyte counts, blastocyst count, and pregnancy rate [30-
30-32].

A meta-analysis published in 2008 shows similar results
in terms of patient safety (ovarian hyperstimulation
syndrome) and clinical outcomes (pregnancy rate) in both
ovarian stimulation with hMG and ovarian stimulation with
FSHr [28]. Another meta-analysis of seven randomized trials

Table 2
FERTILITY OUTCOMES
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involving 2159 patients showed a 4% higher pregnancy
rate in the hMG-stimulated group of patients in the long-
agonist protocol versus the FSHr-stimulated group of
patients in the same type protocol [32]. Another meta-
analysis published in 2017, which included 20 prospective
studies and 5512 patients showed a significantly higher
number of oocytes in the FSHr group than in the hMG group
(p <0.001). Four of these studies used a short antagonist
protocol and 16 studies used long agonist protocol. Within
the short antagonist protocol, a higher number of oocytes
was obtained [33]. An older study involving 324 patients
compared FSHr’s efficacy with HMG in ovarian stimulation
for IVF, resulting in a higher implantation rate and a higher
number of pregnancies in the FSHr group [34].

Another retrospective study published in 2018 that
included 579 patients shows that there is no statistical
difference in ovarian stimulation with FSHr / HMG in terms
of pregnancy rate. The same study shows a higher number
of days of stimulation in FSHr-treated patients [35].
Regarding oocyte quality, a prospective 50-cycle ICSI male
infertility study evaluated 363 MII oocytes. These patients
were divided into two groups according to the ovarian
stimulation protocol: FSHr and hMG. The rate of oocytes
with normal morphology was significantly higher in the
hMG group than in the FSHr group [36].

With regards to women with polycystic ovarian
syndrome (SOPC), a meta-analysis of 14 studies including
1,726 women comparing FSHr with urinary gonadotrophins
showed no difference in the rate of pregnancy and the risk
of hyperstimulation syndrome. The authors recommend
the choice of stimulation medications in these patients
based on financial considerations [37].

The importance of the number of oocytes results from a
study of 400,135 in vitro fertilization cycles showing that
there is an important association between the number of
oocytes and the LBR (live birth rate), so a higher number of
oocytes is close to any age synonymous with a better rate
of pregnancy [38].

The existence of controversy over the choice of ovarian
stimulation medications is obvious. It is encouraging and
positive that there is controversy in assisted human
reproduction because some controversies could be viewed
retrospectively as pillars to support progress in the field.
The lack of a clear recommendation regarding the choice
of a gonadotrophin in order to maximize success in clinical
practice is what led to the curiosity of evaluating personal
results.

Following ovarian stimulation with FSHr, we obtained a
higher number of oocytes and a higher number of embryos
in female pathology patients. As many studies show, FSHr
does not contain exogenous proteins and shows the same
hormonal concentration regardless of the production group.
These advantages ensure ovarian stimulation with FSHr to
provide a steady response. Therefore, the exclusive use of
hMG in controlled ovarian cycles has experienced a decline
with the occurrence of recombinant products. Our results
are similar to most studies in the literature.

Clinicians may choose to use a GnRH agonist or GnRH
antagonist in order to suppress the LH peak, choose to
transfer embryos on day 3 or as blastocyst.

Conclusions
There are many factors that can influence implantation

(endometriosis, adenomyosis, various methods of
supporting the luteal phase, the number of embryos
transferred and whether they are fresh or cryopreserved,
etc.), but what is known for certain is that an increased
number of oocytes is correlated with a higher rate of
pregnancy.

According to the results, ovarian stimulation with
recombinant gonadotrophins provides a greater number
of oocytes and a higher number of embryos in all patients,
regardless of age and associated pathology. A major goal
of assisted human reproductive treatments is to control as
many of the existing variables as possible in order to
maximize success. Considering that, the first variable that
can be controlled is the choice of FSHr in daily clinical
practice.
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