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BRI RS OIN[ENNLH Gonadotropin-releasing hormone acts on the anterior
pituitary and promotes the release of both follicle-stimulating hormone (FSH) and
luteinizing hormone (LH), both of great importance in the ovarian cycle.

WY EXES v E) CRPCRVY EEHONRR [n a prospective cross-sectional study conducted at the High
Institute for Infertility Diagnosis and Assisted Reproductive Technologies / Al-Nahrain

University and Kamal Al-Sameraie Hospital for Infertility and In Vitro Fertilization,
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Baghdad, Iraq during the period from April 2022 to April 2023, women received rFSH
in a single daily dose of (150-300 IU) for ovarian stimulation. Women in groups B and
C received ovarian stimulation antagonists, while those in group A did not.

Both clinical and ongoing pregnancy rates were measured for each group. A
’ positive hCG test was found in 27 (79.4%) in Group A while it was positive in 19
(55.9%) in Group B with a significant difference (P=0.03), clinical pregnancy was 25
(73.5%) in Group A while it was positive in 17 (50.0%) in Group B with a significant
3 difference (P=0.04), and ongoing pregnancy was found in 24 (70.6%) in Group A while
it was positive in 15 (44.1%) in Group B with significant difference (P=0.01).

Women with LH <4 TU presented with a significantly higher pregnancy

rate than those with >4 IU, and do not need GnRH antagonist addition as co-
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Introduction

Infertility is one of the major problems in society,
which sometimes endangers the continuity of family
life in the long term. About 30-40% of the causes of
infertility in women are related to ovarian disorders,
and the rest are related to uterine disorders, immune
factors, and systemic diseases (1, 2). So, it is an
important issue to investigate the hormonal disorder in
cases with this problem. The synthesis of luteinizing
hormone starts in the pituitary gland as soon as the
female has reached sexual maturity with the onset of
the first menstrual cycle. Its synthesis is controlled by
gonadotropin-releasing hormone (GnRH) in reaction to
other stimuli. At the beginning of a woman's menstrual
cycle, the luteinizing hormone is at basal levels. As
estrogen levels rise due to the growth of ovarian
follicles, LH receptors begin to express themselves in
their cells. Lastly, when a pre-ovulatory or Graafian
follicle has developed and is prepared to mature and
estrogens are very high, the continuous release of LH
is made active over a period of 24 to 48 hours (3).
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In recent decades, growing knowledge about ovarian
physiology and the ability to accurately assess ovarian
reserve have gradually steered toward the
individualization of ovarian stimulation adaptation for
in vitro fertilization management. A sudden
clampdown of luteinizing hormone (LH) occurs
throughout the controlled ovarian stimulus, which is
important for attaining relevant results from assisted
reproductive technology. The protocols of assisted
reproduction techniques using GnRH agonists were
considered the reference standard of the last two
decades; GnRH antagonists offer control of the
endogenous surge of luteinizing hormone in a faster
and more suitable way (4).

The direct inhibition of GnRH was caused by
antagonists with no flaring up effect, whereas the
action of agonists is done over down regulation, and the
antagonists precisely act to block GnRH receptors and
encourage reduced serum LH concentrations and a less
pronounced drop in the secretion of follicular
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stimulating hormone. The apparent result is low
concentrations of both luteinizing hormone and
follicular stimulating hormone (5).

In the last few years, it has been found that GnRH
antagonists are suitable for the fast and reversible
destruction of releasing luteinizing hormone. It is
recommended to use a gonadotropin-releasing
hormone antagonist protocol along with a GnRH
agonist trigger and freezing to prevent Ovarian disease
and hyperstimulation syndrome (OHSS) (6).

The starting day of GnRH antagonist administration
in conventional GnRH antagonist protocols (i.e. both
fixed and flexible protocols) is mainly based on the day
of ovarian stimulation, follicle diameter, estradiol
level, or a combination of these parameters.
Alternatively, the day of initiation of GnRH antagonist
treatment can also be chosen at random (7). These
methods try to prevent an increase in endogenous LH
levels, rather than taking into account the LH levels
that are present throughout the growth of the follicles.
LH is necessary for the development of mature oocytes
and the maintenance of healthy follicles (8). In
particular, LH can stimulate the proliferation and
differentiation of tic cells, which leads to an increase in
the release of androgens. These androgens are
amplified synergistically by the creation of estrogen
(9). During the late follicular phase, LH produces a
modest quantity of progesterone. This, in turn, makes a
contribution to the positive feedback that estrogens
provide, which is essential for the growth and
development of follicles (10).

Many researchers have suggested that there is a
"window for luteinizing hormone clinical management
space,” in which the levels of this hormone are more
significant than the "LH ceiling" which is linked with
the abnormal development of follicles (11). Recently,
the regimen of GnRH antagonists has been extensively
used in IVF treatments (12).

There is a considerable variation among individuals
concerning both the excretion and the response of
luteinizing hormone levels to antagonists. The purpose
of the antagonistic regimen is to overwhelm specific
physiological processes, explicitly inhibiting the rapid
rise in luteinizing hormone. Consequently, the early
beginning of ovulation is the desired outcome (13). On
the other hand, in particular for women, endogenous
LH levels are insufficient to promote follicular
development ultimately; such women may not
necessarily need an antagonist regimen (14). Even
though several revisions have shown that LH levels
must be in a range of 1.2-5.0 TU/L for best follicular
development (15). The main objective of this research
is to determine whether luteinizing hormone levels can
be used as an indicator to add antagonists to the
gonadotropin hormone antagonist protocol.
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Methods

A prospective cross-sectional study was conducted
at the High Institute for Infertility Diagnosis and
Assisted Reproductive Technologies / Al-Nahrain
University and Kamal Al-Sameraie Hospital for
Infertility and In Vitro Fertilization, Baghdad, Iraq
from April 2022 to April 2023 (ethical code: 123:2022-
05-22). After approval by the local committee of the
Arab Board of Obstetrics and Gynecology in Iraq,
written consent was obtained from each patient after a
detailed explanation of the purpose of the study.
Women aged less than 40 years old with a level of FSH
below 12 TU/L were enrolled. Patients were excluded
if they had one or more of the following: uterine polyp,
endometriosis, adhesion, miillerian  anomaly,
adenomyosis, or adnexal anomaly. The normal amount
of LH in women depends on which phase of the
menstrual cycle they are in (16):

Follicular phase, or early in the menstrual cycle:
15-68 TU/L

Mid-cycle, or near mid-cycle: 56.6-9 IU/L

Luteal phase, which is the end of the cycle: 16.3—
61 IU/L

In women and in menopause, the normal amount of
LH is equal to: 14.2-52.3 TU/L.

If the person is not ovulating and the LH level is
still higher than normal, the person may be in
menopause. High levels of LH also indicate problems
with the pituitary gland and polycystic ovary
syndrome. If the LH level is lower than normal, it may
be for the following reasons: malnutrition, anorexia
nervosa, stress, and pituitary problems.

The study included 102 women and was assigned
into three equal groups with 34 women in each,
according to their luteinizing hormone levels during
controlled ovarian stimulation and prescription of a
GnRH antagonist or no.

The first group included women whose LH level
was less than 4 IU/L and had not received an
antagonist, namely Group A.

The second group included those women whose LH
was less than 4 IU/L with the addition of antagonist as
co-treatment.

The third group included women with an LH level
of 4 IU/L or more in addition to the antagonists as co-
treatment.

Stimulation Protocol

rFSH was administered as a single daily dose of
(150-300 IU) to the women. Starting on day two of the
cycle, the women were given a single daily dose of
(150-300 TU) rFSH to stimulate their ovaries. The
levels of both estradiol and luteinizing hormone in
serum were assessed after four to five days, in addition
to performing an ultrasound on the women. The
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amount of gonadotropin administered was modified in
response to changes in hormone levels and the
progression of follicular growth. At least three separate
hormone tests were performed throughout the control
ovarian stimulation, and the results were as stated
below:

Day two of stimulation, four-five days after
stimulation, and on the trigger day

In the meantime, luteinizing hormone levels were
checked frequently during the whole period of control
ovarian stimulation; a modified flexible antagonist
protocol was used in this study based on luteinizing
hormone levels in some women. For women with (LH<
4 TU/L, no antagonist administration was necessary,
while for those with LH > 4 IU/L, for a duration of two
days, cetrorelix acetate in a dose of 0.25 milligrams
was administered until the time of the subsequent blood
investigation. The choice to remain antagonistic as co-
treatment was based on consequent luteinizing
hormone results of more than 4 IU/L until the
triggering day .

Women in the "A" and "C" groups received
personalized labeling strategies, while women in the
"B" group were stimulated using a flexible antagonist
regimen. The administration of the antagonist began on
the day that the estradiol level reached 400pg/ml or the
dominant follicle diameter reached 14 mm, and it lasted
until the day that the stimulation of the LH level below
4 TU/L began. On this day, the women were considered
to have attained their maximum potential for
pregnancy.

The beginning of the final maturation of the oocyte
occurred when the primordial follicle was detected to
be 18-20 mm or > 3 follicles of 16 mm. 0.2 mg of
triptorelin plus 1000-2000 international units of human
gonadotropin were administered for this. Egg
extraction was performed after 36 hours.

Embryo Transfer and Luteal Phase Support

Three days afterward, oocyte retrieval and the fresh
embryo transformation were completed. To support the
luteal phase, we gave the women oral tablets of
dydrogesterone in a dose of 10mg twice a day, in
addition to a gel of vaginal progesterone. While all
procedures were, frizzing for women presented with a
high risk of ovarian hyperstimulation syndrome or
those with serum progesterone levels greater than 1.5
ng/ml throughout controlled ovarian stimulation and
those with an ET less than 7mm.

In such cases, during day three, two good-quality
embryos were vitrified, and 2-3 days, we cultured the
residual embryos for blastocyst verification.

In the beginning, we transferred only day three
embryos, and this transfer of frozen-thawed embryos
was done by using either an artificial cycle or a regular
cycle .
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Temporarily, women were administered oral
estradiol valerate at 6 mg/24 hrs for 10 to 12 days
starting from day two of MC. This was done for
artificial endometrial preparation, then we assessed the
endometrial thickness by vaginal US, and the
progesterone was administered as in fresh cycles when
the thickness of endometrium was equal to or greater
than 8 mm, and after four days, the embryo was
transferred.

Regarding the natural cycles, since day 12 of MC,
we have checked follicular development, and three
days after ovulation, we performed embryo transfer.
Then, after 12-14 days, we studied serum human
chorionic gonadotropin levels.

As soon as the pregnancy happened, the luteal
phase support was sustained for about nine to ten weeks
after conception.

Statistical Analysis

The analyses were performed statistically using the
Statistical Package for the Social Sciences (SPSS)
version 25 (IBM, USA) and the data in this study were
stated as the mean =+ standard deviation (SD). We used
both the independent sample t-test and the Mann—
Whitney U-test to compare continuous parameters with
either normal or non-normal distributions. The chi-
square test is used to compare frequencies and
categorical variables. Level of significance: The P
value was set at < 0.05 to be considered statistically
significant.

Results

A total of 102 women were included in the current
study and distributed according to the levels of LH into
three groups during control ovarian stimulation and
whether gonadotropin antagonists were given.

Baseline, hormonal, and cycle criteria between
Groups A and B

In the present study, 68 women presented with a low
level of LH (<4IU/L). Of these, 34 did not receive any
antagonist, but the level of LH was <4IU/L (Group A),
and the other 34 women had the same level of LH
(<4IU/L) but received a flexible protocol of antagonist
(Group B). The LH level test in urine can be used to
determine the time of ovulation. When LH levels begin
to rise, this can indicate that ovulation is likely to occur
within a day or two. These types of tests can be done at
home and are often used to increase the chances of
getting pregnant. It should be noted that this is done
with a urine test.

No significant differences were found between the
studied groups among baseline, hormonal, and cycle
criteria (P>0.05), regarding the differences in the
hormonal assay and cycle characteristics between both
groups, we noticed that there are no statistical
differences between each of these parameters (P>0.05),
(Table 1).
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Table 1. Differences between Group A and B among baseline, hormonal, and cycle criteria.

Group B(n=34) LH <4 IU/L (and the

Variables (Mean+ SD) Group A (n=34) LH <4 IU/L antagonist) P value
Age 322+3.7 31.9+2.6 0.700
BMI 289+43 284 +3.8 0.600
Duration of infertility /years 7.62+3.6 7.6+4.32 0.200
Age of menarche 12.14+1.18 12.14+0.78 0.90
LH (IU/L) 3.12+1.55 4.06 +2.61 0.07
E2 (pg/ml) 46.3+27.42 47.8421.44 0.80
GnRHa (IU) 2471.1 £701.4 2408.0+ 633.7 0.69
FSH (IU/L) 5.841.9 5.941.6 0.80
Antral follicle count 14.1+ 6.4 14.845.7 0.60
Duration of stimulation (day) 9.9+1.3 9.7+1.4 0.50
ET on the day of hCG 103 +£2.4 9.9+2.1 0.46
follicular output rate 0.8+0.3 0.89 £ 0.1 0.10
Oocytes retrieved 14.4 £ 8.6 155+£7.7 0.50
MII Oocytes 11.2+£7.5 11.8+£6.3 0.70
High quality embryos 44+2.9 49+23 0.43
2PN zygotes (no.) 9.7+6.9 9.5+6.1 0.80

P. value < 0.05 (significant), LH= luteinizing hormone, E2= Estradiol, GnRHa= gonadotropin releasing hormone agonist, FSH=
follicular stimulating hormone, ET= Endometrial thickness, 2PN zygotes= 2 pronuclear.

Baseline, hormonal, and cycle criteria between
groups of antagonists (B and C)

As shown in Table 2, there were no significant
differences found between the studied groups among
baseline, hormonal, and cycle criteria between group B
and C (P>0.05)

Table 2. Differences between Group B and C among baseline, hormonal, and cycle criteria.

Variables (Mean+ SD) Group B (mean = SD) (n=34) Group C (mean + SD) (n=34) P Value
Age 31.9+2.6 32.5+3.8 0.4
BMI 28.4+3.8 28.0+ 4.7 0.7
Duration of infertility 7.6+4.32 6.843.5 0.4
LH (IU/L) 4.06 +2.61 5.8+£0.9 <0.001*
E2 (pg/ml) 47.8+21.44 49.3+18.4 0.7
GnRHa (I1U) 2408.0+ 633.7 2456.1+689.2 0.76
FSH (IU/L) 5.9£1.6 6.4£1.9 0.2
AFC 14.8+5.7 15.6£3.4 0.4
Duration of stimulation (day) 9.7+1.4 9.5=+1.1 0.5
ET on hCG day 9.9+22 103 £2.1 0.4
Follicular output rate 0.89 £0.5 0.8+0.2 0.3
Qocytes retrieved 155+7.7 14.8+7.1 0.6
MII oocytes 11.8+6.3 11.6+5.9 0.8
High quality embryos 49+23 4.5£2.4 0.4
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Variables (Mean+ SD)

Group B (mean = SD) (n=34) Group C (mean + SD) (n=34)

P Value

2PN zygotes

9.5+6.1

9.445.7 0.9

*:P. value <0.05 (significant)

Table 3 and Figure 1, showed that a positive hCG test
was found in 27 (79.4%) women in Group A while it
was positive in 19 (55.9%) women in Group B with a
significant difference (P=0.03), clinical pregnancy was
found in 25 (73.5%) women in Group A while it was

positive in 17 (50.0%) women in Group B with a
significant  difference (P=0.04), and ongoing
pregnancy was found in 24 (70.6%) women in Group
A while it was positive in 15 (44.1%) women in Group
B with a significant difference (P=0.01).

Table 3. Comparison of pregnancy outcomes in Group A and B

Variables

Group B

P.value

Positive hCG test 27
Clinical pregnancy, n (%) 25
Ongoing pregnancy, n (%) 24

79.4 19 55.9 0.03*
73.5 17 50.0 0.04 *
70.6 15 44.1 0.01 *

*:P. value <0.05 (significant)

25
20 -

S 15 -

Group A

30f\

Group B

M Positive hCG test
H Clinical pregnancy

Ongoing pregnancy

Figure 1. Differences between pregnancy outcomes between Group A and B.

Table 4, show that positive hCG test was found in 19
(55.9%) women in Group B while it was positive in 18
(52.9%) women in Group C with no significant
difference (P=0.8), clinical pregnancy was found in 17
(50.0%) women in Group B while it was positive in 16

(47.1%) women in Group C with no significant
difference (P=0.8), and ongoing pregnancy was found
in 15 (44.1%) women in Group B while it was positive
in 16 (47.1%) women in Group C with no significant
difference (P=0.9).

Table 4. Comparison of pregnancy outcomes in Group B and C

Variables

Positive hCG test 19
Clinical pregnancy, n (%) 17
Ongoing pregnancy, n (%) 15

55.9 18 529 0.8 Ns
50.0 16 471 0. 8Ns
44.1 16 47.1 0.9 Ns

P. value >0.05 (not significant)
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Discussion

The GnRH antagonist protocol has proper data
showing that it can prevent severe ovarian
hyperstimulation syndrome in cases of polycystic
ovary syndrome. GnRH antagonists are hormones that
act through a competitive blocking system of GnRH
receptors present on the surface of the anterior
pituitary; in this way, the production of gonadotropins
(FSH and LH) is directly blocked. Unlike agonists,
they do not require a desensitization period; their action
is immediate, and their half-life is very short. When
acting under competitive inhibition of GnRH receptors,
there is no activation. Therefore, the flare-up effect
described with the use of agonists does not occur (14).
It was approved that LH can be an indicator for the
timing and dosage of antagonist administration in
current research, which is in agreement with (10),
which showed that a threshold of LH stimulation is
needed for appropriate follicular development and
oocyte maturation. High or low levels of LH can cause
infertility. In the current prospective cross-sectional
study, the clinical value of measurement of serum
levels of LH was evaluated through controlled ovarian
stimulation with follicular stimulating hormone
monotherapy to regulate the requirement for addition
of antagonists. Then we established that there is no
difference in hormonal assay and embryo criteria
among women with low levels of endogenous
luteinizing hormone (<4 IU/L) in controlled ovarian
stimulation.

Researchers revealed that GnRH antagonists have a
direct effect on levels of endogenous luteinizing
hormone (LH), which are related to oocyte
development and controlled ovarian stimulation
outcomes, (11) found that higher levels of LH in the
follicular phase agreed that in the regular or stimulated
cycles (17).

Conversely, Chen et al., concluded that low levels of
luteinizing hormone are linked to increased early
pregnancy loss in ART women (18). The use of
antagonists that act as regulators of luteinizing
hormone levels, hence the justification behind their use
in a properly individualized stimulation regimen. This
is due to the fact that the antagonists themselves
regulate the level of luteinizing hormone.

The most important findings in the current study
were the significantly higher positive hCG test, clinical
pregnancy and going pregnancy in Group A (LH<4
IU/L) than in Group B (LH <4 IU/L). This agrees with
a study by Liu M et al., 2019 that included 576 women
stimulated by monotherapy recombinant rFSH in a
GnRH protocol. They concluded that women with low
levels of luteinizing hormone (<4 IU/L) do not need
antagonist administration (7).

We proposed that a more significant suppression of
luteinizing hormone levels could explain the small
pregnancy results among women with low levels of
luteinizing hormone (4 IU/L) who added the antagonist
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as co-treatment. This was because these women
received both treatments. Formerly, they found that
low pregnancy rates were registered in women with
low serum levels of luteinizing hormone or who
presented with a severe decrease in levels of luteinizing
hormone from normal levels. Moreover, other studies
using minor OSC with antagonists found that the rate
of pregnancy when the serum level of luteinizing
hormone was at a lower concentration than 1/3rd of
normal levels at the time of gonadotropin
administration, both fertilization and implantation were
markedly inferior (19).

Zhang et al., revealed that a relative decrease in mid-
follicular  luteinizing hormone  concentrations
throughout gonadotropin-releasing hormone agonist
cycles leads to a decrease in the rate of live birth (20).
The current report coincides with these explanations of
lowered clinical and ongoing pregnancy rates, perhaps
produced by variations in LH because of the addition
of GnRH antagonists.

Depalo et al., approve the importance of luteinizing
hormone levels for controlled ovarian stimulation
outcomes (13). The luteinizing hormone profile
significantly affected pregnancy outcomes; the ranks of
the luteinizing hormone at the reference line and close
to the end of stimulation were much lower in females
who went on to become pregnant. Previous research
has shown that variations in levels of luteinizing
hormone throughout the follicular phase may be
disadvantageous to endometrial receptivity and, as a
consequence of the rate of pregnancy.

Conclusion

LH is a glycoprotein hormone discharged by the
gonadotropin cells to stimulate the activity of the
gonads of the anterior pituitary gland, which
demonstrate its significant impact on hormone
generation, ovulation promotion and luteinization. LH
levels can indicate the time of antagonist addition.
Cases with LH levels less than 4 IU/L during a period
of controlled ovarian stimulation, may not need
antagonist usage. We conclude that women with LH <4
IU presented a significantly higher pregnancy rate than
those with >4 TU and did not need GnRH antagonist
addition as co-treatment.

Acknowledgments

Thanks to the participants and staff of Al-Nahrain
University and Kamal Al-Sameraie Hospital.

Author’s Contributions

Dr. May Kassim Khalaf proposed the main idea and
collected data. Dr. Fadia J Alizzi conceptualized and
designed the analysis and contributed data. Dr. Ammar

Journal of Obstetrics, Gynecology and Cancer Research



605 Gonadotropin-Releasing Hormone Antagonist Protocol

Mohammed Qassim performed the analysis and wrote
the final version of the paper.

Conflict of Interest

The authors declare no conflict of interest.

References

1.

Zhao S, Xu H, Wu X, Xia L, Li J, Zhang D, et
al. The serum follicle stimulating hormone-to-
luteinizing hormone ratios can predict assisted
reproductive technology outcomes in women
undergoing gonadotropin releasing hormone
antagonist protocol. Front Endocrinol. 2023;14:
1093954. [DOI:10.3389/fendo.2023.1093954]
[PMID] [PMCID]

Rezaei Z, Taghdisi S. A Comparison of Fertility
Rates in Women Undergoing IVF with a Tubal
Factor with Surgery, Tubal Factor Infertility
Without Surgery, and Unexplained Infertility. J
Obstet Gynecol Cancer Res. 2020;5(2):61-7.
[DOI:10.30699/joger.5.2.61]

World Health Organization (WHO).
International Classification of Diseases. 2018.
Siristatidis CS, Gibreel A, Basios G,

Maheshwari A, Bhattacharya S. Gonadotrophin-
releasing hormone agonist protocols for
pituitary suppression in assisted reproduction.
Cochrane Database Syst Rev. 2015(11):
Cd006919. [PMCID]
[DOI:10.1002/14651858.CD006919.pub4]

Konig TE, van der Houwen LEE, Overbeek A,
Hendriks ML, Beutler-Beemsterboer SN,
Kuchenbecker WKH, et al. Recombinant LH
supplementation to a standard GnRH antagonist
protocol in women of 35 years or older
undergoing IVF/ICSI: a randomized controlled
multicentre study. Hum Reprod. 2013;28(10):
2804-12.[PMID][DOI:10.1093/humrep/det266]

Mourad S, Brown J, Farquhar C. Interventions
for the prevention of OHSS in ART cycles: an
overview of Cochrane reviews. Cochrane
Database Syst Rev. 2017;23(1):CD012103.
[DOI:10.1002/14651858.CD012103.pub2]
[PMID]

Liu M, Liu S, Li L, Wang P, Li H, Li Y. LH
levels may be used as an indicator for the time
of antagonist administration in GnRH antagonist
protocols-a  proof-of-concept study. Front
Endocrinol. 2019;10:67. [PMID] [PMCID]
[DOI:10.3389/fendo.2019.00067]

Singh R, Kaur S, Yadav S, Bhatia S.
Gonadotropins as pharmacological agents in
assisted reproductive technology and polycystic
ovary syndrome. Trends Endocrinol Metab.

Volume 8, November — December 2023

Found or Financial Support
Not Applied.

10.

11.

12.

13.

14.

15.

2023;34(4):194-215.
[DOI:10.1016/j.tem.2023.02.002] [PMID]

Thelmo MC, Acacio BD, Nouriani M. P-149:
Peak serum estradiol (E2) is a predictor of
pregnancy outcome in in vitro fertilization
(IVF). Fertil Steril. 2006;86(3):S187.
[DOI:10.1016/j.fertnstert.2006.07.495]

Hattori K, Orisaka M, Fukuda S, Tajima K,
Yamazaki Y, Mizutani T, et al. Luteinizing
Hormone  Facilitates  Antral  Follicular
Maturation and Survival via Thecal Paracrine
Signaling in Cattle. Endocrinology. 2018;
159(6):2337-47. [DOI:10.1210/en.2018-00123]
[PMID]

Han S, Liu M-h, Lv Y-s, Ren H-y, Guo J, Li Y,
et al. Effects of Low Luteinizing Hormone
During Ovarian Stimulation on Endometrial
Gene Expression and Function-Transcriptome
Analysis During the Implantation Window.
Reprod Sci. 2022;29(6):1908-20.
[DOI:10.1007/s43032-022-00875-5] [PMID]

LiY,DuanY, Yuan X, CaiB, XuY, Yuan Y. A
novel nomogram for individualized
gonadotropin starting dose in GnRH antagonist
protocol. Front Endocrinol. 2021;12:688654.
[DOI:10.3389/fendo.2021.688654] [PMID]
[PMCID]

Depalo R, Trerotoli P, Chincoli A, Vacca MP,
Lamanna G, Cicinelli E. Endogenous luteinizing
hormone concentration and IVF outcome during
ovarian stimulation in fixed versus flexible
GnRH antagonist protocols: An RCT. Int J
Reprod Biomed. 2018;16(3):175-82. [PMID]
[DOI:10.29252/ijrm.16.3.175] [PMCID]

Kol S. Individualized treatment from theory to
practice: the private case of adding LH during
GnRH antagonist-based stimulation protocol.
Clin Med Insights Reprod Health. 2014;8:59-64.
[DOI:10.4137/CMRH.S17788] [PMID]
[PMCID]

Raju GA, Chavan R, Deenadayal M, Gunasheela
D, Gutgutia R, Haripriya G, et al. Luteinizing
hormone and follicle stimulating hormone
synergy: A review of role in controlled ovarian
hyper-stimulation. J] Hum Reprod Sci. 2013;
6(4):227-34. [DOI:10.4103/0974-1208.126285]
[PMID] [PMCID]

Journal of Obstetrics, Gynecology and Cancer Research


https://doi.org/10.3389/fendo.2023.1093954
https://www.ncbi.nlm.nih.gov/pubmed/36793280
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9922742
https://doi.org/10.30699/jogcr.5.2.61
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10559340
https://doi.org/10.1002/14651858.CD006919.pub4
https://www.ncbi.nlm.nih.gov/pubmed/23838159
https://doi.org/10.1093/humrep/det266
https://doi.org/10.1002/14651858.CD012103.pub2
https://www.ncbi.nlm.nih.gov/pubmed/28111738
https://www.ncbi.nlm.nih.gov/pubmed/30809195
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6379248
https://doi.org/10.3389/fendo.2019.00067
https://doi.org/10.1016/j.tem.2023.02.002
https://www.ncbi.nlm.nih.gov/pubmed/36863888
https://doi.org/10.1016/j.fertnstert.2006.07.495
https://doi.org/10.1210/en.2018-00123
https://www.ncbi.nlm.nih.gov/pubmed/29668890
https://doi.org/10.1007/s43032-022-00875-5
https://www.ncbi.nlm.nih.gov/pubmed/35170000
https://doi.org/10.3389/fendo.2021.688654
https://www.ncbi.nlm.nih.gov/pubmed/34594300
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8476945
https://www.ncbi.nlm.nih.gov/pubmed/29766148
https://doi.org/10.29252/ijrm.16.3.175
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5944439
https://doi.org/10.4137/CMRH.S17788
https://www.ncbi.nlm.nih.gov/pubmed/25452708
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4213184
https://doi.org/10.4103/0974-1208.126285
https://www.ncbi.nlm.nih.gov/pubmed/24672160
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3963304

May Kassim Khalaf et al. 606

16.

17.

18.

Resta C, Moustogiannis A, Chatzinikita E,
Ntalianis DM, Ntalianis KM, Philippou A, et al.
Gonadotropin-Releasing Hormone
(GnRH)/GnRH Receptors and Their Role in the
Treatment of Endometriosis. Cureus. 2023;
15(4):€38136. [DOI:10.7759/cureus.38136]
[PMID] [PMCID]

Helmer A, Magaton I, Stalder O, Stute P, Surbek
D, von Wolff M. Optimal Timing of Ovulation
Triggering to Achieve Highest Success Rates in
Natural Cycles-An Analysis Based on Follicle
Size and Oestradiol Concentration in Natural
Cycle IVF. Front Endocrinol. 2022;13:855131.
[DOI:10.3389/fendo.2022.855131] [PMID]
[PMCID]

Chen C-D, Chiang Y-T, Yang P-K, Chen M-J,
Chang C-H, Yang Y-S, et al. Frequency of low
serum LH is associated with increased early
pregnancy loss in IVF/ICSI cycles. Reprod

How to Cite This Article:

19.

20.

Biomed Online. 2016;33(4):449-57.
[DOL:10.1016/1.rbm0.2016.07.001] [PMID]

Liu S, Lv Y-s, Han S, Liu M, Ma S, Ren H, et
al. A novel GnRH antagonist protocol based on
LH levels versus traditional flexible GnRH
antagonist protocol in PCOS patients
undergoing in vitro fertilization: study protocol
for a randomized controlled, non-inferiority
trial. Trials. 2022;23(1):654. [PMID] [PMCID]
[DOI:10.1186/s13063-022-06586-1]

Zhang Y, Zhao W, Han Y, Chen X, Xu S, Hu Y,
et al. The follicular-phase depot GnRH agonist
protocol results in a higher live birth rate without
discernible differences in luteal function and
child health versus the daily mid-luteal GnRH
agonist protocol: a single-centre, retrospective,
propensity score matched cohort study. Reprod
Biol Endocrinol. 2022;20(1):1-11. [PMCID]
[DOI:10.1186/s12958-022-01014-0] [PMID]

Khalaf, M. K., Alizzi, F. J., Mohammed Qassim, A. Luteinizing Hormone Levels as an Indicator of the Timing of
Antagonist Administration in a Gonadotropin-Releasing Hormone Antagonist Protocol. J Obstet Gynecol Cancer
Res. 2023; 8(6):599-606.

Download citation:

Volume 8, November — December 2023

RIS | EndNote | Mendeley |BibTeX |

Journal of Obstetrics, Gynecology and Cancer Research


https://doi.org/10.7759/cureus.38136
https://www.ncbi.nlm.nih.gov/pubmed/37122983
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10145781
https://doi.org/10.3389/fendo.2022.855131
https://www.ncbi.nlm.nih.gov/pubmed/35692395
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9178246
https://doi.org/10.1016/j.rbmo.2016.07.001
https://www.ncbi.nlm.nih.gov/pubmed/27475652
https://www.ncbi.nlm.nih.gov/pubmed/35964041
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9375259
https://doi.org/10.1186/s13063-022-06586-1
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9483542
https://doi.org/10.1186/s12958-022-01014-0
https://www.ncbi.nlm.nih.gov/pubmed/36123706
https://www.jogcr.com/?_action=export&rf=ris&rc=707511
https://www.jogcr.com/?_action=export&rf=enw&rc=707511
https://www.jogcr.com/?_action=export&rf=ris&rc=707511
https://www.jogcr.com/?_action=export&rf=bibtex&rc=707511

	1. Al-Elweyia Maternity Teaching Hospital, Baghdad, Iraq
	2. Consultant OBG, Medical College Mustansiriyah University, Baghdad, Iraq
	3. F.I.C.M.S, E.B.U, Baghdad, Iraq
	Introduction
	Methods
	A prospective cross-sectional study was conducted at the High Institute for Infertility Diagnosis and Assisted Reproductive Technologies / Al-Nahrain University and Kamal Al-Sameraie Hospital for Infertility and In Vitro Fertilization, Baghdad, Iraq f...
	Follicular phase, or early in the menstrual cycle: 15–68 IU/L
	Mid-cycle, or near mid-cycle: 56.6–9 IU/L
	Luteal phase, which is the end of the cycle: 16.3–61 IU/L
	In women and in menopause, the normal amount of LH is equal to: 14.2-52.3 IU/L.
	If the person is not ovulating and the LH level is still higher than normal, the person may be in menopause. High levels of LH also indicate problems with the pituitary gland and polycystic ovary syndrome. If the LH level is lower than normal, it may ...
	The study included 102 women and was assigned into three equal groups with 34 women in each, according to their luteinizing hormone levels during controlled ovarian stimulation and prescription of a GnRH antagonist or no.
	The first group included women whose LH level was less than 4 IU/L and had not received an antagonist, namely Group A.
	The second group included those women whose LH was less than 4 IU/L with the addition of antagonist as co-treatment.
	The third group included women with an LH level of 4 IU/L or more in addition to the antagonists as co-treatment.
	Stimulation Protocol
	rFSH was administered as a single daily dose of (150–300 IU) to the women. Starting on day two of the cycle, the women were given a single daily dose of (150–300 IU) rFSH to stimulate their ovaries. The levels of both estradiol and luteinizing hormone...
	Day two of stimulation, four-five days after stimulation, and on the trigger day
	In the meantime, luteinizing hormone levels were checked frequently during the whole period of control ovarian stimulation; a modified flexible antagonist protocol was used in this study based on luteinizing hormone levels in some women. For women wit...
	Women in the "A" and "C" groups received personalized labeling strategies, while women in the "B" group were stimulated using a flexible antagonist regimen. The administration of the antagonist began on the day that the estradiol level reached 400pg/m...
	The beginning of the final maturation of the oocyte occurred when the primordial follicle was detected to be 18-20 mm or > 3 follicles of 16 mm. 0.2 mg of triptorelin plus 1000-2000 international units of human gonadotropin were administered for this....
	Embryo Transfer and Luteal Phase Support
	Three days afterward, oocyte retrieval and the fresh embryo transformation were completed. To support the luteal phase, we gave the women oral tablets of dydrogesterone in a dose of 10mg twice a day, in addition to a gel of vaginal progesterone. While...
	In such cases, during day three, two good-quality embryos were vitrified, and 2-3 days, we cultured the residual embryos for blastocyst verification.
	In the beginning, we transferred only day three embryos, and this transfer of frozen-thawed embryos was done by using either an artificial cycle or a regular cycle.
	Temporarily, women were administered oral estradiol valerate at 6 mg/24 hrs for 10 to 12 days starting from day two of MC. This was done for artificial endometrial preparation, then we assessed the endometrial thickness by vaginal US, and the progeste...
	Regarding the natural cycles, since day 12 of MC, we have checked follicular development, and three days after ovulation, we performed embryo transfer. Then, after 12-14 days, we studied serum human chorionic gonadotropin levels.
	As soon as the pregnancy happened, the luteal phase support was sustained for about nine to ten weeks after conception.
	Statistical Analysis
	The analyses were performed statistically using the Statistical Package for the Social Sciences (SPSS) version 25 (IBM, USA) and the data in this study were stated as the mean ± standard deviation (SD). We used both the independent sample t-test and t...

	Results
	Discussion
	Conclusion
	Acknowledgments
	Author’s Contributions
	Conflict of Interest
	Found or Financial Support

	References

