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Role of Some Cytokines Among Infertile Women Undergoing
Intracytoplasmic Sperm Injection
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Background: Infertility is the incapacity to fulfill pregnancy after an appropriate time of sexual intercourse with no contraceptive
measures taken. Ovulation disorders are one of the female factors that cause infertility, including polycystic ovarian syndrome (PCOS)
and poor ovarian reserve (POR). Objective: The aim of this study was to estimate the association between some immunological
markers interleukins (IL-5, IL-12, and IL-18) and infertility causes (male factor, PCOS, and POR) of infertile patients in Iraqi women
undergoing Intracytoplasmic sperm injection (ICSI). Materials and Methods: This was a cross-sectional study that included three
groups male factor (n = 40), PCOS (n = 30), and POR (n = 30). The samples of serum and follicular fluid were collected on oocyte
retrieval day and detected levels of IL-5, IL-12, and IL-18 by ELISA technique. Results:The serum and follicular fluid levels of 1L-12
in the male factor were significantly different from PCOS and POR patients (P = 0.005). Also, about the mean of transferred embryos
in non-pregnant women; there was a significant difference between Beta-Human Chorionic Gonadotropins (8. HCG) groups with
(P = 0.013). Furthermore, there was a significant difference in the level of IL-18 in the serum and follicular fluid between pregnant
and non pregnant women regarding Beta- Human Chorionic Gonadotropins (8 HCG) hormone. In addition, the follicular fluid and
serum levels of IL- 18 were significantly difference between 5. HCG groups with (P = 0.005). Conclusion: The results have shown a
non-significant difference between groups regarding cytokines levels except elevated IL-12 levels in follicular fluid and serum for male
factor patients compared with PCOS and POR patients. Therefore, these markers might have no important role in the intracytoplasmic
sperm injection outcomes.
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INTRODUCTION reserve (POR), it is refers to the decline in fertility caused
by the loss of normal ovarian function.r The age for the
prediction of POR in women was less than 40 years old.
Furthermore, anti-mullerian hormone (AMH) is the only
independent factor that is, significantly related to POR
in women.l Assisted reproductive technology (ART) is
a group of medical procedures for treating the infertile
human in which both male and female gametes are used
outside the body (in vitro) to attain pregnancy.” Intra-
Cytoplasmic Sperm Injection (ICSI) is a type of ART,

Infertility is a disease characterized by the failure
to establish a clinical pregnancy after more than 12
months of regular and unprotected sexual intercourse.!"
Generally, 20%-35% of infertility cases are due to
female causes, 20%-30% of cases are due to male
causes, 25%-40% of cases due to both male and female
(combined) etiologies, and 10% unexplained infertility.”
An ovulation and abnormalities in the semen quality
are the most prevalent reasons for infertility. Polycystic
ovary syndrome (PCOS) is the most prevalent etiology
of ovulatory infertility in women, accounting for around
40% of female infertility.®! It is the most common chronic
reproductive and metabolic endocrine disorder affecting
women of childbearing age, with prevalence estimated
to be 4%-21% worldwide.® Regarding, poor ovarian

Submission: 15-Sep-2023  Accepted: 12-Dec-2023  Published: 30-Sep-2025

This is an open access journal, and articles are distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows
others to remix, tweak, and build upon the work non-commercially, as long as
appropriate credit is given and the new creations are licensed under the identical terms.

Access this article online

Quick Response Code:
Website:

https://journals.lww.com/mjby
For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

DOI:
10.4103/MJBL.MJBL_1410_23

-© 2025 Medical Journal of Babylon | Published by Wolters Kluwer - Medknow




Al-Faham, et al.: Role of some cytokines among infertile women undergoing ICSI

and has become the most commonly used technique of
in vitro fertilization.®® Moreover, there is an important
role of some follicular fluid cytokines in reproductive
physiology. The development and maturation of the
follicle, ovulation, and corpus luteum formation as well
as embryo implantation and maintenance of pregnancy
can be influenced by these cytokines.” The elevated intra
follicular concentrations of IL-5 seem to be a negative
predictor to the pregnancy outcome in ICSI cycles.!'”
The interleukin-12 is a disulfide-linked heterodimeric
cytokine, produced by B cells, phagocytic cells, and other
antigen-presenting cells. Increased IL12 concentration
may be correlated with fragmented embryos and found
at a low concentration in PCOS.'M In addition, both
serum and follicular fluid of IL-18 concentration may
be positively correlated with oocyte numbers collected
from patients qualified for ICSI.P' Consequently, this
study aimed To evaluate the association between some
Interleukins and infertility causes of some Iraqi infertile
women undergoing Intracytoplasmic sperm injection
(ICSD).

MarteriaLs AND MEeTHODS

The cross-sectional study included 100 subjects divided
into three groups: male factor (n = 40), PCOS (n = 30),
and POR (n = 30) enrolled in the Center for Fertilization
and IVF during the period from November 2022 to
April 2023. The samples of blood were collected at
cycle day 2 and detected the level of follicle-stimulating
hormone, luteinizing hormone, prolactin hormone,
estradiol hormone, anti-mullerian hormone, and
estradiol hormone at HCG injection by MINI VIDS.
The serum and follicular fluid were collected on oocyte
retrieval day and detected levels of IL-5,IL-12, and IL-18
by ELISA technique. The exclusion criteria included
female factor due to endometriosis, cycles ending with
ovarian hyperstimulation syndrome, cancelled cycles,
steroid treatment, autoimmune diseases(tumor disease,
cardiovascular disease, hepatitis, and kidney diseases), and
azoospermic patients or sperm source from the testicular
biopsy. The inclusion criteria were as follows: age (20—40
years), women with (anovulatory disorders, PCOS, tubal

factor, unexplained subfertility) and all cycles that end
with ova pick up and sperm injections.

Statistical analysis

Statistical analyses were performed using the SPSS
statistical package for Social Sciences (version 20.0 for
Windows, SPSS, Chicago, Illinois).

Ethical approval

Ethical approval was obtained from the Karbala Medical
College Ethical Committee. Also, verbal approval was
taken from the patients before taking on the sample.
During sample collection, health measures and safety were
taken.

ResuLts

Cytokine levels according to the result of infertile women
Median of follicular fluid IL-5 in the male factor cases
was (337.18), while, in POCS and POR were (325.70) and
(401.27), respectively. There were no significant differences
between groups (P = 0.629). Whereas, the median IL-5
serum level of the male factor group was (123.54), in POCS
(106.50) and in POR (130.16). There were no significant
differences between groups (P = 0./69), as shown in
[Table 1].

The median of IL-12 level in the follicular fluid of male
factor cases was 21.45, while in POCS and POR were
9.13 and 9.66, respectively. However, Male causes were
significantly different from PCOS and POR causes (P =
0.005). The median of IL-12 serum level of the male factor
was 9.05, in POCS (5.69) and in POR (5.24). However,
male causes were significantly different from PCOS and
POR causes (P = 0.005).

On the other hand, the median of IL-18 level in the
follicular fluid of male factor cases was (244.06), while,
in POCS and POR were (435.96), (378.66) respectively.
There were no significant differences between groups (P =
0.717). The median of IL-18 serum level of the male factor
was (580.20), in POCS (440.56) and in POR (508.37).
There were no significant differences between groups (P
=0.342).

Table 1 : Median differences of cytokines according to the result of infertility

Interleukins Causes of infertility P value
Male factor (40) PCOS (30) POR (30)
Median I0R Median 10R Median 10R

ILSF 337.18 478.17 325.70 534.88 401.27 608.20 0.629
ILSS 123.54 177.89 106.50 149.92 130.16 197.70 0.169
IL12F 21.45 12.97 9.13 6.16 9.66 3.29 0.005*
IL12S 9.05 2.93 5.69 2.56 5.24 3.32 0.005*
ILISF 244.06 329.12 435.96 383.88 378.66 439.49 0.117
IL18S 580.20 157.18 440.56 405.76 508.37 368.08 0.342

F: Follicular fluid, S: Serum, IL: Interleukin, IQR:: interquartile range, Kruskal-Wallis test
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Mean differences of demographic characteristics
according to the result of 8 HCG (pregnancy result)
Regarding nonpregnant women, the mean of age, body
max index, and duration of infertility were 30.67, 28.32,
and 8.44, respectively, whereas in pregnant women the
mean of age, body max index, and duration of infertility
were 29.97, 27.82, and 9.61, respectively. There were no
significant differences between § HCG result groups with
(P =0.542, P = 0.753, and P = 0.264) respectively, as
clarified in [Table 2].

About the infertility types in non-pregnant women, the
count of primary infertility was (52) and in secondary
infertility was (15). In pregnant women, the count of
primary infertility was (26) and in secondary infertility
was (7). There was no significant relation to the . HCG
result (P = 0.894).

Concerning infertility causes in non-pregnant women,
the count of male factor, PCO, and POR were 28, 18,
and 21, respectively, whereas in pregnant women, the
count of male factor, PCO, and POR were 12, 12, and
9, respectively. There was no significant relation to the f5.
HCG result (P = 0.439).

Hormonal study according to the result of g. HCG
(pregnancy result)

In non-pregnant women, the means of FSH, LH,
Prolactin, E2 day 2, AMH and E2 HCG were (5.84),
(5.42), (22.92), (43.22), (2.74) and (1853.90) respectively.
Whereas, in pregnant women the means of FSH, LH,
Prolactin, E2 day 2, AMH and E2 HCG were (6.92),
(5.32), (20.29), (48.42), (2.98) and (1909.16) respectively.
There were no significant difference between B HCG
result groups with (P = 0.086, 0.924, 0.318, 0.422, 0.560
and 0.767), respectively, as demonstrated in [Table 3].

Clinical characteristics according to the result of 8. HCG
(pregnancy result)

Current study found in non-pregnant women, the mean
of ICSI attempt, follicles, maturity rate, fertilization
rate, embryo GI, embryo GII, and Embryo GIII were
(0.43), (10.87), (79.11),(79.66), (2.34),(2.79) and (1.60),
respectively, while, in pregnant women the mean of the
ICSI attempt, Follicles, Maturity rate, Fertilization
rate, embryo GI, embryo GII, and Embryo GIII were
(0.64), (12.09), (81.51),(84.46), (2.55),(3.24) and (1.94)
respectively. There were no significant difference between

Table 2 : Demographic characteristics according to the result of 5. HCG (pregnancy result)

Variables B. HCG P value
Negative (non-pregnant) Positive(pregnant)

Mean SD Mean SD
Age (year) 30.67 5.44 29.97 5.31 0.542
BMI (Kg/m2) 28.32 8.50 27.82 4.48 0.753
Duration (y) 8.44 4.88 9.61 4.89 0.264

Count % Count %
Infertility Primary 52 66.7 26 333 0.894
Secondary 15 68.2 7 31.8
Cause Male 28 71.8 12 28.2 0.439
PCOS 18 58.1 12 41.9
POR 21 70.0 9 30.0
BMI: Body Max Index, Student ¢ test, chi-square test
Table 3 : Mean differences of hormonal study according to the result of 8. HCG (pregnancy result)
Variables B. HCG P value

Negative (non-pregnant) Positive (pregnant)

Mean SD Mean SD
FSH (mIU/ml) 5.84 1.98 6.92 3.26 0.086
LH (mIU/ml) 5.42 5.58 5.32 3.77 0.924
Prolactin (ng/ml) 22.92 12.60 20.29 11.70 0.318
E2 day 2 (pg/ml) 43.22 18.55 48.42 34.39 0.422
AMH (ng/ml) 2.74 1.99 2.98 1.74 0.560
E2 HCG (pg/ml) 1853.90 921.64 1909.16 771.66 0.767

Student ¢ test, FSH: follicle stimulating hormone, LH: Luteinising Hormone, E2at day 2:Estradiol hormone at cycle day two, AMH: Anti Mullerian
Hormon, E2 HCG: Estradiol Hormone at Human Chorionic Gonadotropin injection
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Table 4 : Mean of clinical characteristics according to the result of 8. HCG (pregnancy result)

Variables B. HCG P Value
Negative (non-pregnant) Positive (pregnant)
Mean SD Mean SD

ICST attempt 0.43 0.70 0.64 0.82 0.201
Follicles 10.87 5.82 12.09 6.07 0.332
Maturity rate 79.11 17.33 81.51 16.51 0.509
Fertilization rate 79.66 18.15 84.46 14.60 0.189
Embryo GI 2.34 1.97 2.55 1.75 0.619
Embryo GII 2.79 1.81 3.24 1.92 0.252
Embryo GIII 1.60 1.52 1.94 1.75 0.316
Transferred embryo 3.25 0.91 3.73 0.80 0.013*

ICSI Intracytoplasmic sperm injection:, GI: Grade 1, . HCG: Beta-Human Chorionic Gonadotropins, ANOVA test (LSD test), chi-square test

Table 5 : Median differences of cytokines according to the result of B HCG (pregnancy result)

Interleukins B HCG P Value
Negative (nonpregnant) Positive (pregnant)
Median I0R Median 10R
IL- 5 F (pg/ml) 517.17 619.46 212.14 164.69 0.005*
IL -5 S (pg/ml) 151.78 213.04 67.71 93.11 0.005*
IL- 12 F (pg/ml) 11.79 9.72 10.70 10.09 0.953
IL -12 S (pg/ml) 7.05 4.00 6.40 438 0.674
IL- 18 F (pg/ml) 279.77 229.59 743.24 335.59 0.005*
IL- 18 S (pg/ml) 458.16 260.00 795.53 242.61 0.005*

Kruskal-Wallis test

groups with (P = 0.201, 0.332, 0.509, 0.189, 0.619, 0.252
and 0.316), respectively, while the mean of transferred
embryo in non-pregnant women was (3.25) and in
pregnant women was (3.73). There was a significant
difference between 3. HCG groups regarding transferred
embryo (P = 0.013), as clarified in [Table 4].

Cytokines according to the result of 8. HCG (pregnancy
result)

Regarding the median of IL-5 in follicular fluid, in non-
pregnant women was (517.17) and in pregnant women was
(212.14),while the median of serum IL-5, in non-pregnant
women was (151.78) and in pregnant women was (67.71).
However, there was a significant difference between B
HCG groups regarding follicular and serum level of 1L-5
with (P = 0.005)

About the median of IL-12 in follicular fluid, in non-
pregnant women was (11.79) and in pregnant women
(10.70). However, there was no significant difference
between B HCG groups (P = 0.953), while the median
of serum IL-12, in non-pregnant women was (7.05) and
in pregnant women was (6.40).There was no significant
difference between B HCG groups (P = 0.674).

Concerning the median of I1L-18 in follicular fluid, in non-
pregnant women was (279.77) and in pregnant women

was (743.24),while The median of serum IL-18, in non-
pregnant women was (458.16) and in pregnant women
was (795.53). However, there was a significant difference
between B HCG groups regarding follicular and serum
level of IL-18 with (P = 0.005), as in [Table 5].

Discussion

Regarding the median of follicular fluid and serum IL-5
levels, there were no significant difference between groups
asin[Table 1]. ILS is found in serum and follicular fluid of
women undergoing ICSI. It has effect on folliculogensis,
maturity of Oocytes, quality of embryos and pregnancy
rate. This study agreed with the study by Terenina ez a/,['?
who suggested that IL-5 acts as one of the upstream key
regulators of porcine ovarian follicular atresia. And the
study by Niu et al'"¥ who demonstrated a non-significant
correlation between FF IL-5 of patients with or without
PCO syndrome undergoing in vitro fertilization (IVF).
Also the study by Alhilali et al,'"”who observed that the
increased level of follicular fluid IL-5 was associated
with quality of poor oocyte.In addition, Bouet et a/l'¥
reported that IL-5 in FF was no significant result in
POR patients.

About the median of follicular fluid and serum IL-12
levels. The male factor was significantly different from
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PCOS and POR causes with (P = 0.005). IL- 12 has a role
in follicular fluid and correlation of their concentration
with follicular and embryo development during fertility
procedures. A study conducted by Lédée et al,™ who
reported the significant elevation of IL-12 in highly
fragmented embryos on Day 2, suggests that it has a
deleterious role.While the study by Sarapik ez al'® who
noted that positive association between the follicular level
of TL-12 and the number of fertilized oocytes and good-
quality embryos proportion. And study by Piccinni et
al," who found that IL- 12 has a role in increased follicle
diameter during Puncture. Also the study by Adamczak
et al® who noted about the IL-18 as well as IL-12 role
are thought to be of particular importance in the embryo
implantation.

On the other hand, about the median of IL-18 level in
the follicular fluid and serum. There were no significant
difference between groups. IL-18 is important in
implantation and successful IVF. Endometrial cytotoxicity
by recruiting the uterus natural killer (uNK) cells, which
associated with over expression of IL-18, but some
mediators can control this process and allowing for proper
angiogenesis and embryo implantation.

Some studies consistent with present study such as the
study by Sarapik et al'¥ who demonstrated the median
of IL- 18 in FF of Male factor infertility was (311.0), in
PCO was (463.4) with no significant association between
groups. While another studies disagree with current study
such as the study by Chen et al,'7 who found that 1L-18
levels were significantly higher in serum than in follicular
fluid. And IL-18 levels in follicular fluid also increased
with a rising BMI, the correlation between IL-18 levels
in serum and the ovarian stimulation response was not
statistically significant (P = 0./16), whereas the correlation
between IL-18 levels in follicular fluid and the ovarian
stimulation response was significant (P = 0.003).Also,
study by Al-Musawy et al,'¥ who reported that level of
IL18 was highly statistically significant in PCOS women
comparing to normal women, and these high levels were
related to PCOS independent on the presence of obesity
or hyperandrogenism, and there is a positive correlation
between IL18 and negative correlation between these
markers and obesity and hyperandrogenism. In addition,
the study by Ibrahim and Al-Saffar*y Whose demonstrated
IL-18 in serum of PCO patients and control were highly
significant. And there is a significant difference of 1L-18
level between PCOS patients and BMI according to the
normal weight, overweight and obese PCOS women.The
differences of these results may be due to the ethnicity in
different populations.

Regarding the demographic characteristics in [Table 2],
there were no significant difference between B HCG result
groups. Concerning the age, this study different with many
studies such as the study by Ahmed et al*” who found the
mean of age of non-pregnant women was (33.5) while,

the mean of age of pregnant women was (29.8) with
highly significant result (P = 0.001).Also studies by Zahir
et al® and Chen et al” whose mentioned that age of
the female was the main predictor of pregnancy but its
significant effect in decreasing pregnancy rate appear if
age was increased more than 35. While this study agreed
with the study by?¥l whose demonstrated the age mean of
non-pregnant women was (31.80) while the age mean of
pregnant women was (30.86) with no significant result (P
=0.61).

About BMI, current study consistent with the study by
Ahmed et al,”” who found that the BMI of non-pregnant
women was (28.8) and pregnant women was (28.6) with
non-significant result (P = 0.825). The study by Swadi,
Edan and Al-Dulaimi,”” revealed to the BMI of non-
pregnant women was (28.23) and pregnant women was
(26.50) with no significant result (P = 0.24).While, the
mean of infertility duration in this study compatible with
study accomplished by,?) whose reported that the mean
of infertility duration of non-pregnant women was (8.30)
while pregnant women was (9.06) with no significant
differences (P = 0.63).

About the primary and secondary types of infertility,
there were no significant relationship to the . HCG
results (P = 0.894).There is no significant influence of
infertility type on pregnancy rate and that consistent with
other studies of Metello er al** and Swadi, Edan and
Al-Dulaimi,?¥ whose reported the primary and secondary
types of infertility in pregnant women were (9) and (6)
respectively, whereas, in non-pregnant women were (28)
and (7) respectively with no significant result (P = 0.13).

There were a non-significant association to the 5.HCG
results (P = 0.439) concerning the infertility causes,.
This results consistent with the study by Swadi, Edan
and Al-Dulaimi,? whose reported there is no significant
influence of infertility causes on pregnancy rate, this can
be attributed to the role of ICSI in overcoming almost all
causes of subfertility.

There were non-significant differences between  HCG
result groups regarding the hormonal study according
to the result of 5. HCG (pregnancy result). This finding
consistent with many studies such as the study by Bjercke
et al. Bedaiwy et al. Al-Ghazali and Al-Jarrah, Ashrafi et
al. Cicek et al. and Ali, Al-Murshidi and Al-Jarrah,?-3%
whose mentioned the same results of current study.

About the clinical characteristics according to the
result of . HCG (pregnancy result), there were no
significant difference between groups, while concerning
the transferred embryo in pregnant and non-pregnant
women, there were a significant difference with (P =
0.013) between . HCG groups. The present study agreed
with the study conducted by Al-Ghazali and Al-Jarrah,?"
whose revealed to the mean of embryos was higher in
pregnant women with significant result. Also, the study
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by Ali, Al-Murshidi and Al-Jarrah®” whose demonstrated
that ICSI outcome is similar in pregnant compared with
non-pregnant patients. In addition, the follicles, maturity
rate, embryo GI, embryo GII, and embryo GIII were
no significant results while transferred embryos was
significant, but this study inconsistent with current study
regarding fertilization rate. The chance of pregnancy
increases along with number of embryo transferred.

Regarding the median of IL-5 in follicular fluid and
serum levels in pregnant and non-pregnant women, there
were a significant difference between . HCG groups
with (P = 0.005).This study disagreed with the study
accomplished by Niu et al,'® who found a significant
correlation between FF IL-5 from the largest follicle with
top-quality embryo and the potential development of
embryo and ICSI outcome in a cohort of patients with or
without PCO syndrome undergoing IVF. Also, this result
compatible with study by Alhilali et al.," who reported
that elevated IL-5 level in follicular fluid was related with
poor quality of oocyte and confirmed that IL-5 could be
a negative predictor to the outcome of pregnancy in ICSI
cycles.

Moreover, this study disagree with many studies such as
the study by Bedaiwy et alP9 regarding the median of
IL-12 in follicular fluid and serum levels., who revealed
to the concentrations of IL-12 in FF were significantly
lower in pregnant compared with non-pregnant women
with (P = 0.0002). Higher concentrations of IL-12 is
associated with a negative outcome in IVF treatment.
Interleukins-12 is one of biological markers that appear
to affect IVF outcome.Also, the study by Lédée er al. ™
who reported the significant elevation of I1L-12 in highly
fragmented embryos on Day 2, suggests that it has a
deleterious role. In addition, the elevated IL-12 levels in
pooled FF is associated with a poor pregnancy rate. While
the study that conducted by Sarapik et al.,') who reported
that successful fertilization of the ovum and development
of an embryo correlated with the higher concentration of
IL-12.

Furthermore, There was a significant difference between
p. HCG groups with (P = 0.005) concerning the
interleukin-18 in follicular fluid and serum of pregnant
and non-pregnant women. This study consistent with the
study by Giinther et al,*y! who found that IL-18 have a
significant result with (P = 0.0001),the presence of this
cytokine in the follicular fluid indicates ovarian secretion
and this interleukin seems to be a prognostic marker of
success in treatment of reproductive process.>3

CoNcLUSION

The level of IL-12 in serum and Follicular fluid were
statistically significant in male factor cases comparing
to PCOS and POR women. Further studies needed to

confirm the association between these cytokines and
women infertility.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Vander Borght M, Wyns C. Fertility and infertility: Definition and
epidemiology. Clin Biochem 2018;62:2-10.

2. El Adlani S, Benksim A, KaddourM YAB, Soummani A,
Cherkaoui M. Infertility: knowledge and attitudes of Moroccan
young people—gender approach. Middle East Fertil Soc J
2021;26:1-5.

3. Sharif YH. The induction of ovulation in women with polycystic
ovarian syndrome via: letrozolevs Clomiphene citrate. Journal of
Pharmaceutical Negative Results 2022;13.1:30-4.

4. Belenkaia LV, Lazareva LM, Walker W, Lizneva DV, Suturina LV.
Criteria, phenotypes and prevalence of polycystic ovary syndrome.
Minerva Ginecol 2019;71:211-23.

5. Wang J, Liu B, Wen J, Qu B. The role of dehydroepiandrosterone
in improving in vitro fertilization outcome in patients with DOR/
POR: a systematic review and meta-analysis. Combinatorial
Chemistry & High Throughput Screening 2023;26:916-27.

6. Laggqan MM, Yassin MM. Investigation of the Predictive Factors
of Diminished Ovarian Reserve in Women Aged Less Than 40
Years and Undergoing ICSI Cycle. Reprod Sci 2023;30:873-82.

7.  Lepore M., Petruzziello A. Situation-Aware DSS to Support
Assisted  Reproductive  Technology = Outcome  Prediction.
Proceedings — 2021 IEEE International Conference on Cognitive
and Computational Aspects of Situation Management, CogSIMA.
2021;103-107.

8. GengT, Cheng L, Ge C, Zhang Y. The effect of ICSI In infertility
couples with non-male factor: a systematic review and Meta-
analysis. J Assist Reprod Genet 2020;37:2929-45.

9. Adamczak R, Ukleja-Sokotowska N, Lis K, Dubiel M.
Function of follicular cytokines: roles played during maturation,
development and implantation of embryo. Medicina (Kaunas)
2021;57:1251.

10. Alhilali MJS, Parham A, Attaranzadeh A, Amirian M,
Azizzadeh M. IL-5 in follicular fluid as a negative predictor
of the intracytoplasmic sperm injection outcome. Cytokine
2019;113:265-71.

11. Piccinni MP, Vicenti R, Logiodice F, Fabbri R, Kullolli O, Pallecchi
M, et al. Description of the follicular fluid cytokine and hormone
profiles in human physiological natural cycles. J Clin Endocrinol
Metab 2021;106:¢721-38.

12. Terenina E, Fabre S, Bonnet A, Monniaux D, Robert-Granié
C, SanCristobal M. Differentially expressed genes and gene
networks involved in pig ovarian follicular atresia. Physiol. Genom
2017;49:67-80.

13. Niu Z, Ye Y, Xia L, Feng Y, Zhang A. Follicular fluid cytokines
composition and oocyte qualityin polycystic ovary syndrome
patients with metabolic syndrome undergoing in vitro fertilization.
Cytokine 2017;91:180-6.

14. Bouet PE, Thomas B, Juan M, Chao de la B, Lisa B, Simon B, et
al. The cytokine profile of follicular fluid changes during ovarian
ageing. J GynecOl Obstet Hum Repord 2020;49:101704.

15. Lédée N, Lombroso R, Lombardelli L, Selva J, Dubanchet S,
Chaouat G, er al. Cytokines and chemokines in follicular fluids
and potential of the corresponding embryo: the role of granulocyte
colony-stimulating factor. Hum Reprod 2008;23:2001-9.

16. Sarapik A, Velthut A, Haller-Kikkatalo K, Faure GC, Béné MC,
de Carvalho B, er al. A Follicular proinflammatory cytokines

Medical Journal of Babylon | Volume 22 | Issue 3 | July-September 2025 -




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Al-Faham, et al.: Role of some cytokines among infertile women undergoing ICSI

and chemokines as markers of IVF success. Clin Dev Immunol
2012;2012:606459.

Chen H, Yang X, Du J, Lu M. Interleukin-18 gene polymorphisms
and risk of recurrent pregnancy loss: A systematic review and
meta-analysis. J Obstet Gynaecol Res 2015;41:1506-13.
Al-Musawy SH, Al-Saimary IE, Flaifil MS. Levels of Cytokines
profile in polycystic ovary syndrome. Med J Babylon 2018;15:124-8.
Ibrahim MI, Al-Saffar JM. Interleukin-18 serum level and gene
polymorphism in Iraqi polycystic ovary syndrome females. Journal
of Pharmaceutical Sciences and Research 2018;10:3291.

Ahmed M, Shareef O, Adam I, Rayis D. Maternal age and
intracytoplasmic sperm injection outcome in infertile couples at
Khartoum, Sudan. F1000Res 2015;4:1339.

Zahir R, Al-yasiry, Alsayigh HA, Hasan MF, Alkafaji NN. The
Impact of Maternal Age on Intracytoplasmic Sperm Injection (ICSI)
Outcomes in Infertile Couples. Medico Legal Update 2020;20:822-6.
Chen H, Li J, Cai S, Zeng S, Yin CU. Impact of body mass index
(BMI) on the success rate of fresh embryo transfer in women
undergoing first in vitro fertilization/intracytoplasmic sperm
injection (IVF/ICSI) treatment. Int J Obes 2022;46:202-10.

Swadi NN, Edan SB, Al-Dulaimi AR. Serum and Follicular Fluid
Thyroid Hormone Levels and Intra-Cytoplasmic Sperm Injection
(ICSI) Outcomes. Master Thesis,Babylon University 2023:63-9.
MetelloJ L, Tomas C, Ferreira P. Can we predict the IVF/ICSI live
birth rate? JBRA Assist Reprod 2019;23:402-7.

Bjercke S, Fedorcsak P, Abyholm T, Storeng R, Ertzeid G, Oldereid
N, et al. TIVF/ICSI outcome and serum LH concentration on day
1 of ovarian stimulation with recombinant FSH under pituitary
suppression. Hum Reprod 2005;20:2441-7.

Bedaiwy M, Shahin AY, Abulhassan AM, Goldberg GM, Sharma
RK, Tommaso AA. Differential Expression of Follicular Fluid

27.

28.

29.

30.

31.

32.

33.

Cytokines Relationship to Subsequent Pregnancy in IVF Cycles.
Reprod BioMedicine 2007;15:321-5.

Al-Ghazali BS, Al-Jarrah DM. Factors Affecting Intra-Cytoplasm
Sperm Injection (ICSI) And Pregnancy Outcome in the Fertility
Center of Al —Najaf City. The Iraqi Postgraduate Medical Journal
2013;12:706-11.

Ashrafi M, Sadatmahalleh SJ, Akhoond MR, Ghaffari F,
Zolfaghari Z. ICSI outcome in infertile couples with different
causes of infertility: a cross-sectional study. Int J Fertil Steril
2013;7:88-95.

Cicek MN, Kahyaoglu I, Kahyaoglu S. The comparison of
microdose flare-up and multiple dose antagonist protocols based
on hCG day estradiol (E2), progesterone (P) and P/E2 ratio
among poor responder patients in ICSI-ET cycles. Eur Rev Med
Pharmacol Sci 2015;19:539-44.

Ali RA, Al-Murshidi SY, Al-Jarrah DM. Effect of Interleukin-
1beta in the Serum and Follicular Fluid on Intracytoplasmic Sperm
Injection Outcome in Women. Master Thesis, Kufa University
2018;5:64-71.

Giinther V, Alkatout I, Fuhs C, Salmassi A, Mettler L, Hedderich
J, et al. The Role of Interleukin-18 in Serum and Follicular Fluid
during In Vitro Fertilization and Intracytoplasmic Sperm Injection.
Biomed Res Int 2016;2016:6379850.

Hussaini HA, Gatea AK, Al-Shaikh SF. Detection of uterine
abnormalities using three-dimensional vaginal ultrasound in
infertile women undergoing assisted reproductive techniques. Med
J Babylon 2024;21:94-100.

Ejam ZY, Adem §, Gatea AK. Serum Vascular Endothelial
Growth Factor in Pregnant Women with Different Types of
Assisted Reproductive Techniques. Med J Babylon 2024;21:
982-986.

-Medical Journal of Babylon | Volume 22 | Issue 3 | July-September 2025




