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ABSTRACT

Background: Infertility is the failure to establish a clinical pregnancy after 12 months of regular and unprotected sexual
intercourse. Infertility may occur due to male factor or female factor or both. The most common causes of infertility are ovulatory
dysfunction, including polycystic ovaries (PCO) and poor ovarian reserve (POR).

Methods: A cross sectional study includes 100 participants, male factor (n=40) ,PCOS (n=30) and POR (n=30) .The samples of
blood were collected at cycle day two and detected the hormonal levels by MINI VIDAS system.

Results: The result of present study showed that follicle-stimulating hormone (FSH), estradiol (E2) , anti-Mullerian hormone
(AMH) and Estradiol hormone (E2) at day of human chorionic gonadotropin (HCG) injection in POR were significantly different
from male factor and PCOS cases with (P=0.005, P=0.008, P=0.005, P=0.005) respectively. About the luteinizing hormone (LH)
in Male factor cause was significantly different from PCOS and POR patients with (P=0.006). While, prolactin in PCOS cause
was significantly different from male and POR causes with(P=.0.005).In addition, Total follicle number, Embryo Grade I(GI ),
Embryo Grade Il (G1I) of POR women were significantly different from male factor and PCOS cases with (P=0.005,P=0.005 and
P=0.003) respectively. Whereas, Embryo Grade Il (GlIl) of PCOS women was significantly different from male factor and POR
patients with (P=0.030).

Conclusion: The serum hormonal levels of FSH, E2,AMH and E2 HCG were significant associated with POR infertile women,
whereas, prolactin hormone was significant related with PCOS women. Also, the total follicle number, Embryo Grade I(Gl ),
Embryo Grade Il (GlI) significantly related with POR women, while, Embryo Grade I11 (GlllI) more related with PCOS infertile
women.
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INTRODUCTION:

Infertility can be described as a couple based disease that prevents women from becoming pregnant after one year during regular,
sexual relations without protection (1,2). The most common causes of infertility are Female factor 40% and male factor 30% (3).
Male infertility is defined as the inability of a male partner to accomplish a pregnancy in a fertile female partner(4). It is
accounting for 40-50% of all infertility cases (5). Female infertility has many causes, ovulation disorders is one of this
causes(6).Disorders of owvulation are often present with irregular periods (oligomenorrhoea) or an absence of periods
(amenorrhoea). Studies done worldwide prove that the most common causes of female infertility are polycystic ovarian syndrome
(PCOS) and primary Ovarian insufficiency (7,8). PCOS is a heterogeneous disorder recognized by a triad of hyperandrogenism,
irregular of menstrual cycle and polycystic ovaries morphology. Therefore, patients can present with various manifestations of this
triad depending on the patient’s age, lifestyle and disease phenotype (9). Also, this syndrome is characterized by variation in the
levels of different types of hormones such as follicle-stimulating hormone (FSH), luteinizing hormone (LH) and others (10).Poor
ovarian reserve (POR) is another ovulatorydisorderwhich defined as a decrease in the number and/or quality of oocytes in the
ovary, accompanied by decline in the level of anti-Mdllerian hormone (AMH), a decrease in the number of antral follicles, and an
increase in the level of follicle-stimulating hormone (FSH) (11). Regarding thelntra-Cytoplasmic Sperm Injection (ICSI), which is

a single healthy sperm is injected directly into a mature egg.lIt is a type of assisted reproductive technology (ART). (12)
MATERIALS AND METHODS:

The current study included 100 participants divided into three groups depended on the most common causes of infertility.Male
factor representthe first group, which composed of 40 patients. The second group is PCOS, which includes of 30 patients. The
third group is POR, which represented 30 patients whose performed Intra-Cytoplasmic Sperm Injection (ICSI) attended to the
Fertility Center in AL-Sader Teaching Medical City, Al-Ameer International Center for Fertilization and IVF and Al-Kafeel
hospital. All patients have undergone an antagonist protocol and were diagnosed by specialized Gynecologists and Embryologists
. The patients age ranged from (18-40) years old.At cycle day two, 5 ml of blood samples were collected from the patients in gel
tube and allowed to clot after that serum was separated by centrifugation at 3000 rpm for 5 minutes. Serum was used to determine
the FSH, LH, prolactin, E2, A.M.H,E2 day of HCG injection and B.HCG concentrations by MINI VIDAS system.

RESULTS

Demographic characteristics of the infertility causes among study groups:
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The patients age ranged from (18-40) with mean values (30.00), (29.97) and (31.50) among male factor, PCOS and POR patients
respectively with no significant difference between them (P =0.439). The mean value of body mass index (BMI) in male factor
patients were (28.82) and (26.80) of PCOS while the BMI of POR with mean value (28.69). There were no significant differences
in BMI between patients groups (P=0.474). About Duration of infertility, the mean values of male factor, PCOS and POR were
(9.19), (8.00) and (9.20) respectively with a non significant differences (P=0.532).

Concerning the types of infertility, the male factor count of primary infertility was (33), while the counts of PCOS and POR were
(23), (22) respectively. Whereas, the male factor count of secondary infertility was (7), while the counts of PCOS and POR were
(7), (8) respectively. There was no significant differences about infertility types between patients groups (P =0.684). Demographic

characteristics of the subjects according to the cause of infertility are presented in table (1).

Table (1): Demographic characteristics according to the cause of infertility.

Cause of infertility P value
Male (40) PCOS (30) POR (30)
Mean +SD Mean +SD Mean +SD
Age (year) 30.00 5.88 29.97 4.72 31.50 5.36 0.439
BMI (Kg/m?) 28.82 10.36 26.80 3.47 28.69 5.53 0.474
Duration (y) 9.19 4.93 8.00 4.73 9.20 5.06 0.532
Count % Count % Count %
Infertility pri. 33 41.0 23 30.8 22 28.2 0.684
Infertility sec. 7 31.8 7 31.8 8 36.4

Infertility pri.: Primary infertility, Infertility sec.: Secondary infertility, ANOVA test (LSD test), Chi-square test, SD:
Standard deviation.

Serum levelof Hormones among patient groups and their associationwith the causes of infertility:

The follicle stimulating hormone mean in male factor was (5.63) and in PCOS group was (5.72), while in POR group was (7.42).
However, POR was significantly different from male and PCOS causes (P=0.005), as found in table (2).

Also, the luteinizing hormone mean in male factor group was (3.43) and PCOS group was (6.27), while in POR group was (7.01).
However, Male factor cause was significantly different from PCOS and POR causes with (P=0.006). On the other hand, the mean
of prolactin in male factor was (18.79), in PCOS cases were (31.29) and in POR was (16.74). However, PCOS cause was
significantly different from male and POR causes with (P=0.005).

Regarding Estradiol hormone (E2)at cycle day two, the mean in male factor was (48.07), in PCOS cases was (51.97) and in POR
was (33.59). However, POR was significantly different from male and PCOS causes with (P=0.008). The anti mullerian hormone
(AMH) mean in male factor was (3.28), in PCOS group was (4.13) and in POR was (0.87). However, Male causes was
significantly different from PCOS and POR. Also, PCOS was significantly different from POR (P=0.005). About the mean of
Estradiol hormone (E2) at day of HCG injection in male factor was (2262.58), in PCOS cases was (1951.83) and in POR was
(1282.20) However, POR was significantly different from male and PCOS causes with (P=0.005).

Table (2): Hormonal study associated to the causes of infertility.
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Variables Cause of infertility P value
Male (40) PCOS (30) POR (30)
Mean SD Mean SD Mean SD
FSH (mlU/ml) 5.63 1.16 5.72 1.84 7.42 3.75 0.005*
LH (mIU/ml) 3.43 0.99 6.27 4.09 7.01 7.70 0.006*
Prolactin (ng/ml) 18.79 6.62 31.29 16.32 16.74 7.04 0.005*
E2 day 2 (pg/ml) 48.07 18.93 51.97 35.56 33.59 11.48 0.008*
AMH (ng/ml) 3.28 1.17 4.13 2.09 0.87 0.29 0.005*
E2 HCG (pg/ml) 2262.58 832.43 [1951.83 770.88 |1282.20 705.68 ]0.005*

FSH: follicle stimulating hormone, LH: Luteinising Hormone, E2at day 2:Estradiol hormone at cycle day two, AMH: Anti
Mullerian Hormone, E2 HCG: Estradiol Hormone at Human Chorionic Gonadotropin injection . ANOVA test (LSD test).

Clinical characteristics that related with the causes of infertility:

The mean of Intracytoplasmic sperm injection (ICSI ) attempt in male factor cases was (0.41) and in PCOS group was (0.35),
while in POR group was (0.77) . However, no significant difference between groups (P=0.060). About the mean of Total follicle
number in male factor cases was (12.33) and in PCOS group was (13.65), while in POR group was (7.43). However, POR was
significantly different from male and PCOS causes with (P=0.005).

Regarding the mean of Maturity rate in male factor cases was (84.37) and in PCOS group was (76.74), while in POR group was
(77.35). However, no significant difference was detected (P=0.109). The mean of Fertilization rate in male factor cases was
(80.74) and in PCOS group was (79.52), while in POR group was (83.70). However, no significant difference was detected
(P=0.623).

Also, the mean of embryo Grade I(GI ) in male factor cases was (3.28) and in PCOS group was (2.48), while in POR group was
(1.20). However, POR was significantly different from male and PCOS causes (P=0.005). In addition, the mean of embryo Grade
Il (GIl) in male factor cases was (3.31) and in PCOS group was (3.39), while in POR group was (2.00). However, POR was
significantly different from male and PCOS causes (P =0.003). About the mean of embryo Grade Ill (GlIl) in male factor cases
was (1.62) and in PCOS group was (2.29), while in POR group was (1.23). However, PCOS was significantly different from POR
and male factor causes (P=0.030). Concerning the mean of Transferred embryo in male factor cases was (3.69) and in PCOS
group was (3.39), while in POR group was (3.07). However, POR was significantly different from male causes (P=0.015).

On the other hand, The count of Beta-Human Chorionic Gonadotropins (B.HCG) test, the male factor count of Negative resulte
was (28), while the counts of PCOS and POR were (18), (21) respectively. Whereas, the male factor count of positive test was
(12), while the counts of PCOS and POR were (12), (9) respectively .There were no significant difference between groups
(P=0.439), as present in table (3).

Table (3): Mean of clinical characteristics according to the infertility causes

Variables Cause of infertility P value
Male (40) PCOS (30) POR (30)
Mean SD Mean SD Mean SD
ICSI attempt 0.41 0.64 0.35 0.66 0.77 0.90 0.060
Total follicles 12.33 4.14 13.65 7.18 7.43 4.52 0.005*
Maturity rate 84.37 1453 |76.74 18.52 [77.35 17.70 0.109
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Fertilization rate 80.74 14.59 79.52 18.06 83.70 19.40 0.623
Embryo Gl 3.28 2.05 2.48 1.61 1.20 1.24 0.005*
Embryo GlI 3.31 1.64 3.39 2.22 2.00 1.31 0.003*
Embryo GllI 1.62 1.55 2.29 1.68 1.23 1.43 0.030*
Transferred embryo 3.69 0.61 3.39 0.92 3.07 1.08 0.015*
Count % Count % Count %
B HCG result
Ve 28 71.8 18 58.1 21 70.0 0.439
+ve 12 28.2 12 41.9 9 30.0

ICSI: Intracytoplasmic sperm injection, Gl: Grade |, B HCG: Beta-Human Chorionic Gonadotropins, ANOVA test (LSD
test), Chi-square test

DISCUSSION:
The age of patients ranged from (18-40) with no significant result (P=0.439) between the studied groups.This results were

compatible with other studies such as the study accomplished by (13),who found the mean age of male factor and PCOS were
(32.6), (34.8) respectively and a study conducted by (14), in which the mean age (27.7) which reported a non significant result
between the patients and control groups about age of PCOS group. Concerning the POR group the mean age of women in the our
study wasidentical to the study of (15), in which mean age was(32.00) with a non significant differences between the two groups
(P > 0.05). While the study by (16),in which the mean age was (36.68 ) and there was significantly lower in the control group
compared with the POR patients group with (p< 0.001).

In addition, the study showed there was no significant differences in BMI between patients groups with (P=0.474). The results of
current study were related with other studies such as the study by (17) and (18),whose reported the BMI means were (23.4), (23.6)
of male factor and PCOS respectively with no significant association was observed (P >0.05) . Also, a study by (19), in which
BMI mean of male factor was (23.97) withno significant result and the study by (20), in which BMI mean was (27.19) in PCOS
groupwithno significant difference (P>0.05). Several studies have proven the obesity prevalence among PCOS, ranging from 42%
to 62.5%. (21),reported that BMI mean as (34.3). At the same time, (22) and a study of (23), reported that BMI were (27.4) and
(25.5), respectively. There is broad variability in the prevalence of overweight and obese women in PCOS populations in different
countries. The BMI mean of women with the POR group in the present study was (28.69) .This finding is related with the study
by(15), in which the BMI mean was(32.00) with no significant differences between the two groups (P > 0.05).

About duration of infertility, there were a non significant differences (P=0.532) between cases.lt is related with other studies such
as the study by (24), in which the mean of infertility duration was (7.51) with no significant result. Also, the study by (25),in
which mean of infertility duration was (5) with no significant difference. The mean of infertility duration of women with the PCO
group in our study was incompatible with the (26), who found the mean of infertility duration was (2.9). Whereas, the mean of
infertility duration of women with the POR group in this study was (9.20) which is similar to the (15) in which mean of infertility
duration was (9.3) with no significant differences (P > 0.05)

Regarding the types of infertility, there was no significant differences about infertility types between patient groups with
(P=0.684) in current study . Several studies such as the study by(25),whose reported that primary infertility count was 37 (74%)
and secondary infertility was 13 (38%) of male factor infertility. The study by (24),whose found the primary infertility was (34)
and secondary infertility was (11) with no significant difference. In addition, the study by (13),who demonstrated that primary
count was (42) of male factor and count of secondary was(25), while, in PCOS the primary count was (6) and secondary count

was(2). These results were incompatible with the results of present study might be due to ethnic differences or small samples size.
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About the hormonal levels according to the cause of infertility in patients groups. The POR patients were significantly different
from the male and PCOS causes with (P=0.005). The mean of FSH in male factor and PCO were no significant, it is associated
with other studies such as the study of (27), in which fifty PCOS women were recruited for estimation in which serum FSH mean
was (6.10) and a study by(13) who reported the mean of FSH in male factor was (5.6), in PCOS group was (5.7), with no
significant result, the levels of FSH was normal in these groups. Also, a study by(28), who found the FSH mean in PCOS cases
was (5.03) with (P=0.045) and the study by (29), whose found the mean of FSH was (5.7) in PCOS cases. The FSH
determinations are characterized by some difficulties such as the inconvenience of the required blood draw on day 2 or 3 of
menses(30).

About the mean of luteinizing hormone (LH), the male factor cause was significantly different from PCOS and POR causes with
(P=0.006).0ur result agree with the study of (31),who noted mean of LH was (3.8) with no significant result . Also, a study
accomplished by(32), who demonstrated LH mean was (3.2) with no significant result (P=0.20). Regarding the PCOS group
mean was higher than male factor this consistent with many studies such as the study by (33), who found the endocrinological
disorder which is linked to hypersecretion of LH and ovulatory dysfunction is attributed to increased levels of LH . And the study
by (29),revealed that mean of LH in PCO was (6.95). While, current study disagree with the study conducted by (34), whose
reported the association were non significant (P=0.429) between PCOS patients and the control.

Regarding the prolactin hormone, the PCOS women were significantly different from male and POR cases with (P=0.005).It is
related with other studies such as the result of (35),who found higher level of prolactin in PCOS of a group of Bangladeshi women
and a study by(28), whose demonstrated a highly significant result (P=0.001) in PCOS causeconcerning serum prolactin. Also, a
study conducted by (36), in Bangladeshi, observed hyperprolactinemia in 18.6% of PCOS patients. But this study incompatible
with the study by (34), whose foundthat mean of prolactin in PCOS cases was (25.24) and(20.93) in healthy control with non
significant result (P=0.111).

About the Estradiol hormone (E2)at cycle day two, the POR women was significantly different from the male and PCOS causes
with P=0.008). It is similar with other studies like the study of (37), who found the Estradiol hormone mean in non PCO was
(53.8) and in the PCOS cases was (51.97) with no significant result.Concerning Estradiol hormone (E2) at cycle day two in POR
patients, several studies conducted by (15) and (31), whose revealed that mean of Estradiol hormone were (30.10) and (4.9)
respectively with non significant result.

Concerning the anti mullerian hormone (AMH), the male factor was significantly different from PCOS and POR. Also, PCOS was
significantly different from POR with (P=0.005). A study by (29) found the mean of AMH was (7.04) in PCOS patients. Another
study accomplished by (15) revealed the mean of AMH of POR cases was (0.58) and control was (2.56) with significant
association between groups (P=0.001).

About the mean of Estradiol hormone (E2) at day of HCG injection, the POR caseswere significantly different from male and
PCOS causes with (P=0.005). The mean of Estradiol hormone (E2) at day of HCG injection in male factor was non significant .1t
is similar to the study by (37), who found the mean of E2 level on HCG of non PCOS patients was (3911.0) with (P=0.001),
while the mean of this hormone in PCOS was (1951.83). Another study by(29), whose reported the mean of Estradiol hormone at
day of HCG injection was (3565.92 ). The difference was not found to be significant. In present study the mean of Estradiol
hormone at day of HCG injection in POR was significantly different from male and PCOS causes with (P=0.005). A study
conducted by (38) revealed that mean of E2 on HCG day was ( 684.66) in POR cases. However, The differences between these
studies and our study might be due to the a small sample size or differences in study design and geographical areas.

About clinical characteristics according to the cause of infertility, there were no significant result between patient groups
(P=0.060) regarding Intracytoplasmic sperm injection (ICSI) attempt. A study conducted by (39), reported that the patients with
previous ICSI attempts have a higher number of large follicles proportion compared with patients undergoing their first ICSI trial.
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Likewise, fertilization rate was higher (74.4% versus 59.7%) in patients with previous ICSI attempts and first attempt
respectively. This study incompatible with present study and this may be due to small samples size or different methods procedure
used in present study.
Concerning the mean of Total follicle number , the POR was significantly different from male and PCOS patients with (P=0.005).
In male factor and PCO was good number of follicles because stimulation by antagonist protocol and good timing of the
administration of HCG. A study conducted by (33), found the mean of total follicles number in PCOS patients was (6.945). And a
study by (25),whose reported the median of total oocytes was (12) associated with good stimulation of E2,AMH and FSH .
Regarding the mean of maturity rate, no significant difference was detected (P=0.109). Our result was inconsistent with (40), who
found a significant result with (P=0.006) between maturity rate and PCOS cause.
About the mean of Fertilization rate, no significant difference was detected (P=0.623). These results confirm the importance of
ICSI treatment in ensuring a high fertilization rate regardless of the causes of fertility. The present study result compatible with a
study accomplished by (41),who found the fertilization rate of infertile patients was (88.02). ICSI is effective and improve
fertilization rate of oocytes .
Also, the mean of Embryo Grade I(GI) and Grade Il (Gll), POR was significantly different from male and PCOS cases with
(P=0.005) and (P=0.003). Current study result agreed with study of (13) who reported good quality embryos (embryo Grade |
and II) of male factor was (3.8) , PCO was (2.9) and POR was (1.0). POR patients was significantly different from other patients
groups. In addition, the mean of Embryo Grade Il (GllI), PCOS was significantly different from POR and male factor causes with
(P=0.030). A study conducted by (42), revealed to that decrease of AMH was correlated with bad quality of embryos (Embryo
Grade 1) .
On the other hand, the mean of transferred embryo in POR women was significantly different from male cases with (P=0.015).
Current study result was agree with a study of (43), who found a non significant result with (P >0.05) between the PCOS (4.0t
1.5) and non PCOS (4.0+ 1.2) women regarding quality of embryos. Regarding POR in present study, the low number of Oocytes
and their bad quality result in a decrease number of embryos that suitable for transfer. This result compatible with a study result
of (44), who demonstrated the associated with number and quality of oocytes and embryos.
Furthermore, the count of Beta-Human Chorionic Gonadotropins (B.HCG) test with no significant difference between groups
(P=0.439). The pregnancy rate not depended on quality and number of embryos but also associated with others factor effect on
implantation rate. In this study no significant between B.HCG test and causes of infertility groups, this is proof that treatment for
ICSI is the best option for pregnancy. This result disagree with study by (45), who appreciate the relation between outcome of
ICSI and various infertility causes and reported the different success ICSI rate in various infertility causes.
Conclusion: Current study found that serum levels of FSH, E2,Prolactin, AMH and E2 at HCG injection hormones were
significantly different between PCOS and POR cases. Further studies with large samples size are needed for recognizing the role
of these hormones among infertile women.
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