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Introduction: Polycystic ovary syndrome (PCOS) is one of the major causes of infertility
Worldwide and affects about 20% of infertile couples. Patients with PCOS have an
increased risk of first trimester spontaneous abortion ranging from 25% to 73%. Repeated
pregnancy loss (RPL), specified as two or more consecutive pregnancy losses before the
20th week of pregnancy is a frequent obstetric complication. In spite of this, 50% of cases
the pathophysiology remains unknown
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Methods: The current study was carried out on 80 pregnant women in reproductive period,
their age ranged from 20 to 35 ages. They were assorted into two groups: group one
studying 40 women having a history of RPL with PCOS and group two including 40 adult
females having a history of RPL and non PCOS. The women in the two groups were treated
with S5mg/day folic acid/day for 20 weeks.

Results: Homocysteine level in patients with RPL and polycystic ovary was significantly
higher than in women without polycystic ovary syndrome. In addition, folic acid
administration at a daily dosage of 5 mg reduced significantly the rate of fetal loss.

Conclusion: We found that folic acid supplementation early in pregnancy, in a
pharmacological dose might have a beneficial effect on pregnancy outcome.

Introduction

Hibbard in 1964 was the first to describe an association between
spontaneous abortion and maternal folate deficiency due to defective
folate metabolism.! Homocysteine (Hcy) is an essential amino acid
required for the growth of cells and tissues. Homocysteine (Hcy)
is an intermediate product formed by the breakdown of methionine
the aid of certain B-vitamins. Homocysteine remethylation to
methionine is dependent on both folate and cobalamin; and may
undergo trans-sulfuration to cysteine and cystathionine.”? Enzyme
deficiencies involved in the remethylation of homocysteine result in
hyperhomocysteinemia.’ Elevated homocysteine can occur in cases of
dietary or genetic vitamin deficiency, or reduced enzyme activities.*
Homocysteine levels are typically higher in men than women, and
increase with age. Common levels in Western populations are 10 to
12 pmol/L, and levels of 20 umol/L are found in populations with
low B-vitamin intakes or in the elderly.’ Abnormally high levels of
homocysteine in the serum, above 15 umol/L, are a medical condition
called hyperhomocysteinemia.® Elevated plasma homocysteine levels
are associated with an increased risk of atherosclerosis and thrombosis,
as well as a variety of other pathologies such as birth defects,
osteoporosis, diabetes and renal disease. The prognostic ability of
plasma homocysteine level as a hazard factor for atherothrombotic
orders raised the appealing hypothesis that reduction of homocysteine
levels by vitamin supplementation might result in a commensurate
reduction and the risk of atherothrombotic events.” The purpose of
this study was to assess the prevention of recurrent pregnancy loss in
females with polycystic ovary syndrome and hyperhomocysteinemia
by administration of folic acid 5 milligram/day.

Patients and methods

This is a randomized blind comparative study conducted on 80
patients in the Department of Obstetrics & Gynecology at Tanta
University Hospital. All cases included in this study were selected
early in pregnancy, immediately after pregnancy test was positive.
The study began on May 2017 and end in May 2018. Patients were
classified into two groups:

i. Group 1:Includes 40 patients with PCOS, hyperhomocysteinemia
and a history of recurrent abortion, treated with Smg/day folic
acid/day for 20 weeks.

ii. Group 2: Includes 40 women with recurrent pregnancy loss
without PCOS treated with folic acid 0.5mg/day.

The inclusion criteria were:
i. Age between 20 and 35 years old.

ii. Patients with PCO (PCOS was diagnosed according to the
Rotterdam criteria if at least two of the following criteria
were present: Oligo/amenorrhea, clinical or biochemical
hyperandrogenism and PCO on USG)

iii. Patients with hyperhomocysteinemia.

iv. Patients with recurrent pregnancy loss (three or more consecutive
miscarriages).

The exclusion criteria were:

a. Women with any systemic disease.
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b. Women have other causes of RPL, including chromosomal,
uterine abnormalities; antiphospholipid syndrome,
Inflammatory, autoimmune and any other condition affecting
homeostasis, will be ruled out by either physical examination
or patient history.

c. Smokers and alcohol consumption.

d. Patient with prolactinoma, congenital adrenal hyperplasia,
Cushing syndrome, Virilizing ovarian or adrenal tumors.

All patients were subjected to the following:

i. An informed consent obtained from all participants in this
research.

ii. Personal history: Name, age, parity, occupition, residency and
Special habits.

iii. Husband history: name, age, occupition, residency, Special
habits and chronic diseases.

iv. Past history: medical diseases, abdominal surgeries, drug
therapy or allergy.

v. Menstrual history: menarche, regularity, duration, amount
and associated péin.

vi. General & local clinical examination: to exclude general
diseases, local causes of RPL.
vii. Measurement of serum homocysteine by ELISA.
viii. Finally, using folic acid to evaluate its effect in prophylaxis
against early recurrent pregnancy loss in women with polycystic
ovary syndrome and hyperhomocysteinemia.

Results

The present work was carried out on 80 pregnant women in
reproductive period, their age ranged from 20 to 35 years. They
were assorted into two groups: Group one included 40 adult females
having a story of repeated pregnancy loss (RPL) with PCOS. Group
II included 40 adult females having a history of RPL and non PCOS.
). All participants completed the study and the primary outcome was
analyzed. Both groups were well matched (Table 1) considering the
age, gravidity, parity and BMI. However, homocysteine level in group
1 was significantly higher in the group:

i. Of patients with RPL and polycystic ovary than in group

ii. Of patients with RPL without polycystic ovary. In addition, the
distribution of gravidity and parity was similarly insignificant
(Table 2) & (Table 3)

Table | The clinical data and homocyeine of the studied patients

Item Group | Group 2 P
Age 28.88+4.85 27.33+3.79 0.866
Gavidity 4.7310.64 4.80£0.61 0.866
Parity 0.33£0.57 0.53+0.64 0.866
BMI 25.68+3.85 26.23+3.91 0.866
Homocysteine 20.28+2.09 8.99+1.76 0.001*
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The effects of folic acid administration during the first 20 weeks
of gestation on fetal outcome are depicted in Table 4. It was observed
that administration of folic acid in homohycysteinemia-polycystic
ovary cases caused significant decrease in the fetal loss.

Table 2 The distribution of gravidity in both groups

Gravidity Group | Group 2 Total
4 N 15 12 27
%  37.50% 30.00% 33.80%
s N 21 24 45
%  52.50% 60.00% 56.30%
. N 4 4 8
% 10.00% 10.00% 10.00%
N 40 40 80
Total
% 100.00% 100.00% 100.00%
X2 0.533
Chi-square
P-value 0.766
Table 3 The distribution of parity in both groups
Parity Group | Group 2 Total
0 N 29 22 51
% 72.50% 55.00% 63.80%
| N 9 15 24
% 22.50% 37.50% 30.00%
5 N 2 3 5
%  5.00% 7.50% 6.30%
N 40 40 80
Total
% 100.00% 100.00% 100.00%
X2 2.661
Chi-square
P-value 0.264

Table 4 The effect of folic acid administration during the first 20 weeks of
gestation on fetal outcome

Group | Group 2
(N=40) (N=40) X2 P-value
N % N %
Fetal Positive 38 95 32 80
pulsations
4.112 0.043*
byUS GA  Negative 2 5 8 20
(>-9)
Pregnancy Positive 35 92.1 23 719
status GA 5.013 0.025%*
(10-15) Negative 3 79 9 28.1
Pregnancy Positive 34 97.1 18 783
status GA 5.343 0.021%*
(15-20) Negative | 2.9 5 23.17
Live 4 85 18 45
birth
Fetal 14142 0001
outcome Abortion 5 12.5 17 425 ) :
IUFD | 25 5 12.5

GA = Gestational age in weeks
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Discussion

In the current work, we found that fasting serum homocyseine levels
ranged between 15-25 and 5-12Umol\l with a mean of 20.28 + 2.09
and 8.99 + 1.76 for group 1 and group 2 respectively. Homocysteine
was significantly higher in women with RPL and polycystic ovary
than in women without polycystic ovary but have RPL. Various
surveys were focused on the connection between PCOS and insulin
resistance.® In addition, a high risk of premature coronary artery
disease (CAD) has been described in patients with PCOS.” However,
the exact etiology has not even been fully identified. To identify the
pathogenesis for CAD in PCOS patients, several genetic studies
have related to risk factors for CAD.'*!"" The risk factors associated
with CAD are smoking, diabetes, family history, and increased
homocysteine (Hcy) levels in PCOS."” Among the risk factors, it was
described that the homocysteine level is extremely linked to insulin
resistance in PCOS patients.!’ In Kazerooni and associates study,
they proved to investigate the role of hyperandrogenemia, insulin
resistance, and hyperhomocysteinemia as well as inherited and
acquired thrombophilias in patients with PCOS who had recurrent
pregnancy loss (RPL). The writers establish that patients with PCOS
and RPL had higher testosterone, DHEAS, and homocysteine (Hcy)
levels than patients without PCOS but with RPL. RPL in those patients
with PCOS was also associated with hypofibrinolysis and decreased
insulin sensitivity. Kazerooni and coworkers, also observed higher
levels of Hey in patients with RPL than in healthy people.'*

In the present study folic acid was given in an oral daily dose
of 5mg/day to women of group 1 and in a dose of 0.5mg/day for
women of group 2. We found that the effect of folic acid S5Smg/day was
significant while the effect of folic acid 0.5 mg was non-significant
against the occurrence of early recurrent pregnancy loss (p < 0.05).
The homocysteine levels of hyperhomocysteinemic women with
PCOS were reduced after 3 months of folic acid supplementation,
and the rate of decrease was higher among women without insulin
resistance.'’ Randeva and associates noted that elevated serum Hcy
levels are present in PCOS women, indicating that an alteration in Hey
metabolism may be implicated in the increased risk of cardiovascular
disease in such patients.'® In spite of several works, the real mechanism
in which Hcy is increased in PCOS patients is not well-read. A
bunch of factors affect serum Hcy levels, including age, gender, sex-
steroid hormones, insulin resistance (IR), body mass index (BMI),
and glucose tolerance and chronic inflammation. Increased insulin
levels have been taken as a regulating factor of Hey in which insulin
inhibits hepatic cystathionine b-synthase activity that increases serum
homocysteine."* Follicular fluid also contains Hey. Disorders of the
composition of follicular fluid such as the microenvironment of an
oocyte may influence its development. A primary deficiency of natural
folate resulting in an increment of the total Hcy concentration may be
detrimental to the character of the oocyte, subsequent fertilization,
embryo quality, implantation, embryogenesis, and fetal outcome."”

Despite elevated serum insulin, insulin resistance, and
homocysteine levels, and their effects on oocyte numbers and
maturation in PCOS patients, there were no differences in follicular
parameters and clinical pregnancy rates between hyperinsulinemic
and hyperhomocysteinemic PCOS patients and the other groups.'® In
spite of several studies, the real mechanism in which Hcy is increased
in PCOS patients is not well-understood. Increased insulin levels
have been considered as a modulating factor of Hey in which insulin
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inhibits hepatic cystathionine b-synthase activity that increases serum
homocysteine."® In addition, there was also a positive significant
correlation between elevated serum insulin and IR in these patients."
Several evidences reported higher levels of sex steroid hormones and
androgens in PCOS patients, which may influence the metabolism of
Hcey and increase its plasma levels.? Lastly, we conclude that elevated
homocysteine in PCOS patients is a hazard factor for recurrent
pregnancy loss. Folic acid supplementation in early pregnancy, in a
pharmacological dose, might have a beneficial effect on pregnancy
outcome.
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