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ABSTRACT

Introduction: Polycystic ovary syndrome is a common hormonal disorder that affects women of
reproductive age which is characterized by hyperandrogenism, polycystic ovarian morphology,
ovarian dysfunction, and hyperinsulinemia. Increased prevalence of cardiovascular disease and
higher cardiovascular morbidity is seen in women with polycystic ovary syndrome. This study
aimed to estimate the prevalence of high serum homocysteine levels among women with polycystic
ovarian syndrome visiting an infertility clinic of a tertiary care centre.

Methods: This was a descriptive cross-sectional study conducted among women with polycystic
ovarian syndrome visiting an infertility clinic at the Department of Obstetrics and Gynaecology of a
tertiary care centre from 1 June 2023 to 1 September 2023. The study was conducted after obtaining
ethical approval from the Institutional Review Committee. Biochemical analysis of gonadal
hormones, serum homocysteine and lipid profile was done. A convenience sampling method was
used. The point estimate was calculated at a 95% confidence interval.

Results: Among 76 women, the prevalence of high serum homocysteine level was found in 54
(71.05%) (60.86-81.25, 95% Confidence Interval). The mean age of patients was 27.46+6.18 years.

Conclusions: The prevalence of high homocysteine levels among women with polycystic ovarian
syndrome is higher than other studies done in similar settings.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is characterized by
hyperandrogenism, polycystic ovarian morphology, ovarian
dysfunction, and hyperinsulinemia and is estimated to
affect 5-10% of the population.' Increased prevalence of
cardiovascular disease and morbidity is seen in women
with PCOS.? The Framingham Offspring Study has shown
that hyperhomocysteinemia is linked to hyperinsulinemia
and may contribute to high blood pressure.® By interfering
with the endometrial blood flow and its vascular integrity,
homocysteine (Hyc) is hypothesized to disrupt implantation
and may increase the risk of an early miscarriage.**

Homocysteine levels among PCOS are less explored in our
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setting. So, homocysteine estimation in PCOS will help in
risk stratification for cardiovascular disease for unwanted
cardiovascular events in the future by instituting lifestyle
interventions, diet, and medications in our context.

This study aimed to estimate the prevalence of high
homocysteine levels among women with PCOD visiting an
infertility clinic of a tertiary care centre.
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METHODS

This was a descriptive cross-sectional study conducted
among women visiting the infertility clinic from 1 June
2023 to 1 September 2023 at the Department of Obstetrics
and Gynaecology, Tribhuvan University Teaching Hospital
(TUTH), Maharajgunj, Kathmandu, Nepal. The ethical approval
was obtained from the Institutional Review Committee of
the Institute of Medicine, Maharajgunj, Kathmandu, Nepal
(Reference number: 540(6-11)E2 079/080). Written informed
consent was taken from all the participants. Before being
released for analysis, the clinical data were anonymized and
de-identified to ensure confidentiality. Patients presenting
with PCOS-like features were diagnosed by a gynaecologist
via clinical examination and pelvic ultrasonography (USG)
based on Rotterdam criteria was included.® Patients with
thyroid disease, hyperprolactinemia, adrenal hyperplasia,
and cardiovascular disease were excluded. The convenience
sampling technique was adopted to enroll the participants.
The sample size was calculated by using the following formula:

pxq

eZ

n= Z?x

0.269x0.731
0.12

= 1.962x

=76

Where,

n= minimum required sample size

Z=1.96 at 95% Confidence Interval (Cl)

p= prevalence taken from previous study, 26.92%*
g=1-p

e= margin of error, 10%
The minimum sample size calculated was 76.

The clinico-demographic data were collected at the sample
site using a self-designed structured pro-forma and the blood
samples were collected on the 2nd day of the menstrual cycle.
All the samples were processed in the clinical biochemistry
laboratory of TUTH as per standard guidelines. Biochemical
analysis of serum luteinizing hormone (LH), follicle-
stimulating hormone (FSH), and testosterone was estimated
by the chemiluminescence immunoassay technique in the
Abbott ¢i4000 autoanalyzer. Lipid profile: total cholesterol
(TC), HDL-cholesterol (HDL-C), LDL-cholesterol (LDL-C), and
triglyceride(TG) were estimated by spectrophotometry
technique in the Abbott ci4000 autoanalyzer. Homocysteine
in the serum sample was quantified using a Biotime BIOT-YF |
FIA analyzer based on fluorescence lateral flow immunoassay.
The high homocysteine level was defined as elevated
homocysteine above 15 umol/L.” BMI was classified according
to WHO.®

After entering the data in Microsoft Excel 2015, statistical
analysis was performed using IBM SPSS Statistics version
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22.0. The point estimate was calculated at a 95% confidence
interval (Cl).

RESULTS

Among 76 PCOS women, the prevalence of high serum
homocysteine level was found in 54 (71.05%) (61.05-81.05,
95% Cl). The mean age was 27.46+6.18 years with a minimum
of 18 years and a maximum of 40 years. Most of the PCOS
women 24 (44.44%) were overweight with a BMI above 25 kg/
m? (Table 1). The median BMI was 26.20 (24.50, 30.20) mg/kg?.

Table 1. BMI categorization among women with high
homocysteine levels (n= 54).

Characteristics n (%)
Underweight -

Normal 14 (25.93)
Overweight 24 (44.44)

Obese 16 (29.63)

The mean TC was 4.48%+0.80 mmol/L (Table 2).

Table 2. Anthropometric and biochemical parameters
in PCOS population with high homocysteine (n=54)

Variables Mean+SD Median (Q1, Q3)
TC (mmol/L) 4.48+0.80

HDL-C (mmol/L) 0.90 (0.80, 1.00)
LDL-C (mmol/L) 2.20(1.80, 3.20)
TG (mmol/L) 1.70 (1.28, 1.90)

LH (IU/ml) 5.48 (4.06, 7.93)
FSH (IU/ml) 4.05+1.60

LH/FSH ratio 1.70+0.88

Testosterone (ng/ml) 44.61+14.21

Homocysteine (umol/L) 28.35+9.27

DISCUSSION

In this study, high homocysteine was found in 71.05%. The
finding of the current study was in contrast to the result
reported by another study in which, serum homocysteine
was high in 36% of the PCOS population.® Similarly, a study
conducted in Iran showed that 35.94% of PCOS women had
high homocysteine levels.”® The finding coincides with the
study in which serum homocysteine level was high in 41.1%
of PCOS patients."" On the other hand, it was slightly low
(26.92%) in the study reported in the Chinese population.”
However, the threshold for high and normal levels slightly
differed in our study i.e. 15 pmol/L compared to another study
i.e. 11 umol/L.° Because of the atherogenic and prothrombotic
characteristics of homocysteine, it is well-established to play
a part in cardiovascular morbidity and death. The production
of inflammatory cytokines is elevated, oxidative stress is
produced, apoptosis is activated, and methylation is defective
all of which are molecular pathways of homocysteine-induced
cellular dysfunction.

Classification of homocysteine based on BMI in the whole
population of our study showed that a higher concentration
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of homocysteine was present in the obese group as compared
to the non-obese group. The increase was more pronounced
with increase in BMI. Several possible mechanisms can explain
the relationship between homocysteine concentrations and
obesity. First, increased Hcy levels caused altered lipids and
lipid buildup in tissues, which led to obesity. Second, the
deregulation of the cholesterol and triglyceride biosynthesis
pathways brought on by Hcy-induced endoplasmic reticulum
stress results in abnormal lipid metabolism. Third, obesity
is seen as a condition with persistent inflammation. In this
regard, increased levels of inflammatory markers (such as
CRP and fibrinogen) were discovered to be connected to Hcy
levels. Finally, visceral adipose tissue impairs several hepatic
activities via the porta by altering the normal functioning of
those enzymes responsible for clearing Hcy."?

Limitations of the study include a small sample size which
may not represent the whole population. Dietary factors
and nutritional deficiencies may also alter the level of
homocysteine level which was not considered due to the
nature of the study design. Further studies are necessary

to confirm whether raised Hcy levels in PCOS are a real
independent cardiovascular risk factor.

CONCLUSIONS

The prevalence of high homocysteine levels among women
with polycystic ovarian syndrome is higher than other studies
done in similar settings. It is recommended to conduct
larger-scale studies with diverse populations to confirm
the association between elevated homocysteine levels and
polycystic ovarian syndrome (PCOS), considering factors
such as BMI and dietary influences, to better understand the
potential cardiovascular risks associated with PCOS.

ACKNOWLEDGEMENTS

The authors would like to acknowledge Mr Mahendra
Baduwal, Executive Director of Techno Biomed Company Pvt.
Ltd., Shankhamul, Kathmandu, Nepal for logistic support.

Conflict of Interest: None.

REFERENCES

1. MaleedhuP,MV,SSBS, Kodumuri PK, Devi D V. Status of
Homocysteine in Polycystic Ovary Syndrome (PCOS). J Clin
Diagn Res. 2014 Feb;8(2):31-3. [PubMed | Full Text | DOI]

2. Pierpoint T, McKeigue PM, Isaacs AJ, Wild SH, Jacobs HS.
Mortality of women with polycystic ovary syndrome at
long-term follow-up. J Clin Epidemiol. 1998 Jul;51(7):581-6.
[PubMed | Full Text | DOI]

3. Meigs JB, Jacques PF, Selhub ], Singer DE, Nathan DM, Rifai
N, et al. Fasting plasma homocysteine levels in the insulin
resistance syndrome: the Framingham offspring study.
Diabetes Care. 2001 Aug;24(8):1403-10. [PubMed | Full Text
| DO

4. Nelen WL, Blom HJ, Steegers EA, den Heijer M, Eskes TK.
Hyperhomocysteinemia and recurrent early pregnancy loss:
ameta-analysis. Fertil Steril. 2000 Dec;74(6):1196-9. [PubMed
| Full Text | DOI]

5. Quere I, Mercier E, Bellet H, Janbon C, Mares P, Gris
JC. Vitamin supplementation and pregnancy outcome
in women with recurrent early pregnancy loss and
hyperhomocysteinemia. Fertil Steril. 2001 Apr;75(4):823-5.
[PubMed | Full Text | DOI]

6. Christ JP, Cedars MI. Current guidelines for diagnosing
PCOS. Diagnostics (Basel). 2023 Mar 15;13(6):1113. [PubMed
| Full Text | DOI]

7. LiT, WuR], Liang QQ, Niu LN, Shang Y, Xue LM. Analysis
of serum homocysteine concentration in patients less
than 35 years of age with polycystic ovary syndrome and
hyperandrogenism. Ginekol Pol. 2022 Aug 23;94(7):518-23.
[PubMed | Full Text | DOI]

8. World Obesity Federation. Obesity classification [Internet].
United Kingdom: World Obesity Federation;2022 [cited 2023
Sep 27]. Available from: https://www.worldobesity.org/
about/about-obesity/ obesity-classification [Full Text]

9. Diwaker A, Kishore D. Evaluation of plasma homocysteine
levels in patients of PCOS. ] Assoc Physicians India. 2018
Oct;66(10):17-20. [PubMed | Full Text]

10. Hemati T, Moghadami-Tabrizi N, Davari-Tanha F,
Salmanian B, Javadian P. High plasma homocysteine
and insulin resistance in patients with polycystic ovarian
syndrome. Iran ] Reprod Med. 2011 Summer;9(3):223-8.
[PubMed | Full Text]

11. Badawy A, State O, El Gawad SSA, El Aziz OA. Plasma
homocysteine and polycystic ovary syndrome: the missed
link. Eur ] Obstet Gynecol Reprod Biol. 2007 Mar;131(1):68-72.
[PubMed | Full Text | DOI]

12. Wang J, You D, Wang H, Yang Y, Zhang D, Lv ], et
al. Association between homocysteine and obesity: a
meta-analysis. ] Evid-Based Med. 2021;14(3):208-17.
[PubMed | Full Text | DOI]

" © The Author(s) 2024.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article are included in the
article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative Commons license, users will
need to obtain permission from the license holder to reproduce the material. To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/

JNMA | VOL 62

ISSUE 270

FEBRUARY 2024

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/24701474/
https://www.jcdr.net/article_abstract.asp?issn=0973-709x&year=2014&volume=8&issue=2&page=31&issn=0973-709x&id=3999
https://doi.org/10.7860/jcdr/2014/7070.3999
https://pubmed.ncbi.nlm.nih.gov/9674665/
https://www.jclinepi.com/article/S0895-4356(98)00035-3/fulltext
https://doi.org/10.1016/s0895-4356(98)00035-3
https://pubmed.ncbi.nlm.nih.gov/11473077/
https://diabetesjournals.org/care/article/24/8/1403/21531/Fasting-Plasma-Homocysteine-Levels-in-the-Insulin
https://doi.org/10.2337/diacare.24.8.1403
https://pubmed.ncbi.nlm.nih.gov/11119750/
https://www.fertstert.org/article/S0015-0282(00)01595-8/fulltext
https://doi.org/10.1016/s0015-0282(00)01595-8
https://pubmed.ncbi.nlm.nih.gov/11287044/
https://www.fertstert.org/article/S0015-0282(01)01678-8/fulltext
https://doi.org/10.1016/s0015-0282(01)01678-8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10047373/
https://www.mdpi.com/2075-4418/13/6/1113
https://doi.org/10.3390%2Fdiagnostics13061113
https://pubmed.ncbi.nlm.nih.gov/35997215/
https://journals.viamedica.pl/ginekologia_polska/article/view/88393
https://doi.org/10.5603/gp.a2022.0080
https://www.worldobesity.org/about/about-obesity/obesity-classification
https://pubmed.ncbi.nlm.nih.gov/31317701/
https://www.japi.org/s2b45434/evaluation-of-plasma-homocysteine-levels-in-patients-of-pcos
https://pubmed.ncbi.nlm.nih.gov/26396568/
https://web.archive.org/web/20180427135608id_/http://journals.ssu.ac.ir/ijrmnew/browse.php?a_id=231&sid=1&slc_lang=en&ftxt=1
https://pubmed.ncbi.nlm.nih.gov/17123696/
https://www.ejog.org/article/S0301-2115(06)00566-5/fulltext
https://doi.org/10.1016/j.ejogrb.2006.10.015
https://pubmed.ncbi.nlm.nih.gov/33145936/
https://onlinelibrary.wiley.com/doi/10.1111/jebm.12412
https://doi.org/10.1111/jebm.12412
https://creativecommons.org/licenses/by/4.0/

	_heading=h.30j0zll
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_heading=h.30j0zll
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_heading=h.3o7alnk
	_GoBack
	_GoBack
	_heading=h.lh6e2wc2xyc8
	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack

