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Abstract:

Introduction: Polycystic ovarian syndrome (PCOS) is one of the most common endocrine diseases in women,
affecting 5-10 %of women in the reproductive age is found to be a chronic condition that affects millions of
females around the world. To emphasizeuric acid is a metabolic end-product of purine metabolism, a strong
reducing agent and potent antioxidant. High uric acid levels can lead to several diseases such as heart disease,
diabetes, and kidney disease. Also, role of calcium is observed in oocyte maturation as well as in the resumption
and progression of follicular development is well observed since times. Polycystic ovarian syndrome (PCOS) is
characterized by hyperandrogenic chronic anovulation, theca cell hyperplasia, and arrested follicular
development. This study is aimed to compare levels of serum uric acid and calcium levels of PCOS patients in
comparison to healthy controls.

Aim and Objective: To evaluate and compare serum uric acid and calcium levels in PCOS patients with age
matched healthy controls.

Material and Methodology: Cross-sectional study was conducted in Department of Biochemistry SMS
Medical College in association with Department of Gynecology Mahila Chikitsalaya, Jaipur. 80 diagnosed cases
of PCOS were included, Calcium and UA levels were compared with healthy controls.

Results: When compared to healthy controls women with PCOS had significantly higher levels of Uric acid
and significantly lower levels of serum calcium levels (p<0.0001).

Conclusion: Low serum calcium level seen in women with PCOS which shows disturbed calcium homeostasis
in PCOS patients. While high UA levels shows presence of oxidative stress. Uric acid can be used as non-classic
cardiovascular risk marker in PCOS patients for early prediction of disease.
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Background:-

The multisystem endocrinopathy known as The aetiology is complicated and includes the

polycystic ovarian syndrome (PCOS) affects a
variety of organ systems and manifests itself
clinically in women of reproductive age as
metabolic abnormalities expressed in the ovaries.
[1] Increased ovarian and adrenal androgen
secretion, hyperandrogenic metabolic syndrome
symptoms such hirsutism, acne and/or alopecia,
irregular menstruation, and polycystic ovaries are
its defining characteristics. It is both a metabolic
condition and a reproductive endocrinopathy. [2]
Around 7 percent of women worldwide and 4 to 11
percent of Indian women who are of reproductive
age are affected. [3]
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hypothalamus-pituitary ovarian axis, ovarian theca
cell hyperplasia, hyperinsulinemia, as well as a
wide range of additional cytokine and adipocyte

driven  variables. Menstrual  irregularities
(Anovulation or oligo-ovuluation),
hyperandrogenic characteristics including

hirsutism, acne, or male pattern baldness and
infertility are the most common clinical
manifestations of PCOS. Physical characteristics
such as hirsutism, acne, obesity and other issues
also contribute to PCOS's psychological suffering.

Calcium ions engage in regulation of various
physiological ~ processes  including  muscle
contraction, cell adhesion, cell division during
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growth, ion transport, protein folding, protein
degradation, gene transcription, apoptosis and
exocytosis. In addition, a number of proteins such
as members of the S100 family of calcium binding
proteins are also known to form higher order
oligomers in a calcium-dependent manner. The
importance of calcium in both oocyte activation
and maturation, it was hypothesized that
abnormalities in calcium homeostasis may, in part
underlie the pathogenesis of PCOS. [4] Disordered
calcium regulation could be responsible for the
follicular arrest manifesting as the reproductive and
menstrual disturbances characterizing, in part the
PCOS. As PCOS is also characterised by
hyperinsulinemia,  dyslipidemia and  other
metabolic disturbances eventually leading to
derangement of calcium levels so the present
investigation was conducted as an exploratory and
observational trial and provides evidence for this
hypothesis. [4]

Uric acid being a metabolic by product of purine
metabolism functions as a powerful reducer and
antioxidant. Animal studies showing that androgens
may raise blood uric acid levels by stimulating the
hepatic metabolism of purines provide support for
the potential link between androgens and serum
uric acid concentrations. The few research that are
currently available on serum uric acid levels in
PCOS patients have shown mixed outcomes. [5] So
we planned this study to estimate the levels of
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serum calcium and uric acid levels in PCOS
patients and to compare them with healthy controls.

Materials and Methods

A Hospital-based comparative study was conducted
in department of Biochemistry SMS Medical Col-
lege in association with department of Gynecology,
Mahila Chikitsalaya, Jaipur.80 Non-pregnant wom-
en with PCOS were included as a case and com-
pared with age matched normal healthy women and
evaluated for Serum calcium levels& Serum Uric
acid levels. Non-pregnant women diagnosed with
oligomenorrhoea / amenorrhea, hyperandrogenism,
Age between 18 to 40 years who gave informed
consent and diagnosed as PCOS by ultrasound
were included while female with Age < 18 yrs and
> 40 yrs, Patients with diabetes mellitus , hyperten-
sion , thyroid disorder, renal diseases, cardiovascu-
lar diseases, Pregnant or lactating women, Female
on Oral contraceptives or hormonal medication
within the previous six weeks were excluded from
this study.

Results

Total 80 patients of PCOS were included in this
study and uric acid, calcium levels were estimated
and compared with normal healthy females. Mean
age in PCOS patients was 24.36+4.85 years and in
controls it was 25.68+4.30 years. Difference was
statistically non-significant(p=0.70).

Table 1: Comparison of Different variables between PCOS cases and Control group

Variables No of Cases | Cases Controls p value
Age(years) 80 24.36+4.85 25.68+4.30 0.07

Calcium(mg/dl) 80 8.05+1.53 9.27+0.62 <0.0001
Uric acid(mg/dl) | 80 4.09+1.15 3.37+0.57 <0.0001

Mean Calcium in patients with PCOS was 8.05+1.53 mg/dl and in controls mean Calcium level was 9.27+0.62
mg/dl. This difference was statistically significant(p<0.0001).

Calcium(mg/dl)

Cases

Controls

m Calcium(mg/dI)

Figure 1: Comparison of Mean Calcium between PCOS and Control group

Mean Uric acid in patients with PCOS was 4.09+1.15 mg/dl and in controls mean Uric acid level was
3.3740.57mg/dl. This difference was statistically significant(p<0.0001).
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Figure 2: Comparison of Mean Uric acid between PCOS and Control group

Table 2: Correlation of Uric acid and Calcium in PCOS patients

Parameters Correlation coefficient (r) P-value
UA v/s Ca -0.22 <0.05
We found significant negative correlation between Uric acid levels and Calcium levels in PCOS females.
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Figure 3: Correlation of Uric acid and Calcium in PCOS patients

Discussion

Polycystic ovarian syndrome (PCOS) is a
heterogeneous, multisystem endocrinopathy in
women of reproductive age manifested with
various metabolic disturbances and a wide
spectrum of clinical features such as obesity,
menstrual abnormalities and hyperandrogenism.
Current incidence of PCOS (5-6%) in women is
related to change in lifestyle and stress [6]. Many
scholars have conducted research on the
relationship between uric acid or hyperuricemia
and adiposity/ body fat distribution. [7] However,
as far as we know, there are few epidemiological
studies evaluating the relationship between uric
acid or hyperuricemia and body fat distribution in
patients with PCOS. There are suggestions that
calcium has important role in activation and
maturation of oocyte in animals [8]; therefore,
abnormalities in calcium metabolism may play an
important role in pathogenesis of PCOS.
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Additionally, recent data have suggested that both
calcium and vitamin D supplements may improve
insulin sensitivity in PCOS women. [9] So our aim
in this study was to investigate the levels of serum
uric acid and serum calcium in PCOS patients and
compare them with healthy controls. Mean age of
patients with PCOS which was called as cases was
24.3644.85 years and for normal healthy controls it
was 25.684+4.30 years. There was no statistically
significant(p=0.70) difference between both groups
which shows our study is age matched in respect of
cases and controls. In this study we found means
serum uric acid levels in cases was 4.09+1.15
mg/dl while in controls mean levels of uric acid
was 3.37+0.57 mg/dl. It shows significantly high
(p<0.001) levels of Uric acid in patients with PCOS
in comparison to controls. Similar results obtain by
Sunita M. Aghade et al [10] in 2017 they found in
their study that uric acid levels were significantly
increased in PCOS women and showed positive
correlation with BMI and W/H ratio. Another study
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by N. Swetha et al [11] in 2013 found similar
results, Ramzi J. et al [12] in 2017, Guddanti
Rajeswari et al [13] in 2016 also found similar
findings. They concluded that uric acid can be used
as non-classic cardiovascular risk marker in PCOS
patients for early prediction of disease. However
contrast results found by Anttila et al [14] in 1996.
and Manuel et al [15] in 2008 they reported that no
differences in uric acid levels were detected
between women with PCOS and control women.
Increased uric acid levels in PCOS women can be
explained by the inhibitory effect of hyper-
insulinemia on renal excretion of uric acid [16].
Endothelial dysfunction and chronic inflammation
in PCOS also contributes to elevated uric acid
level. Studies have shown that, decrement in serum
uric acid concentration of high-risk patients
improved the endothelial function and resulted in
reduced cardiovascular morbidity and mortality
[17]. As PCOS women have 50% increased risk for
cardiovascular complications, serum uric acid can
be used for early detection of high risk patients.
Another possible mechanism might be due to
Androgen excess. Androgen excess is a common
characteristic in PCOS and promotes metabolic
disorders [18]. Androgens might also influence uric
acid metabolism to some extent. Higher SUA
concentrations in men compared with women
supported a possible correlation between androgen
and uric acid [19]. It was observed that free
testosterone was positively associated with uric
acid concentration in healthy female population
[20].

In this study we found mean calcium level in cases
8.05+ 1.53 mg/dl and in controls 9.27+ 0.62mg/dl.
It shows significantly low(p<0.001) levels of
calcium  in patients with PCOS. When we
compared the uric acid and calcium levels in PCOS
patients we found negative (r = - 0.22) significant(p
<0.05) correlation between them. It shows in PCOS
patients as uric acid levels increases calcium levels
decreases. Similar study conducted by Sahar
Mazloomi et al [21] in 2012 found women with
PCOS had significantly lower calcium and 25-
OHD concentrations than ovulatory normal
women. This difference remained significant for
both groups after adjustment for BMI. Similar
finding describe by other studies conducted by T.
Mahmoudi et al [22] 2010, S. Hahn R et al [23] in
2006. Yildizhan et al [24] in 2009.Contrast results
found in the study conducted by Ashraf Moini al
[25] in 2015 they found PCOS group had lower
levels of calcium and 25(OH)D levels but this
difference was not statistically significant.
(p=0.88)A possible mechanism for this might be
some researchers have demonstrated the role of
calcium in oocyte activation and maturation [26]
and hypothesized that disturbances in calcium
homeostasis may mediate the pathogenesis of
PCOS. Additionally, recent data have suggested
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that both calcium and vitamin D supplements may
improve insulin sensitivity in PCOS women [27] -

Conclusion:-

Until now, management of PCOS is typically
focused on the specific symptoms such as
menstrual irregularity and infertility. However,
looking into the intricate nature of the syndrome, a
large number of complications will have to be
addressed in the near future. PCOS has a long
prodromal phase with noticeable abnormalities
throughout the life cycle of affected women.
Accordingly, adolescent girls with PCOS should be
evaluated and treated in a manner analogous to
adult PCOS. This will ensure quality health in
adulthood, awareness and will reduce the
healthcare burden. In our study, significantly
increased uric acid levels and significantly decrease
calcium levels found in PCOS patients. These
parameters are associated with untoward healthcare
outcome. Use of these simple biochemical
variables might prove worthwhile in early
perception of adverse health consequences in
PCOS. This will help to redefine the paradigms of
PCOS care in India. It seems that there is an
emergent need for supplement therapy and
screening programs among our women in
reproductive age-PCOS and non-PCOS groups for
these parameters.
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