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Effect of vitamin D deficiency on the metabolic profile of women with polycystic
ovary syndrome

Polycystic ovarian syndrome (PCOS) is the
most prevalent female endocrine disorder, which
is achieving epidemic proportions in the Indian
subcontinent with a reported prevalence ranging
from 6.3 to 22.5 per cent'?. Although PCOS has
multifactorial aetiology, insulin resistance is one of the
key drivers in the pathophysiology of PCOS, which can
result in anovulation, menstrual irregularities, impaired
glucose metabolism and metabolic syndrome®. The
role of vitamin D in affecting the insulin sensitivity
is chiefly attributed to the presence of 1,25(OH)2D3
receptors, through which it directly binds on pancreatic
B-cells and improves production of insulin®. Another
mechanism postulated is that 1,25-dihydroxy vitamin
D improves insulin sensitivity of the liver, skeletal and
adipose tissue by increasing the level of calcium inside
these cells, which is essential for insulin-mediated
intracellular processes, therefore reducing insulin
resistance®.

High prevalence of vitamin D deficiency (VDD)
in women with PCOS (up to 70.3%) has been reported
from India’. The VDD is postulated to affect the insulin
resistance which, in turn, can affect various metabolic
parameters; however, the results are varied and not
well studied in Indian scenario®. Hence, the association
of VDD on various metabolic parameters in women
with PCOS was analyzed.

A retrospective analysis of database of 175
women in the age group of 16-49 yr attending the
multidisciplinary PCOS clinic organised at ICMR-
National Institute for Research in Reproductive and
Child Health (NIRRCH), Mumbeai, India, from 2016 to
2019 was used for this study. Diagnosis of adult PCOS
was done using Rotterdam criteria, which included the
presence of two out of three criteria of oligo/anovulation
(OD), clinical or biochemical hyperandrogenism (HA),
polycystic ovaries morphology on ultrasound (PCOM)’.

For adolescent diagnosis of PCOS, criteria of HA along
with persistent OD or HA along with OD and PCOM
or both were used for diagnosis. PCOS phenotypes
were classified as per the NIH consensus statement
into four types!®. The 25(OH)D levels were estimated
by electro-chemiluminescence immunoassay method
in a College of American Pathologists-accredited
laboratory along with hormonal, biochemical, lipid
and glycaemic profile''. VDD was categorized as per
25(OH)D levels of >20 ng/ml, 19.9-10 ng/ml and less
than 10 ng/ml. These categorized 25(OH)D levels were
associated with various metabolic parameters used to
define metabolic syndrome as per the new International
Diabetes Federation (IDF) consensus statement'2.
The 25(OH)D levels were also associated with other
parameters that were used to measure the metabolic
disturbances such as Homeostatic Model Assessment
(HOMA) for Insulin Resistance index, fasting insulin
and lipid ratio, which included total cholesterol/high-
density lipoprotein (HDL) ratio and triglyceride/HDL
ratio’* 15, Association was sought between VDD and
metabolic parameters using ANOVA in case of normal
distribution and Kruskal-Wallis test in case of skewed
distribution.

The mean age ofthese women was 26.92+4.5 yr, and
the mean body mass index (BMI) was 26.3+5.2 kg/m?.
The most common phenotype was phenotype C having
both HA and PCOM in 44.5 per cent (n=78) of women.
This was followed by phenotype A having HA, OD
and PCOM in 42.2 per cent (n=74) of women. The rest
13.14 per cent (n=23) of women constituted phenotypes
B and D.

The mean 25(OH)D level was 12.948.1 ng/ml.
Deficient levels corresponding to 10.0-19.9 ng/ml
were seen in 46.2 per cent (n=81) and severe deficiency
correspondingtolessthan 10.0ng/dl was seenin42.8 per
cent (n=75) of PCOS women. Metabolic syndrome
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Table. Association between metabolic parameters and 25-hydroxyvitamin D levels

Metabolic parameters 25(0OH)D >20 ng/ml (normal

and insufficient) (n=19)

25(0OH)D 10-19.9 ng/dl 25(0OH)D <10 ng/ml
(deficient) (n=81) (severely deficient) (n=75)
26.3+5.6 26.2+4.6
27.03+4.3 26.73+4.6
85.88+14.5 85.23+11.7
87 (32-373) 95.6 (32-256)
42.7+10.09 44.6+8.8
95+10.3 95.1£13.3
118+12.4 115£13.1
75.33+10.55 73.99+9.6

BMI (kg/m?) 26.4+5.9
Age (yr) 27.21+4.8
WC (cm) 85.84+15.9
TG (mg/dl) 88 (41-181)
HDL (mg/dl)® 49.3+11.15
FBS (mg/dl) 91+7.7

BP systolic (mmHg) 116.58+15.1
BP diastolic (mmHg) 72.16+9.7
Fasting insulin (Mu/1) 15.4 (1.97-28.6)
HOMA IR 3.3(0.37-6.79)
Cholesterol/HDL ratio 3.4 (2.29-5.74)
TG/HDL ratio 1.7 (0.71-4)

P’<0.05 (ANOVA). Data presented as mean+SD or median (minimum-maximum). 25(OH) D, 25-hydroxyvitamin D; BMI, body mass
index; WC, waist circumference; TG, triglyceride; HDL, high-density lipoprotein; FBS, fasting blood sugar; HOMA-IR, Homeostatic
Model Assessment for Insulin Resistance; BP, blood pressure; SD, standard deviation

12.57 (3.81-104.8)
2.85(0.93-29.30)
4(2.06-7.64)
2.1 (0.57-11.30)

14.1 (3.09-109.7)
3.2(0.72-30.86)
3.9 (1-7.7)
2.1 (0.6-6.92)

was diagnosed in 32 per cent (n=56). The association
between metabolic parameters and categorized VDD
levels is shown in the Table. The mean level of BMI
was not found significant across all three groups. A
significant association was found between HDL and
VDD (P=0.027). No other metabolic parameter was
significantly associated with VDD.

In this study, a high prevalence of metabolic
syndrome was seen among women with PCOS in our
study group, which was similar to another study by
Chandrasekaran and Sagili'®, who reported the prevalence
of metabolic syndrome to be 33 per cent. Underlying
insulin resistance, increased android obesity, atherogenic
dyslipidaemia and hypertension are the potential
contributors to develop this metabolic syndrome'®.

There is inconsistent evidence in literature
regarding the effect of VDD on various metabolic
parameters in women with PCOS'8, Our study
revealed that though BMI, which is a well-known
confounding factor to affect vitamin D levels, was not
variable across groups, still a significant association was
found between HDL levels and VDD, though none of
the other metabolic parameter showed significance. A
systematic review protocol by Shi et a/'® elaborated the
mechanism postulated by which 25(OH)D affects lipid
profile. Further this 25(OH)D may affect the balance
between the pro-inflammatory and anti-inflammatory
cytokines®’. The major limiting factor of this study was
small sample size and lack of age-matched controls.

This study adds to the existing evidence of high
prevalence of metabolic syndrome among women
with PCOS. VDD affects the HDL levels, which is
an important component of metabolic syndrome.
However, more studies are required to evaluate the
molecular mechanism of this association.
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