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Abstract:

Background: The role of vitamin D3 (VD3), a seco-steroid generated in human skin and processed in the liver
and kidneys in a sequential manner, in preserving calcium and phosphorus homeostasis and fostering bone min-
eralization, has long been established. One major cause of ovarian dysfunction in women who anovulate is poly-
cystic ovary syndrome, or PCOS. The purpose of this research is to determine the VD3 level in women with
polycystic ovarian syndrome.

Methods: 100 women were included in this study: 50 infertile women with PCOS comprised group A (study
group), and 50 patients with other causes of infertility (control group) were chosen. To assess the association
between VD3 deficiency and PCOS patients, each patient underwent a US examination, a laboratory analysis of
their serum VD3 level (postmenstrual), and a hormonal profile (FSH, LH, AMH, TSH, and prolactin level).
Results: In terms of the LH/FSH ratio, AMH, clinical hyperandrogenism, and irregular menstrual cycle, there
was a substantial difference between group A and group B. Regarding TSH, prolactin, and VD3 levels, there was
no discernible difference between the two groups. Given that it was below normal in both groups, VD was insuf-
ficient. The level of VD3 was significantly correlated negatively with hyperandrogenism and AMH.
Conclusion: Infertility cases and PCO patients had a shortage in vitamin D3, and there was a strong negative
association found between the levels of vitamin D3 and clinical hyperandrogenism, LH/FSH ratio, menstrual
cycle, and AMH.
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Introduction

human tissues, including the reproductive organs of
both sexes, and that they are crucial in promoting the
biological activity of vitamin D. Infertility may be
caused by a vitamin D deficit, according to a number
of research carried out in the last few years. [3]

Low levels of 25(OH) vitamin D may make PCOS
symptoms worse, including insulin resistance,
irregular  menstruation, ovulation, infertility,
hyperandrogenism, obesity, and an increased risk of
cardiovascular disease. [4]

The human skin produces vitamin D3, or secoster-
oid, which is then processed by the liver and kid-
neys. It is widely recognized for its function in main-
taining calcium and phosphorus balance as well as
bone mineralization. [1]

Ovarian impairment in females with anovulation is
frequently caused by PCOS. Chronic anovulation,
hyperandrogenism, and/or the existence of polycys-
tic ovary (PCO) morphology from ultrasound inves-
tigation are the key signs. [2]

This study set out to determine and assess the VD3

The disorder's clinical manifestation is linked to var- . . . .
level in women with polycystic ovarian syndrome.

ying degrees of metabolic and gonadotropic abnor-
malities, which are caused by a combination of en- Material and Methods
vironmental and hereditary variables.? The relation-
ship between a VD deficit and infertility has drawn
more attention in recent years. It has been suggested
that vitamin D receptors (VDR) are present in

100 women who attended the obstetrics and
gynecology outpatient and inpatient departments of
Sri  Krishna Medical College and Hospital,
Muzaffarpur, Bihar, were the subjects of this case
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control study. The study was carried out between
July 2022 and June of 2023.

Before recruiting them for the study and after fully
disclosing the purpose and methods, each participant
gave their informed written consent.

Two equal groups were formed out of the patients:
group A: fifty infertile women with PCOS (diag-
nosed in accordance with the Rotterdam criteria
2017) made up the study group. (Control group):
Group B Fifty patients who had reasons other than
PCOS for infertility were selected.

Patients with metabolic bone disease, abnormal liver
function, impaired kidney function, patients on med-
ications known to impact the metabolism of calcium
and vitamin D (antiepileptic agents, glucocorticoids,
antiestrogens, weight loss pills, antiretroviral medi-
cations), and patients refusing to engage in the study
were the exclusion criteria.

Every case underwent the following tests: a thor-
ough history with a focus on obstetric, menstrual,
and past medical history; a general examination that
included calculating body mass index (BMI); an as-
sessment of hyperandrogenism (measured using the
modified Ferriman-Gallwey scale, where a score of
8 to 15 indicates mild hirsutism and a score greater
than 15 indicates moderate or severe hirsutism); a
clinical examination; an ultrasound examination; the
patients' hormonal profile, including FSH, LH,
AMH, TSH, and prolactin on the third day of the
menstrual cycle; Every patient had a serum VD3
level tested in a laboratory following the cessation
of menstrual blood, and a diagnostic laparoscopy
was performed to confirm the diagnosis.

Collection and management of the specimen: a
whole blood specimen was obtained by puncturing
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the antecubital vein, 2 ml of blood was extracted us-
ing a standard plastic syringe, and the blood sample
was stored in a simple test tube. The serum was sep-
arated using a 4000 rpm centrifugation speed. After
that, every serum sample was chilled to -20°C until
the entire specimen was gathered for chemilumines-
cent immunoassay (CLIA). Rejected hemolyzed
samples.

The association between VD3 deficiency and PCOS
patients was the main finding, and the relationships
between VD3 level and menstrual abnormalities, hy-
perandrogenic manifestations/FSH ratio, and ovar-
ian reserve (AMH) in PCOS patients were the sec-
ondary findings.

Statistical analysis was done by SPSS v25 (IBM
Inc., Chicago, IL, USA). Quantitative variables were
presented as mean, standard deviation (SD) and
range and were compared between the two groups
utilizing unpaired Student's t-test. Categorical varia-
bles were presented as frequency and percentage and
were analysed utilizing the Chi-square test or Fish-
er's exact test when appropriate. Pearson or Spear-
man coefficient correlation (r) was used to estimate
the degree of correlation between two variables.
P<0.05 was considered statistically significant.

Results

When it came to the patient characteristics in the two
study groups, there were significant differences in
terms of clinical hyperandrogenism and menstrual
cycle irregularity between the two groups, but there
were also non-significant relationships in terms of
age, BMI, gravidity, and length of infertility be-
tween the groups (Table 1).

Table 1 : Patients characteristics in both studied groups (n=50)

Characteristics Group A Group B Test p-value

Age (in years) Mean+SD 25.1£2.56 25.65+4.15 T=1.128 0.260
Range 20-30 19-32

BMI (kg/m?) Mean+SD 29.91+5.11 29.24+3.54 T=1.091 0.277
Range 23.7-45.9 22.2-37.1

Gravidity 0 15(30%) 18(36%) X?=0.7613 | 0.755
1 15(30%) 15(30%)
2 20(40%) 17(34%)

Duration of infertility (in | MeantSD 2.214+0.89 2.1+£0.61 T=1.038 0.301

years) Range 1-4 1-3

Menstrual cycle Regular 10(20%) 48(96%) X?%=16.977 | <0.001
Irregular 40(80%) 2(4%)

Clinical hyperandrogenism | No cases 22(44%) 47(94%) X?%=0.000 | <0.001
Mild cases 21(42%) 3(6%)
Moderate cases | 2(4%) 0
Severe cases 5(10%) 0

According to laboratory tests, group A significantly outperformed group B in terms of the LH/FSH ratio and
AMH, although there was no significant difference between the two groups in terms of TSH and prolactin (Table

2).
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Table 2: Laboratory investigations in both studied groups (n=50)
Variables Group A Group B Test p-value
LH/FSH ratio Mean+SD 1.27+0.27 0.55+0.10 24.941 <0.001
Range 0.6-1.75 0.37-0.79
AMH (ng/ml) Mean+SD 6.36=3.01 2.89+1.17 10.748 <0.001
Range 1.1-11.8 1-5.2
TSH (IU/ml) Mean+SD 2.09+0.95 1.99+0.77 0.957 0.442
Range 0.88-5.2 0.96-3.6
Prolactin (ng/ml) Mean+SD 18.81+7.10 17.31+7.44 0.319 0.146
Range 0.5-33.4 9-35
There was no discernible change in the VD3 levels between the two groups (Table 3).
Table 3: VD; level in both groups
Variables Group A Group B Test p-value
VDs level (ng/ml) Mean+SD 13.63+3.54 14.17£3.72 1.052 0.297
Range 8.13-24.4 6.14-24.9

When comparing the VD3 level to other parameters, Table 4 shows that there was an insignificant link with the
menstrual cycle and the LH/FSH ratio, but a negative significant correlation with hyperandrogenism and AMH.

Table 4: Correlation between VD3 level and other parameters

Variables R p-value
Hyperandrogenism -0.150 0.034
LH/FSH ratio -0.126 0.075
Menstrual cycle 0.021 0.768
AMH -0.164 0.021
Discussion Furthermore, Li et al. demonstrated that women with

Regarding VD3 level, there was a negligible differ-
ence between the two groups (p=0.297). Each group
had insufficient levels of vitamin D. [5]

In line with our findings, Rahsepar et al.'s case-con-
trol study comprised 90 healthy women and 60
PCOS women (20—40 years old). The PCOS group
had a mean serum 25(OH)D of 10.76+4.17), which
was lower than the control group's mean of
12.07+6.26), but the difference was not statistically
significant (p=0.125). [6]

Additionally, Davis et al. demonstrated that alt-
hough the difference did not achieve statistical sig-
nificance (21.2% versus 13.6%, p=0.13), a larger
proportion of VD insufficiency was seen among
PCO cases. [7]

This was not in line with According to Wehr et al.,
the serum VD level in PCOS-affected women (n =
545) was 25.7 ng/ml, whereas it was 32 ng/ml in the
control group (n = 145). [8] This could have contrib-
uted to our control group's lower serum VD level; it
could have been brought on by differences in life-
style, geography, or ethnicity.

Additionally, the study by Eftekhar et al. revealed
that PCOS patients had lower serum VD levels than
control individuals (p<0.001). [9] This could be at-
tributed to differences in lifestyle, geography, or eth-
nic group.

Kumari et al.

PCOS had lower serum VD levels than the control
group. [10] This could have contributed to our
control group's lower serum VD level; it could have
been brought on by differences in lifestyle,
geography, or ethnicity.

Mahmoudi et al. also discovered that, although
having comparable age and BMI, PCOS-afflicted
women had a noticeably lower serum VD level than
the control group. [11] This could have contributed
to our control group's lower serum VD level; it could
have been brought on by differences in lifestyle,
geography, or ethnicity. Moreover, healthy women,
not infertile ones, were the control group.

This was consistent with the study by Eftekhar et al.
[9] They demonstrated that PCO patients had
considerably higher AMH levels. Bhide et al. also
demonstrated that AMH levels were considerably
greater in women with PCO morphology than in the
control group. [12] In the groups with low AMH (<4
ng/ml), moderate AMH (4-11 ng/ml), and high
AMH (>11 ng/ml), the prevalence of PCOS rose
from 21% to 37%.

In line with Hashemi et al., there was no discernible
change in TSH between the PCO and control groups.
[13] Benetti-Pinto et al. disagree with our findings,
finding that 149 women had normal thyroid function
and 19 of them had young PCO women with sub-
clinical hypothyroidism. [14] This discrepancy
might result from the patients in our study who were
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linked to a different cause of infertility than PCOD
being excluded.

Tagliaferri et al. discovered that TSH median values
were considerably higher in PCOS patients than in
controls, which contradicts our findings. [15] 1% of
controls and 14% of PCOS participants had subclin-
ical hypothyroidism. This discrepancy might result
from the patients in our study who were linked to a
different cause of infertility than PCOD being ex-
cluded. They contrasted PCO with a healthy control,
which is another explanation. Furthermore, Kachoie
et al. demonstrated that 50% of women with PCOS
who were of reproductive age had elevated TSH lev-
els. [16] This discrepancy might result from the pa-
tients in our study who were linked to a different
cause of infertility than PCOD being excluded.

Hashemi et al. reported no discernible variation in
prolactin levels between the PCO and control
groups, which is consistent with our findings. [13]
Kachoie et al. descriptive analytical investigation,
which involved PCOS patients, contradicted our
findings. [16] Prolactin serum levels ranged from
18.56 to 69.81 ng/l, with a mean of 18.56+11.53
ng/l. It differed greatly from the standard level. This
discrepancy might result from the patients in our
study who were linked to a different cause of infer-
tility than PCOD being excluded. Additionally, pro-
lactin levels were shown to be considerably higher
in PCO women with subclinical hypothyroidism by
Benetti-Pinto et al. [14] This discrepancy might re-
sult from the patients in our study who were linked
to a different cause of infertility than PCOD being
excluded.

The amount of VD3 and hyperandrogenism had a
significant negative connection (r=-0.150, p=0.034).
The VD3 level and AMH had a strong negative con-
nection (r=-0.164, p=0.021). The menstrual cycle
and the LH/FSH ratio had negligible relationships
with the VD3 level (=-0.126 and 0.021, respec-
tively, p=0.075 and 0.768). Rashad et al. demon-
strated a negative correlation between the VD3 level
and free testosterone, which is consistent with our
findings. [17] Arslan et al. showed, in contrast to our
findings, that there was no correlation between the
PCO group's AMH levels and 25(OH)D levels. [18]
This could be attributed to lifestyle differences, re-
gional conditions, or distinct ethnic groups.

Kozakowski et al. discovered that the LH/FSH ratio
(LH/FSH) was connected with VD in PCOS women
with abdominal obesity, which contradicts our find-
ings. This could be attributed to lifestyle differences,
regional conditions, or distinct ethnic groups. [19]
To determine the impact of VD deficit or supple-
mentation on the effectiveness of PCO disease care,
more research is required.

Conclusion

Kumari et al.
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Infertility cases and PCO patients had a shortage in
vitamin D3, and there was a strong negative
association found between the levels of vitamin D3
and clinical hyperandrogenism, LH/FSH ratio,
menstrual cycle, and AMH.
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