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Abstract
Objective: Assessment of serum 1, 25-dihydroxy vitamin D in obese Egyptian women with polycystic ovary syndrome.

Methods: This was a cross- sectional analytic study conducted at Suez Canal University Hospital outpatient clinics. We recruited eighty patients with PCOS divided
into two groups according to their BMI and another 80 women without PCOS. The study group included 40 obese PCOS women, and control one included 40 non-
obese PCOS women. Another two groups (obese and non-obese) were recruited, including women without evidence of PCOS. Total testosterone, free testosterone,
androstenedione, and DHEAS level were measured for all women. Serum 25-OHD was assessed using enzyme-linked immunoassay ELISA.

Results: Clinical and laboratory parameters showed a significant difference between the study and control groups regarding total testosterone, free testosterone, and
DHEA-S (p value=0.001). Serum 25-OH vitamin D was lower in the PCOS group (19.5 * 6.5) versus (24.8 + 9.6) in the control group (p value =0.001). Serum
androgen levels did not differ significantly. Surprisingly, serum 25-OH vitamin D was significantly lower in obese PCOS than non-obese PCOS (11.3 + 5.9 vs 22.1

+ 8.4 ng/ml; p value=0.001)

Conclusion: An association was found between vitamin D deficiency and obese patients with PCOS.

Introduction

Polycystic ovary syndrome (PCOS) is the most common female
endocrine disorder, affecting approximately 4%-18% women of
reproductive age [1]. It is a heterogeneous androgen-excess disorder
causing multiple reproductive and metabolic dysfunctions with
variable degrees. Metabolic disturbances, including insulin resistance,
hyper-insulinemia, and dyslipidemia, are standard features in the
majority of women with PCOS [2].

The diagnostic criteria for PCOs in adolescence are controversial,
mainly because the pathological diagnostic features used in adult
women, such as acne, irregular menses, and PCOs, may be regular
pubertal physiological events [3]. The diagnostic criteria in adult
women include chronic anovulation manifested as amenorrhea or
oligomenorrhea, polycystic ovarian morphology, and hirsutism or
acne as evidences of hyper-androgenism. Intrinsic abnormalities in
ovarian steroidogenesis may underlie this ovarian dysfunction in some
patients [4]. However, additional factors, such as insulin resistance
and/or hyperinsulinemia, may play a significant role. Hence, similar to
diabetes, PCOS is not one disorder/disease [5].

Vitamin D is a steroid hormone with its precursor;
7-dehydrocholesterol, which is an intermediary in the cholesterol
pathway, present in the skin. Accumulating evidence suggests that
vitamin D deficiency might be a causal factor in the pathogenesis of
metabolic syndrome in PCOS. Obesity is also linked with low 25(OH)
D levels in PCOS cohorts. There is some evidence; vitamin D modulates
the reproductive process both in women and men together with the
conventional regulators, sex steroid hormones [6].

A published review performed by Thomson, et al. about the role
of vitamin D in the etiology and management of PCOS suggests that-
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there is an association between vitamin D status and hormonal and
metabolic dysfunctions in PCOS [7].

Materials and methods

Eighty women were included in the study and classified equally
into two groups; study and control groups. All patients were diagnosed
as having PCOS and were allocated to either group according to their
BMI. Patients with BMI > 30 were assigned as a study group while
patients with BML <30 as a control group. They were recruited from
the general population attending outpatients’ clinics at Suez Canal
university hospitals. All patients fulfilled 2003 revised Rotterdam
diagnostic criteria based on the association of at least two of the three
following criteria: (a) Oligomenorrhea defined as cycles at intervals
> 45 days or amenorrhea defined as absent cycles more than three
months. (b) Clinical Hyperandrogenism (the presence of hirsutism
(modified Ferriman and Gallwey score>8), acne, or androgenic
alopecia.) or hyperandrogenemia (total testosterone>0.7 ng/ml. (c)
Ultrasound criterion of polycystic ovary syndrome, either; 1) Presence
of 12 or more follicles in each ovary measuring 2-9 mm in diameter,
2) And/or increased ovarian volume (>10 mL), 3) And/or an ovarian
area more than 5.5 cm?® unilaterally or bilaterally. An Informed written
consent was obtained from all participants; they were subjected to
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thorough medical history and anthropometric measures. Hormonal
assay of total testosterone, free testosterone, androstenedione, and
DHEAS was done. Serum 25 OH vitamin D was assessed using ELISA.
Another group of women without evidence of PCOS was recruited for
assessment of serum vitamin D levels only. The required sample size
was calculated using a-error of 0.05 [8].

Results

Demographic characteristics among the studied women in both
groups showed a non-significant difference between the control group
and study group regarding age and parity but significantly differed
regarding BMI. The mean age of the study and control groups is 31.5
+ 8.2 and 32.7 £ 10.9 years, respectively. BMI was 36.1 + 5.6 and 23.7
+ 2.4 for the study group and control one, respectively, with a p-value
of 0.005 (Table 1). Serum levels of total and free testosterone, as well
as DHEA-S, did not differ significantly. Serum 25-OH vitamin D was
significantly lower in obese PCOS than non-obese PCOS (11.3 + 5.9
vs. 22.1 + 8.4 ng/ml; p value<0.0001) (Table 2). There was a significant
negative correlation between 25-OH vitamin D and body mass index
(r=-0.4, P value=0.001) (Figure 1).
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Figure 1. Correlation between Vitamin D and BMI (r= - 0.4; p-value = 0.001")

Table 1. Demographic characteristics among the studied women in both groups

Study group Control group _value
(obese PCOS n=40) | (non-obese PCOS n=40) P
Mean + SD 31.5+8.2 32.7+109
Age 0.6 (NS)
Range 19-42 20-43

NP 15 37.5% 10 25%

Parity Pl 12 30% 18 45% 0.3 (NS)
>P2 13 32.5% 12 30%

BMI (kg/m?) Mean + SD 36.1+5.6 237+24 0.005"

(NS) not statistically significant difference (p-value > 0.05). "Statistically significant

Table 2. Vitamin D levels among both groups

;Ez:e (ﬂiz:e Obese Obese
p-value | control | PCOS | p-value
control PCOs (n=40) (n=40)
(n=40) (n=40)
BMI (kg/m?)
Mean + SD 224422 23.7+24 009 352+5.1/36.1+56 0.59
25-OH vitamin D N
Mean £ SD 269+7.1221+84 006 21.7+65 11.3+59 <0.0001

"Statistically significant difference (p-value < 0.05)

Obstet Gynecol Rep, 2020 doi: 10.15761/0GR.1000141

Discussion

Our data showed that the mean age of patients with PCOS fell in
the third decade of life, disagreeing with the finding of Esmaeilzadeh,
et al. who reported that, PCOS is more common in mean age of 23.5
years, proposing that due to a physiological decline of the follicular
cohort leading to a normalized ovarian ultra-sonographic appearance
with advancing age [9]. In our study, about one third of the patients
were nulliparous, at the same time in another one, the majority (>70%)
of the women recruited were nulliparous hence revealing the strong
association of the syndrome with infertility [10].

Non- significant differences in the levels of total and free
testosterone among our patients were reported, which was also
affirmed by others [11,12].

Regarding serum levels of vitamin D, conflicting results exist
between those who found that its concentration was decreased in
patients with PCOS [13] and those who reported no relation between
these parameters [14] with our study confirming its inverse relationship
with patients” diagnosed with PCOS.

Vitamin D levels were significantly lower in obese women with
PCOS than their counterparts. This was also confirmed by Hassan, et
al. [15]. Also, researchers who studied vitamin D levels in women with
PCOS with metabolic derangements found decreased levels in those
with metabolic disorders than others without [14].

It is not clear whether vitamin D insufficiency results from obesity
and/or whether obesity is a consequence of vitamin D insufficiency.
Obesity may lead to low circulating vitamin D levels by trapping
vitamin D in fat tissues [15,16], which needs further research.

Serum levels of vitamin D need to be evaluated in patients with
PCOS with diagnosed metabolic consequences and whether this plays
a significant role in its development.

Strengths and limitations of the study

Recruitment of study and control groups, both diagnosed
with PCOS, empowers the results; however, a larger sample would
be recommended. Our study included young participants in the
childbearing period only while the recruitment of older study
population with PCOS would reveal some facts about vitamin D
concerning long term consequences of PCOS.

Conclusion

Serum 25-OH vitamin D levels decreased in women with PCOS,
and the deficiency was marked in obese PCOs. Large studies are needed
to assess vitamin D with biochemical and hormonal changes in obese
PCOs.
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