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Abstract

Background: Polycystic ovarian disease (PCOD) is an intense problem which manifests later as infertility, obesity, insulin
resistance, dyslipidemia, endothelial dysfunction and overt diabetes mellitus. PCOD is often associated with abnormalities of
other endocrine glands. Women with PCOD may be four times more likely to suffer from hypothyroidism.1 Hypothyroidism
can aggravate PCOD symptoms. It can lead to low levels of sex hormone binding globulin (SHBG) which in turn can lead to
higher concentrations of free testosterone throughout the body. High level of testosterone is one of the factors which
contributes to PCOD symptoms like infertility, polycystic ovaries, hirsutism, male pattern hair loss and acne.The study was
undertaken to assess thyroid hormonal levels (Triiodothyronine, Thyroxine and Thyroid stimulating hormone) in polycystic
ovarian disease patients and compare it with age and gender matched healthy females.

Study methodology: Thyroid hormone level were measured in 60 Subjects within the age group of 20 to 30 years were
selected and divided into two groups. Group I consisted of 30 diagnosed female patients of PCOD and Group II comprised
of 30 age matched control group with normal menstrual cycles. We measured Thyroid stimulating hormone (TSH) ,Total T3
(Tri-iodothyronine ),Total T4 ( Thyroxine ) In the present study, Thyroid function test (TFT) was done by using Enzyme
linked immumosorbant assay (ELISA) method. The T3 ELISA Kit, T4 ELISA Kit and TSH ELISA Kit used in the study,
were intended for the quantitative measurement of total T3, total T4 and TSH in human serum by a microplate
immunoenzymatic assay. These kits are manufactured by LDN, Labor Diagnostika Nord GmBH and Co.KG, Am
Eichenhain 1, Nordhorn. Serum T3, T4 and TSH levels were estimated on Erba Mannheim Company’s ELISA washer and
reader machine named Erba Lisa Wash and Erba Lisa II. Thyroid hormonal levels were compared by applying unpaired t test
Results: The TSH levels were significantly increased in PCOD patients compared with the healthy controls, while Total T3
and Total T4 levels were normal in both group.

Conclusion: In present study, polycystic ovarian disease patients had subclinical hypothyroidism and probable reason for
this is unopposed estrogen which stimulates autoimmune reaction like generation of Thyroid Peroxidase (TPO) antibodies
and it may lead to subclinical hypothyroidism in polycystic ovarian disease. Mild hypothyroidism can be difficult to
diagnose and is often overlooked. Therefore all patients having polycystic ovarian disease should be subjected to analysis of
thyroid hormonal profile so that this common treatable disorder is not missed and is treated in time.
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Introduction PCOD problems, especially if women are obese in
According to some researchers, a number of spite of regular diet and exercise. Thyroid
women with PCOD may also have an underactive hormones set the metabolic "thermostat" and if this
thyroid gland. It has been suggested that metabolic thermostat is set at low level, it is
undiagnosed mild hypothyroidism complicates difficult to lose weight and avoid cellular
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sluggishness. If hypothyroidism is diagnosed and
treated early, some of PCOD symptoms may
diminish. [1,2] The most common cause of
hypothyroidism is autoimmune thyroiditis (AIT)
and it also shares the same genetic background with
PCOD as both are clustered in families. So it can
be assumed that there might be some common
genetic defect in both disorders because it seems to
have an oligo-genetic  background.[3, 4]
Autoimmune thyroiditis is supposed to be related to
variants in the HLA gene. In contrast PCOD is
related to genetic predispositions for insulin
resistance, especially defects in insulin signaling
pathways, genetic variants in LH, follistatin and to
CYPl11a, a gene coding for P450 cholesterol side
chain cleavage.[5] Other autoimmune reactions are
also common in PCOD [6] like production of
antiphospholipids ~ antibodies,  thyroglobuline
antibodies or thyroid peroxidase antibodies.[7]
Role of stimulatory antibodies was also speculated
as a pathogenetic mechanism of PCOD.[8] Sex
hormone binding globulin (SHBG) is a
glycoprotein produced in the liver acting as a
carrier for different sexual steroid hormones.
SHBG displays a higher binding affinity for
testosterone and dihydrotestosterone. Hypothy-
roidism can lead to a reduction of SHBG and
increase in free testosterone.[9] In PCOD, plasma
binding activity of sex hormone binding globulin is
decreased, which results in decreased plasma
concentrations of total testosterone but their
unbound fractions are increased. Hypothyroid
women have decreased rate of metabolic clearance
of androstenedione and estrone exhibit an increase
in peripheral aromatization. Free testosterone is one
of the factors contributing to PCOD symptoms i.e.
infertility, polycystic ovaries, hirsutism, male
pattern hair loss, and acne. [9]

It has also been proved that adequate

levels of circulating thyroid hormone are of

primary importance for normal reproductive
function. Triiodothyronine modulates follicular
stimulating hormone and luteinizing hormone
action on steroid biosynthesis, and multiple
triiodothyronine binding sites have been identified
in mammalian granulosa and stromal cells, and
more recently in human oocytes. Any impairment
of triiodothyronine concentrations available locally
may therefore represent a cause of disruption of the
normal female reproductive function.[9] Studies
show a threefold higher prevalence of
hypothyroidism in PCOD patients hence it has been
suggested that all patients with PCOD should be
screened for thyroid function and thyroid-specific
auto antibodies even without evidence of overt
thyroid dysfunction. [1] Common cause is
Hashimoto’s thyroiditis, an autoimmune disease of
the thyroid gland. Other possible causes are thyroid
surgery or radiation, some drugs, hormone therapy,
dietary deficiencies, and exposure to toxic
environmental chemicals and metals. Symptoms of
hypothyroidism are fatigue or weakness, weight
gain, menstrual problems, lower body temperature,
cold extremities, inability to focus, constipation,
depression, muscle aches, brittle nails, dry skin,
and hair loss. Women with hypothyroidism also are
more likely to have velvety, hyper pigmented skin
folds called acanthosis nigrans.[2]

Thyroid function test.: Most commonly
recommended are [10] Thyroid stimulating
hormone (TSH) screening test, Total T3 (Tri-
iodothyronine ) and Total T4 ( Thyroxine ).
Advanced investigation for further management
Free T3, Free T4, TPO antibody — Thyroid
peroxidase (TPO) antibody, Thyroglobuline (TG)
antibodies, TSH receptor stimulating antibodies,
Radioiodine scanning and uptake, Biopsy,
Ultrasonography of thyroid gland.

The study aims to assess thyroid hormonal status

(Triiodothyronine,  Thyroxine and  Thyroid
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stimulating hormone) in polycystic ovarian disease
patients and compare it with age matched healthy
females.

Materials and Method:

The study was carried out in collaboration with
Department of Obstetrics and Gynaecology,
Sassoon general hospital and private hospital, Pune.
The Institutional Ethics Committee approved the
study protocol. Subjects within the age group of 20
to 30 years were selected and divided into two
groups. Group I consisted of 30 diagnosed female
patients of PCOD. Group II comprised of 30 age
matched control group with normal menstrual
cycles.

INCLUSION CRITERIA: Patients diagnosed as
PCOD by using revised diagnostic criteria
(Rotterdam criteria) 11 if 2 out of 3 from the
following were present: Oligo and or anovulation ,
Clinical and biochemical signs of
hyperandrogenism , Polycystic ovaries, Female
patients in the age group: 20-30 years.
EXCLUSION CRITERIA: Diagnosed cases of
diabetes mellitus, thyroid dysfunction, Cushing’s
syndrome, congenital andrenal hyperplasia,
hyperproloctinemia, androgen secreting tumor,
renal and liver disorders.

Subjects taking medicines like ovulation induction
agents, antiandrogens, antidiabetic, antiobesity,
hormonal drugs and current or previous use of oral
contraceptives within last 6 months, smoking and
alcohol addiction.

Selected patients were thoroughly interviewed in
Obstetrics and gynecology department of the
institute. Based on inclusion and exclusion criteria,
a total of 60 subjects were selected for the present
study.

The study protocol was explained in detail to all the
subjects and informed written consent regarding
participation in the study was obtained from them.

Then 5 ml blood sample was obtained from the

participants under all aseptic precautions. Then
assessment of Thyroid stimulating hormone (TSH)
,Total T3 (Tri-iodothyronine ),Total T4 ( Thyroxine
) was carried out. In the present study, Thyroid
function test (TFT) was done by using Enzyme
linked immumosorbant assay (ELISA) method. The
T3 ELISA Kit, T4 ELISA Kit and TSH ELISA Kit
used in the study by a microplate immune-
oenzymatic assay. These kits are manufactured by
LDN, Labor Diagnostika Nord GmBH and Co.KG,
Am Eichenhain 1, Nordhorn. Serum T3, T4 and
TSH levels were estimated on Erba Mannheim
Company’s ELISA washer and reader machine
named Erba Lisa Wash and Erba Lisa II. Thyroid
hormonal levels were compared by applying
unpaired t test.

Results:

Table 1 depicts the physical characteristics of the
normal controls as well as the patients of PCOD.
Age, height of both the groups was comparable as
statistically there was no difference between them
(P>0.05). Difference in mean values of age
between control group (25.60+2.88 yrs) and PCOD
group (25.50£2.53 yrs) was not statistically
significant. (p>0.05) Also the difference in mean
values of height between control group
(159.80+7.90 cm) and PCOD group (157.80+5.54
cm) was not statistically significant. (p>0.05) But
weight of the PCOD females was higher than
control and the difference was statistically highly
significant. (p<0.001). Mean value of weight was
higher in PCOD group (62.23+5.47 kg) as
compared to control group (53.90+£7.94 kg) and
difference was statistically highly significant.
(p<0.001)

Table 2 Our study showed that serum levels of T3
of PCOD group (1.3040.16), when compared with
control group (1.2640.21) was statistically non
significant (>0.05). Similarly difference in mean

values of T4 of PCOD group (7.87£1.38) and
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control group (7.52+1.82) was found to be
statistically non significant. (>0.05)
Table 2 and Graph 1,2 show that difference in
mean values of levels of TSH of PCOD group
(7.13£1.60) was statistically significantly higher (p
< 0.001) when compared with control group
(1.2640.45).
Discussion:
Our study showed no statistical difference in serum
level of T3 (p>0.05) and T4 (p>0.05). in both
group. Thus in our study the thyroid hormone
levels i.e. serum levels of T3 and T4 were within
normal range in PCOD group (Table 2, Graph 2 )
The serum TSH levels were higher in PCOD group
when compared with control group. The difference
was found to be statistically significant (p < 0.001)
(Table 2 and Graph 1). The present study shows
mild increase in serum TSH level with normal
serum T3 and serum T4 levels in PCOD group
which  suggest presence  of  subclinical
hypothyroidism in that group.
Similar result was obtained by Janssen OE et al
[12] in his study, which demonstrated a threefold
higher prevalence of hypothyroidism in patients
with PCOD. This is in accordance with previous
studies [13,14,15,16]
Ghosh et al [2] studied the underlying
pathophysiological mechanisms of ovarian cyst
formation in patients with subclinical and overt
hypothyroidism, and observed that the formation of
ovarian cysts, similar to those occurring in PCOD
may be restricted only to individuals with
subclinical hypothyroidism and the patients with
severe and long standing hypothyroidism may not
show ovarian cyst formation.

The probable cause of this subclinical
hypothyroidism found in the present study is not

clear. Immune system is finely balanced by

interaction of various factors one of which is
estrogen-progesterone balance. Normally estrogen
has immune stimulatory action and progesterone
seems to counteract this action.[12] Thus normally
immune stimulatory action is kept in check.
However, in PCOD patients, progesterone is absent
or nearly absent because of anovulatory cycles.[12]
Thus the imbalance of normal to high estrogen
levels and low progesterone levels, so called
‘unopposed estrogen’, causes over stimulation of
immune system leading to production of
autoimmune antibodies.[12] It has been found that
autoimmune reactions are common in PCOD [6]
and also it has been demonstrated that in PCOD
there is high titer of thyroglobuline(TG) antibodies
and thyroid peroxidase (TPO) antibodies which
lead to autoimmune thyroiditis.[7] There is high
incidence of autoimmune thyroiditis in PCOD
subjects and it has been observed that autoimmune
thyroiditis and PCOD share same genetic
background as both are clustered in same
families.[3,4] The most common cause of
subclinical ~ hypothyroidism is  autoimmune
thyroiditis (AIT).[2] This might explain the
subclinical hypothyroidism in PCOD patients in the
present study.

Conclusion:

In present study, polycystic ovarian disease patients
had subclinical hypothyroidism and probable
reason for this is unopposed estrogen which
stimulates autoimmune reaction like generation of
Thyroid Peroxidase (TPO) antibodies and it may
lead to subclinical hypothyroidism in polycystic
ovarian disease. Therefore all patients having
polycystic ovarian disease should be subjected to
analysis of thyroid hormonal profile so that this
common treatable disorder is not missed and is

treated in time.
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Tablel: Descriptive characteristics of baseline parameters in control group and PCOD group:

Parameter Control group PCOD group
(n=30) (n=30) p value
(Mean+SD) (Mean+SD)
Age (years) 25.60+2.88 25.50 £2.53 >0.05
Height (cm) 159.80+7.90 157.80+5.54 >0.05
Weight (kg) 53.90+7.94 62.23+£5.47 <0.001**

* p<0.05 statistically significant ** p<0.001 statistical highly significant

Table 2 : Comparison of Thyroid hormone levels (T3, T4) in control group and PCOD group:

Parameter Control group PCOD group
(n=30) (n=30) p value
(Mean+SD) (Mean+SD)
T3 (ng/ml) 1.26+0.21 1.30£0.16 >0.05
T4 (meg/dl) 7.52+1.82 7.87+1.38 >0.05
TSH(uIU/ml) 1.26 £0.45 7.13£1.60 <0.001**

Graph 1 Comparison of TSH in control group and PCOD group:

Comparison of TSH between
Control group and PCOD

group

v TSH (pU/ml) o v o

il

Control Group PCOD Group
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Graph 2: Comparison of Thyroid hormone levels (T3, T4) in control group and PCOD group:
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