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ABSTRACT… Objectives: Polycystic ovary syndrome (PCOS) is a rampant endocrine disorder 
distressing women of child bearing age worldwide. Many current researches have detected 
the presence of some organ specific and non-specific autoantibodies in females with PCOS. 
Study Design: Cross Sectional study. Setting:  Aziz Fatimah Hospital, Faisalabad, Pakistan. 
Period: April to September 2017. Material & Methods: This study comprised of 88 female 
subjects of 17-35 years old. Participants were divided into four group’s i.e PCOS obese females, 
PCOS non-obese, obese females without PCOS and age matched controls. Thyroid function 
was evaluated by the measurement of serum TSH, FT3 and FT4 levels. Thyroid peroxidase 
antibody (TPO-Antibody) was detected as an indicator of thyroid autoimmunity. All parameters 
were measured by chemiluminescence immunoassay technique (CLIA). SPSS version 22 was 
used for the statistical analysis of the data. Results: Out of total 88 female participants, 38.6% 
were hypothyroid and 61.4% were euthyroid females. While on comparing the percentages of 
hypothyroidism among the study groups PCOS, non-PCOS patients and obese we found higher 
percentages of hypothyroidism among non-obese PCOS. Thyroid peroxidase antibody levels 
were higher in PCOS obese subjects. PCOS patients have 15 times more risk for hypothyroidism 
as compared to non-PCOS patients. Conclusion: Hypothyroidism was commonly found in 
PCOS patients with high levels of TPO-Antibody indicating that PCOS is an independent risk 
factor for hypothyroidism which suggests that evaluation of thyroid function and autoimmunity 
must be deliberated in PCOS patients.
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INTRODUCTION
The Polycystic ovary syndrome (PCOS) is a 
metabolic syndrome which is characterized by 
anovulation, hyperandrogenism and polycystic 
ovary.1 The prevalence of PCOS is 3% to 15% 
according to the studied communities.2 PCOS is 
also associated with the increasing rates of loss of 
pregnancy. It is one of the most common reasons 
of infertility in women of child bearing age3. 

Regardless of the extensive studies on PCOS, 
the exact underlying pathogenesis is yet to be 
discovered. It is considered to be a heterogeneous 
disorder with both hereditary and the ecological 
components.3,4 

Strong evidences are available showing that the 
PCOS patients possess high risk of endocrine 

and metabolic diseases including thyroid 
abnormalities, diabetes mellitus due to decreased 
tolerance to glucose and obesity. Studies 
regarding the underlying pathogenesis of PCOS 
are mainly concerned with two related metabolic 
elements that is the resistance to insulin and 
hyperandrogenism.5 

The autoimmune thyroid diseases (AITD) are the 
typical autoimmune disorders which affect almost 
5% to 20% of females in the reproductive age. 
Thyroid autoimmunity is the commonest reason 
of hypothyroidism among young females. It might 
be existent without thyroid dysfunction for a long 
time, hence, getting ignored and resulting in 
hypothyroidism further down the road.4,6 The most 
sensitive marker of thyroid autoimmunity is the 
high levels of thyroid peroxidase autoantibodies 
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(TPO-Abs) which are related with hypothyroidism 
as well as hyperthyroidism.6

The autoimmune thyroiditis or the Hashimoto’s 
thyroiditis is the utmost common form of 
thyroid gland which is characterized by diffused 
lymphocytic infiltration, usually, followed by 
hypothyroidism. It is believed that it is because 
of the destruction and ultimate fibrous restoration 
of the parenchymal tissue.7 Several females with 
thyroid dysfunction encounter extreme irregular 
menstruation, lessened fertility rate and raised 
risk for spontaneous abortion as well as the 
preterm births.8 Link between PCOS, thyroid 
autoimmunity and obesity are documented in 
the previous studies but exact relation is still 
debatable upon due to controversial results.9

Elevated prolactin level secondary to increase 
Thyrotropin releasing hormone (TRH) due to 
hypothyroidism cause polycystic appearance of 
ovary by hindering the formation of an egg which 
alters the ratio of follicle stimulating hormone 
(FSH) and luteinizing hormone (LH) as well as 
elevated level of dehydroepiandrosterone.10,11,12 
High concentrations of thyroid stimulating 
hormone (TSH) in hypothyroidism might be 
responsible for hyperstimulation of ovaries by 
activation of follicle stimulating hormone receptor 
(FSHR).11

The concurrence of hypothyroidism and PCOS are 
associated with complicated pathophysiological 
changes caused by obesity and insulin resistance 
in PCOS.11 Previous studies are reported that 
44% of females with polycystic ovary syndrome 
are obese and have deteriorating effects. This 
figure differs to a certain extent depending on the 
ethnicity and geography. It aggravate the clinical 
presentation of PCOS by increasing resistance to 
insulin and leading to elevated levels of ovarian 
estrogen along with the raised adrenal androgens 
and the unbound testosterone.11 The timely 
diagnosis and management of hypothyroidism 
and obesity in PCOS might decrease the 
frequency of infertility and complications related 
to pregnancy in these females.

Aim

This study was aimed to find the frequency of 
hypothyroidism among obese PCOS and non-
obese PCOS and to compare it among non-
PCOS obese and controls. We also aimed to 
explore the association between PCOS and 
thyroid peroxidase antibodies. 

MATERIAL & METHODS
This cross sectional study was conducted during 
April to September 2017 at Aziz Fatimah Hospital, 
Faisalabad, Pakistan. It comprised of 88 female 
subjects of 17-35 years old. Participants were 
divided into four groups i.e PCOS obese females, 
PCOS non-obese, obese females without PCOS 
and age matched control subjects. Diagnosed 
PCOS subjects were enrolled from the outpatient 
department of gynecology/obstetrics, obese and 
controls were recruited from nutrition department 
by non-probability purposive sampling technique. 

Females were categorized as PCOS as per 
Rotterdam criteria 2003. According to this criteria 
patients having two out of the three features 
including: (a) oligomenorrhea or amenorrhea, 
(b) hyperandrogenism (raised androgen levels), 
(c) polycystic ovaries on ultrasound were labeled 
as PCOS.13 Age matched control females having 
BMI less than 25 kg/m2 with regular menstrual 
cycle, no sign of hyperandrogenism along with 
normal ovaries appearing on ultrasound were 
taken. Subjects having BMI greater than 25 kg/m2 
with regular menstrual cycle and normal ovaries 
were taken as obese. Females with diagnosed 
hypothyroidism and on treatment with thyroxine 
were excluded. Subjects with tumor of pituitary 
gland or ovary and with the previous history of 
neck and pelvic surgery were excluded. The 
unwilling females were also excluded.

Informed consent was taken from the each 
participant and confidentiality was assured prior 
to study. A detailed history regarding fertility 
and menstruation and the anthropometric 
measurements were also taken. Height in meters 
and weight in Kg were measured by stadiometer 
and BMI was calculated by formula weight in Kg/
height in meter.2 Each participant was screened 
for hypothyroidism. For this purpose, 4cc blood 
sample was drawn under the aseptic conditions 
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of each participant. Serum was separated from 
blood by centrifuging and stored at -20ºc in the 
pathology laboratory of Aziz Fatimah Hospital 
for further analysis. Thyroid stimulating hormone 
(TSH), free tri-idothyrionine (FT3), free thyroxine 
(FT4) and thyroid peroxidase antibodies (TPO-
Ab) were measured by chemiluminescence 
immunoassay technique (CLIA). 

Statistical Analysis
Statistical analysis was done using SPSS version 
22. Data is expressed as mean and standard 
deviation for continuous variables (age, height, 
weight and BMI). Categorical variables are 
presented as frequency (n) and percentage (%). 
X2 test was used to compare percentages (Thyroid 
Peroxidase Antibodies and Hypothyroidism). 
Independent t-test was applied to compare the 
means of biochemical parameters (TSH, FT3 
and FT4) among hypothyroid and euthyroid. 
Relative risk of hypothyroidism in PCOS patients 
was estimated by odd ratios obtained by logistic 
regression analysis. P value ≤ 0.05 was taken as 
significant.

RESULTS
Study was comprised of 88 mean age 27.13 ± 
3.87 years. Descriptive of study population is 
described in Table-I. Mean of FT3, FT4 levels were 
lower in hypothyroid patients and TSH was higher 
in hypothyroid patients as compared to euthyroid 
patients. Differences were statistically significant 
(Table-II). Figure-1 is showing the distribution of 
hypothyroid patients among the study population. 
Figure-2 is indicating that percentages of 
hypothyroid patients were higher in PCOS non- 
obese subjects as compared to PCOS obese 
and obese patients. TPO antibody positive titer 
was higher in PCOS obese subjects (P-value 
0.001*). Relative risk of hypothyroidism in PCOS 
patients was estimated by odd ratios obtained by 
logistic regression analysis. Odd ratios of 15.08 is 
showing that PCOS patients have 15 times more 
risk for hypothyroidism as compared to non-
PCOS patients (P-value=0.000*).

Anthropometric Measurements Mean ± SD

Age (age) 27.13 ± 3.87

Height (m) 1.60 ± .08

Weight (kg) 74.86 ± 20.31

BMI (kg/m2) 29.27 ± 7.80

Thyroid Stimulating Hormone (mIU/ml) 6.90 ± 7.29

Free Tri-idothyrionine (pg/ml) 2.22 ± 1.02

Free Thyroxine (pg/ml) 11.05 ± 4.09

Thyroid Peroxidase Antibodies (IU/ml) 6.01 ± 5.17

Table-I. Descriptive statistics of studied subjects. 
(n = 88)

BMI= Body mass index, 
SD= Standard. Deviation, m=meters,
Kg= (kilogram), mIU/L=milli international units per liter,
pg/ml= picograms per milliliter, IU/ml= international units 
per milliliter

Biochemical 
Variables

Hypothyroid
N=34

Non-
Hypothyroid

N=54 P-Value

Mean ± SD Mean ± SD

TSH 14.06 ± 7.20 2.39 ± 1.23 0.002*

FT3 1.56 ± .99 2.64 ±.81 0.003*

FT4 8.50 ± 4.03 12.66 ± 3.26 0.000*

Table-II. Biochemical statistics of studied subjects. 
(n = 88)

SD= Standard Deviation, 
TSH=Thyroid Stimulating Hormone, 
FT3=Free Tri-idothyrionine, FT4=Free Thyroxine. 
P value ≤0.05 was taken as significant.

Figure-1. Distribution of hypothyroid patients among 
study population.
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Chi-square test was used to compare percentages.
P value ≤0.005 was taken as significant.

DISCUSSION 
Prevalence of polycystic ovary syndrome (PCOS) 
and autoimmune thyroid disease is increasingly 
at alarming rate globally. This association is also 
being recognized by various researchers, but the 
nature of this link is still hypothesized.11

This study was conducted to highlight the 
emerging need to elucidate the relation between 
PCOS and autoimmune diseases. For this 
purpose we found frequency of autoimmune 
hypothyroidism in PCOS patients by estimating 
thyroid peroxidase antibodies. We also evaluate 
the relative risk of hypothyroidism in PCOS 
patients. Current study comprised of 88 subjects, 
out of total 38.6% were the hypothyroid patients 
and 61.4% are the euthyroid patients, similar 
figures were reported by Pushpagiri et al, who 
also documented significant high TSH and low 
FT3 and FT4 levels in hypothyroid patients.12 On 
comparing the percentages of hypothyroidism 
among the study groups PCOS, non-PCOS 
patients and obese we found higher percentages 
of hypothyroidism among non-obese PCOS.

The present study reveals that 72.7% are the 
hypothyroid patients among the non-obese 
PCOS while the 59.1% are the hypothyroid 
patients among the obese PCOS and 22.7% of 
obese subjects have hypothyroidism. We found 
significantly high thyroid peroxidase antibodies 

titer, raised TSH levels and low FT3 and FT4 level 
in patients with PCOS as compared to controls. 
Various previous researches are in agreement of 
current study. Similar results were also reported 
by Yu and Wang and Feldthusen et al studies 
who found significant high levels of TSH and 
thyroid peroxidase antibodies but significantly 
low FT3 and FT4 levels in polycystic ovary 
syndrome females.14,15 On contrary to current 
study results, previous study conducted by Saab 
and Haddad did not find significant hypothyroid 
patients among the PCOS patients. He reported 
no significant difference in TSH and FT4 levels in 
females having PCOS and controls.4

Results of current study reveal that PCOS is 
independent risk factor for hypothyroidism. Odd 
ratio of 15 obtained by logistic regression is 
indicating PCOS patients have 15 times more risk 
for getting hypothyroidism than control group.

To prevent the consequences of PCOS like 
infertility, the gynecologists should consider 
early screening of thyroid function and thyroid-
specific autoantibodies at PCOS diagnosis, even 
in the absence of symptoms related with thyroid 
dysfunction.

CONCLUSION
Hypothyroidism was frequently found in PCOS 
patients with high TPO-Antibody titer. PCOS is an 
independent risk factor for hypothyroidism.
Copyright© 29 Apr, 2020.
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