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ABSTRACT

BACKGROUND: Polycystic ovary syndrome (PCOS) is a metabolic syndrome, characterized
by anovulation, hyperandrogenism, and polycystic ovary. With serological markers of
autoimmunity found elevated in PCOS, there is a possible link between autoimmunity and
PCOS. AIM: The study aimed to investigate the possible correlation between autoimmune
markers of autoimmune thyroiditis (AIT) and PCOS. SETTING AND DESIGN: This
case control study was conducted at the Department of Pathology of a tertiary care
academic center during a 1-year period. MATERIALS AND METHODS: Fifty-five
subjects with clinical PCOS and 51 age matched control non-PCOS subjects were recruited
and subjected to clinical, biochemical, and endocrinal evaluation for AIT. All subjects
underwent blood glucose and serum sampling for luteinizing hormone (LH), follicle
stimulating hormone (FSH), testosterone, dehydroepi androsterone, thyroxine, thyroid
stimulating hormone, anti-thyroid peroxidase, anti-thyroglobulin (Tg), and insulin.
STATISTICAL ANALYSIS: Statistical analysis was performed using SPSS version
12 for Windows. The quantitative variables are described as mean * standard deviation.
To compare quantitative variables between two groups, unpaired t-test was used. The
Chi-square/Fischer’s exact test was used to compare qualitative variables. ANOVA was
used to compare the PCOS and non-PCOS groups. P < 0.05 was considered significant.
RESULTS: Significantly higher prevalence of AIT (anti-Tg antibodies) was noted in
subjects with PCOS as compared to non-PCOS control subjects (P < 0.05). The PCOS
subjects had higher insulin resistance index and also twice the level of LH: FSH ratio as
compared to controls. CONCLUSION: Higher prevalence of AIT in PCOS subjects suggest
possible role of autoimmune phenomenon in the etiopathogenesis of PCOS. More data
from longitudinal follow-up studies is required to clearly establish this possible link.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is a
metabolic syndrome, characterized by
anovulation, hyperandrogenism, and
polycystic ovary. PCOS exists commonly
among women at reproductive age
with an incidence rate of 6-10%.M" The
clinical manifestation of PCOS includes
oligomenorrhea, infertility, acne, hirsutism,
fat, and acanthosis nigricans and so on. In
addition, these patients may develop many
other related endocrine and metabolic
diseases, and have increased risk of suffering
endometrial cancer, impaired glucose
tolerance, diabetes, and cardiovascular

disease.* Research about the pathogenesis
of PCOS mainly focuses on two interrelated
metabolic elements-insulin resistance (IR)
and hyperandrogenism." Nevertheless,
pathogenesis of PCOS still remains
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unclear. Recently, several researchers suggested the
relationship between PCOS and autoimmunity with
controversial results, which showed that serologic markers
of autoimmunity elevated in patients with PCOS.P! Gleicher
et al. hypothesized that functional autoantibodies could
contribute to the development of PCOS, which represents
hyperfunction of follicular recruitment in the ovaries,
similar to hyperthyroidism in Graves’ disease.! Hence, can
we regard PCOS as an autoimmune disease?

Autoimmune thyroiditis (AIT), or named Hashimoto’s
thyroiditis, or chronic lymphocytic thyroiditis (CLT), is the
most prevalent autoimmune state that affects up to 5-20% of
women during the age of fertility!”! which is due to chronic
inflammation of the thyroid and can lead to hypothyroidism
finally. Most of the AIT patients show positivity for
anti-thyroid peroxidase (TPO) and/or anti-Tg and atypical
hypoechogenic pattern in ultrasound (USG) scan.®®! The
link between AIT and PCOS has been reported in several
studies, but its true pathogenesis is far from being elucidated.
IR/hyperinsulinemia in PCOS being the main pathogenic
defect is also supported by clinical, biochemical, and
hormonal response to insulin sensitizers.'*"! With adipose
tissue being one of the important sources of pro-inflammatory
cytokines, IR in obese women has been attributed to elevation
of adipocytokines and other inflammatory markers. Women
with PCOS have been demonstrated to have elevated
cytokines such as tumor necrosis factor-alpha (TNF-a) and
interleukin (IL)-6 concentrations independent of obesity,
and these alterations in serum inflammatory markers in
PCOS are unrelated to peroxisome proliferator-activated
receptor-gamma variants.'? It has been demonstrated that
the therapy with metformin in PCOS leads to an increase
in plasma adiponectin and TNF-o. but not plasma IL-6 and
C-reactive protein.'¥ Some authors demonstrated a high
prevalence of AIT in PCOS women suggesting a potential
pathogenic link with autoimmunity/sub-inflammatory
cascade. Thus, the concept that inflammatory and immune
markers may have a role in the pathogenesis of IR and
hyperinsulinemia in PCOS has taken a front seat.

CLT is the most prevalent cause of hypothyroidism in areas
with sufficient iodine intake, and is characterized by high
levels of thyroid autoantibodies, lymphocytic infiltration
prevalent cause of hypothyroidism in areas with of the
thyroid gland, and a typical hypoechoic pattern on thyroid
USG. High prevalence of CLT in Down’s, and Turner’s
syndrome™ and its association with the HLA DR3, DR5,
and HLADRB1%*1404 genes!'*'" suggests that CLT may have
a genetic contribution. Similarly, the evidence of a strong
familial association in the first-degree relatives of PCOS
subjects suggests a role of genetics in its etiopathogenesis,
and several genes have been identified to date.'®2 Since
both these disorders have a similar pathogenic mechanism
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comprising of familial aggregation, subinflammation/
inflammation, and elevated adipocytokines, we hypothesize
that there may be a potential cross-link between the two
conditions.

MATERIALS AND METHODS

Every consecutive female patient in the age group
of 13-45 years with hirsutism and menstrual
abnormality (amenorrhea or oligomenorrhea) visiting the
Outpatient Departments of Department of Gynaecology
during a 1-year period in 2013-2014 was screened for this
study. The Institutional Ethical Committee approved the
study. Subjects were briefed about the study and informed
consent was obtained. The Rotterdam classification was
used to define PCOS in the event of: (1) Menstrual anomalies
such as amenorrhea (no cycles in the past 6 months),
oligomenorrhea (cycles lasting longer than 35 days), or long
cycles, (2) clinical and/or biochemical hyperandrogenism,
and (3) USG appearance of polycystic ovaries (multiple
cysts > 12 in number of 2-9 mm size). The presence of two
of these three criteria was required to diagnose PCOS, once
all other diagnosis, like congenital adrenal hyperplasia,
virilizing tumor, Cushing syndrome, and prolactinoma
was ruled out.” Clinical hyperandrogenism was defined
as hirsutism (Ferriman-Gallwey score >7) and/or acne, and/
or androgenic pattern of alopecia.?*!

Biochemical hyperandrogenemia was defined
by elevated testosterone (>1.2 ng/ml). A luteinizing
hormone (LH)-to-follicle stimulating hormone (FSH) ratio
above 2 was considered elevated. Transabdominal pelvic
USG was performed to detect the presence of cystic ovaries.
Other reasons for hyperandrogenism were excluded by
adrenocorticotropin-stimulated 17-OH progesterone,
dexamethasone suppression test and/or 24-h urine cortisol
excretion. Women of the same age group visiting the
outpatient clinics with problems unrelated to PCOS or
thyroid dysfunction and with normal menstrual cycle
served as control population. Subjects suffering from any
systemic illness and those on any medications known to
interfere with thyroid function, hypothalamic—pituitary—
adrenal axis, insulin sensitivity, or glucose tolerance were
excluded from the study.

Detailed clinical history, elaborate clinical examination and
laboratory investigations such as blood glucose (fasting and
2 h post 75 g glucose), serum LH, FSH, thyroid stimulating
hormone (TSH), thyroxine levels (T3 and T4), anti-TPO
antibody, anti-thyroglobulin (Tg), serum testosterone
were measured by an automated immune-enzyme assay
systems, performed in both PCOS and control population.
The blood samples were drawn on the 2"-3 day of the
menstrual cycle.



Arora, et al.: Role of autoimmunity in PCOS

Normal serum levels of different hormones and peptide
were defined as (1) T3 - 0.6-2.02 ng/ml, (2) T4 - 4.4-11.6 ng/d],
(3) TSH - 0.4-6.2 mIU/ml, (4) anti-TPO taken antibody
as 7.6-27 IU/ml, (5) anti-Tg < 125 IU/ml, (6) prolactin -
1.9-25 ng/ml, (7) 17-OH progesterone - 15-70 ng/dl, (8)
free testosterone - 3-19 pg/ml, (9) LH - 0.8-10.5 IU/ml, and
(10) FSH - 5-20 mIU/ml. LH and FSH were measured on
the 2" day of menstruation.

Statistical analysis was performed using IBM SPSS version
for Windows. The quantitative variables are described
as mean * standard deviation. To compare quantitative
variables between two groups, unpaired t-test was used.
The Chi-square/Fischer’s exact test was used to compare
qualitative variables. ANOVA was used to compare the
PCOS and non-PCOS groups. P < 0.05 was considered
significant.

RESULTS

Clinical, biochemical, and hormonal parameters were
screened in the patients with PCOS and in the healthy
control subjects [Table 1]. We studied 55 patients with
PCOS (mean age 23.27 + 5.83 years, range 18-33 years) and
51 age matched healthy controls (mean age 22.80 + 4.4 years,
range 18-32 years).

The study showed that the mean anti-TPO level was higher
in PCOS patients in comparison to controls (49.54 + 136.9 vs.
22.63 + 38.5) although it was not statistically
significant [Figure 1]. Anti-Tg level was significantly
higher in PCOS patients (P = 0.004) in comparison to
controls [Figure 2]. Serum prolactin was higher in the
non-PCOS subjects (P < 0.05). As expected, the metabolic
measures of blood glucose and fasting insulin levels
were both significantly higher in subjects with PCOS.
More number of subjects with PCOS had higher LH: FSH
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ratio as compared to control subjects. Serum estrogen
and progesterone were significantly higher in PCOS
subjects (P < 0.05) although the difference was much more
pronounced in the case of progesterone levels.

IR as calculated by homeostasis model assessment (HOMA)-IR
was also significantly higher (P = 0.028) in PCOS subjects
as compared to non-PCOS subjects.

DISCUSSION

AIT represents the most common endocrine disorders in
women at reproductive age. AIT, with a prevalence varying
from 5% to 15% is 5-10 times more common in women than
men. This might be explained by genetic factors, the effect
of estrogen and perhaps chromosome X abnormalities. In
addition, what makes AIT often ignored is that it may be

Table 1: Comparative table between subjects with polycystic
ovary syndrome and subjects without polycystic ovary
syndrome

PCOS (n=55) Control (n=51) P

Age (years) 23.27+3.2 22.80+4.4

FSH 11.53+x184  12.46+15.16 0.77
LH 10.70+8.5 9.58+7.4 0.47
Prolactin 10.87+£6.30  14.83+12.67 0.043
Blood glucose, fasting 95.33+11.16  91.41+£7.08  0.57
Blood glucose (postprandial) 106.70+12.01 102.3549.12  0.039
Insulin, fasting 5.71+5.98 3.7443.36  0.041
Testosterone 1.38+0.70 0.75+0.3 1.18
DHEAS 2.39+0.82 1.59+0.8 9.98
Estrogen 55.97+33.6  44.6£23.05 0.048
Progesterone 1.27+0.95 0.86+0.37  0.004
T, 3.99+19.2 1.32+0.7 0.32
T, 6.57+2.8 6.57+3.03 0.99
TSH 3.17+2.74 2.98+2.18  0.70
HOMA-IR 1.57+2.14 0.86+0.75  0.028

Values represent mean+SD. FSH=Follicle stimulating hormone, LH=Luteinizing hormone,
DHEAS=Dehydroepi androsterone, TSH=Thyroid stimulating hormone, HOMA-IR=Homeostasis
model assessment-insulin resistance, SD=Standard deviation, PCOS=Polycystic ovary syndrome
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Figure 1: Anti-thyroid peroxidase levels (IU/ml) in polycystic ovary
syndrome group and control group

Figure 2: Anti-thyroglobulin levels (IU/ml) in polycystic ovary syndrome
group and control group

Journal of Human Reproductive Sciences Volume 9 Issue 1 Jan - Mar 2016



Arora, et al.: Role of autoimmunity in PCOS

present without thyroid dysfunction for many years?! and
result in hypothyroidism much later. Although there seems
to be no correlations between the underlying causes of
hypothyroidism and PCOS, these two diseases have many
characteristics in common, such as chronic anovulation,
decreased serum sex hormone binding globulin, increased
serum testosterone, increased LH, and cholesterol.?!
Furthermore, a strong interaction between thyroid and
ovary is implied by many in vitro researches, both in humans
and animals. As human chorionic gonadotropin has a
TSH-like effect,™ thyroid activity affects the functionality
of the reproductive axis®®! and TSH has been reported
highly elevated in ovarian hyperstimulation syndrome!*!
and PCOS patients.

As seen in our study, there was significantly higher
prevalence of thyroid autoantibodies in patients with
PCOS in comparison to the controls. Our study showed
that anti-Tg and anti-TPO antibodies were significantly
raised in PCOS patients (P =0.004). 37.72% of PCOS patients
have raised levels of either or both anti-TPO and/or anti-Tg
antibody level, while 15.6% controls showed raised levels
of either or both, which although were not statistically
significant but nevertheless signify an important trend.
Our results were consistent with other studies, for example,
Janssen et al.'! found 26.9% and Ozdemir et al.** found the
prevalence of 30.5% of autoantibodies in PCOS subjects.

These two apparently diverse disorders with familial
aggregation and genetic predisposition show high prevalence
of other serologic parameters of autoimmunity (anti-histone
and anti-double stranded DNA), which further suggest the
role of autoimmunity in the pathogenesis of PCOS. Similar
findings supporting a potential link between PCOS and
autoimmunity have been reported by another study.
In our study TSH, T3 and T4 did not differ significantly
between patients with PCOS and controls, i.e., most of our
patients were euthyroid.

Elevated fasting insulin and HOMA-IR, indicative of
significantly higher IR in our PCOS group compared to
controls, may indicate some pathogenic link between
autoimmunity and IR."?' The association of IR and
hyperinsulinemia of PCOS with elevation of various
cytokines such as IL-4, IL-6, TNF-a, and their alteration after
treatment with insulin sensitizers is well established.">*3]

It may be speculated that the imbalance of normal to
high estrogens and low progesterone levels, the so called
“unopposed estrogens” thought to be responsible for
the apparent increase in prevalence of AIT during the
menopause, also accounts for the higher prevalence of AIT
in PCOS. Estrogens are known to increase IL-4 expression
in TH2 cells, IL-1 in monocytes, IL-6 in T-cells, and
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interferon gamma in TH1 cells. During normal menstrual
cycles in young women, IL-6 is elevated in the follicular
phase and decreased in the luteal phase, and inversely
correlated to progesterone levels.” Hence, the immune
stimulatory activity of estrogens seems to be counteracted
by progesterone. In our patients also, estrogen levels were
significantly high in patients in comparison to controls.
Hence, measures aimed to re-establish ovulatory cycles
would be likely to prevent the development of AIT in PCOS
patients.

The presence of thyroid antibodies in euthyroid women has
been reported to be associated with an adverse outcome
in an in vitro fertilization — embryo transfer program.?
Furthermore, hypothyroidism worsens PCOS by further
decreasing sex hormone binding globulin levels, increasing
the conversion of androstenedione to testosterone and
aromatization to estradiol and reducing the metabolic
clearance rates of androstenedione and estrone.” Correction
of hypothyroidism, when present, would certainly form an
important aspect in the management of PCOS.

CONCLUSION

This study demonstrates higher prevalence of AIT in
PCOS. Our data suggest that all patients with PCOS should
be screened for thyroid function and thyroid-specific
autoantibodies even without evidence of overt thyroid
dysfunction, as it is known that patients with TPO and Tg
autoantibodies are likely to develop thyroid dysfunction
later in life. We do not yet know whether AIT predisposes
subjects to develop PCOS or if PCOS is a forerunner of
AIT and requires more evidence base in form of follow-up
longitudinal studies.

Limitations

Our study had several limitations. First, the sample size
was low and the power of the study was affected due
to this. Second, longitudinal follow-up was not done
so the reliability of the laboratory results over time was
not established. Third, blinding was not done between
subjects and controls, which may have resulted in
researcher bias.
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