
Polycystic ovary syndrome (PCOS) and autoimmune thyroid disease
(AITD) have been known to be the most prevalent diseases in
women. PCOS affects at least 5 to 10% of women of reproductive age
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Dehydroepiandrosterone Sulfate Level is
Lower in Polycystic Ovary Syndrome Patients

with Autoimmune Thyroid Disease

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Polycystic ovary syndrome (PCOS) and autoimmune thyroid disease (AITD)
are common endocrinopathies in women. Dehydroepiandrosterone sulfate (DHEAS) level has been
found to be low in some autoimmune diseases. In this study, we aimed to evaluate DHEAS level in
PCOS patients with AITD compared to control group and relation between DHEAS and thyroid an-
tibody titers. MMaatteerriiaall  aanndd  MMeetthhooddss:: The study population consisted of 59 patients defined as hav-
ing PCOS and 28 control subjects. We evaluated biochemical and hormonal parameters as well as
thyroid parenchyma in PCOS patients and controls. RReessuullttss::  The TSH, fT4, DHEAS levels did not
differ between the PCOS patients and controls (TSH: 1.9 µIU/mL vs. 1.8 µIU/mL; fT4: 1.0 ng/dL vs.
1.0 ng/dL; DHEAS: 326 µg/dL vs. 316 µg/dL, p>0.05). Serum anti-TPO Ab and anti-Tg Ab levels
were significantly higher in the PCOS group. A statistically significant negative relationship was
observed between DHEAS and anti-TPO Ab levels (r:-0.356, p=0.004). DHEAS level was sig-
nificantly lower in anti-TPO Ab positive PCOS patients (204.7 µg/dL vs. 349.4 µg/dL, p=0.009).
CCoonncclluussiioonn::  According to our study, we found DHEAS levels were lower in anti-TPO Ab posi-
tive PCOS patients than negatives. In accordance with literature, AITD was more prevalent in
PCOS patients. We can explain this low DHEAS levels in some PCOS patients with autoimmunity.

KKeeyy  WWoorrddss::  Polycystic ovary syndrome; autoimmunity; dehydroepiandrosterone sulfate 

ÖÖZZEETT  AAmmaaçç::  Polikistik over sendromu (PKOS) ve otoimmün tiroid hastalıkları (OİTH) kadınlarda
sık görülen endokrin hastalıklardır. Dehidroepiandrosteron sulfat (DHEAS) düzeyi bazı otoimmün
hastalıklarda daha düşük saptanmıştır. Bu çalışmada, OİTH’ı olan PKOS’lu hastalarda DHEAS dü-
zeyini kontrol grubu ile karşılaştırmayı ve DHEAS ile tiroid antikor titresi arasındaki ilişkiyi de-
ğerlendirmeyi amaçladık. GGeerreeçç  vvee  YYöönntteemmlleerr:: Çalışma grubu, 59 PKOS tanısı konulan hasta ile
kontrol grubu olarak 28 sağlıklı kadından oluşmaktadır. Her iki grubun biyokimyasal ve hormonal
parametreleri, ultrasonografi ile tiroid parankimleri değerlendirildi. BBuullgguullaarr:: TSH, ST4, DHEAS
düzeyleri PKOS hastaları ile kontrol grubunda farklı değildi (TSH: 1.9 µIU/mL vs. 1.8 µIU/mL; fT4:
1,0 ng/dL vs. 1,0 ng/dL; DHEAS: 326 µg/dL vs. 316 µg/dL, p>0,05). Serum anti-TPO ve anti-Tg an-
tikor düzeyleri PKOS grubunda belirgin yüksekti. İstatistiksel olarak anti-TPO antikor ile DHEAS
düzeyi arasında negatif ilişki saptandı (r:-0,356, p=0,004). DHEAS düzeyi anti-TPO pozitif PKOS
hastalarında belirgin düşüktü (204,7 µg/dL vs. 349,4 µg/dL, p=0,009). SSoonnuuçç:: Çalışmamıza göre,
DHEAS düzeyini anti-TPO pozitif olan PKOS hastalarında negatiflere göre daha düşük bulduk. Li-
teratürle uyumlu olarak, PKOS hastalarında OİTH daha sıktı. Bu sonuç, PKOS hastalarında  sapta-
nan daha düşük DHEAS düzeyininin otoimmünite ile açıklanabileceğini düşündürmektedir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Polikistik over sendromu; otoimmünite; dehidroepiandrosteron sülfat  
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and characterized by laboratory and/or clinical fea-
tures consisting of hyperandrogenism with chronic
anovulation.1,2 PCOS is associated with a variety of
endocrine and metabolic disturbances and in-
creased risk of cardiovascular disease.3,4 Although
there have been conflicting results about the asso-
ciation of PCOS with some autoimmune diseases
(with high autoantibodies such as anti-histone,
anti-dsDNA, anti-nuclear and anti-smooth mus-
cle cell),5-8 autoimmune thyroiditis has been
demonstrated high among PCOS. Several studies
have reported that PCOS patients have increased
anti-thyroid peroxidase antibody (anti-TPO Ab)
and anti-thyroglobulin antibody (anti-Tg Ab).9-12

AITD is relatively common, ranging from 4 to
21% depending on age, organ-specific autoimmune
disorder that can lead to hypothyroidism.13 Some
clinical manifestations of hypothyroidism might be
similar to PCOS, so to diagnose PCOS, it is impor-
tant to exclude hypothyroidism.2,14,15

It has recently been demonstrated that serum
levels of sulfated DHEAS were low in hypothyroid
patients due to AITD and in several other autoim-
mune diseases including systemic lupus erythe-
matosus (SLE) and rheumatoid arthritis.16,17 Due to
its regulating effect on human immunity, DHEA
has been suggested as a possible treatment option
for autoimmune diseases.17,18

In a recent study, DHEA was used to decrease
serum anti-TPO and anti-Tg antibodies in women
with premature ovarian failure (POF) and
Hashimoto’s thyroiditis (HT).19 Since we have
known the association between AITD and PCOS,
the aim of our study was to evaluate DHEAS levels
in PCOS patients with AITD compared to control
group and relation between DHEAS and thyroid
antibody titers.

MATERIAL AND METHODS

SUBJECTS

We enrolled fifty nine patients defined as having
PCOS according to the revised 2003 Rotterdam cri-
teria and twenty eight age- and BMI-matched sub-
jects who didn’t have known endocrinological
diseases as the control group.2 The patients were

between 16 and 36 years old and hadn’t been preg-
nant yet. The study was approved by Baskent Uni-
versity Institutional Review Board and Ethics
Committee (Project no: KA14/236) and supported
by Baskent University Research Fund. All partici-
pants gave a written informed consent. This was a
case-control study conducted in a university hos-
pital at Endocrinology and Metabolic Diseases
clinic.

PCOS was diagnosed according to the presence
of two of the three Rotterdam criteria.2 Clinical hy-
perandrogenism was defined as hirsutism (Ferriman-
Gallwey score ≥8) and/or acne, and/or androgenic
alopecia. Biochemical hyperandrogenemia was de-
fined by elevated serum total testosterone (TT),
and/or sulfated dehydroepiandrosterone (DHEAS)
(>0.82 ng/mL and 430 µg/dL, respectively).
Oligomenorrhea was defined as an interval be-
tween the menstrual cycles which was ≥35 days
and amenorrhea was identified by the absence of
menstruation for 6 months or more. Polycystic
ovaries (PCO) were diagnosed by transabdominal
ultrasound scan when 12 or more follicles in one
or both ovaries measuring 2-9 mm in diameter
were present and/or when there was an increase of
ovarian volume >10 mL. Other causes of hyperan-
drogenism were excluded by the measurement of
prolactin, adrenocorticotropin-stimulated 17-OH
progesterone, and the dexamethasone suppression
test. Patients with known thyroid dysfunction and
taking medication during the previous 3 months,
including oral contraceptive pills, steroids and
drugs that affect insulin sensitivity were excluded
from the study. 

The body mass index (BMI) was calculated by
dividing the weight by the square of the height
(kg/m2). The anthropometric measurements were
taken in light clothing without shoes in the morn-
ing after at least 8 hour fasting. The waist circum-
ference was measured at the narrowest level
between the costal margin and iliac crest.

Thyroid was evaluated using a high-resolution
sonography (General Electric® Loqic P5, USA)
with a 12 MHz high-frequency linear transducer.
The autoimmune thyroiditis was considered when
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thyroid parenchyma was heterogenous and high
serum thyroid autoantibodies (anti-Tg Ab and anti-
TPO Ab) were detected. According to the normal
reference range of the test (0.27≤ thyroid stimulat-
ing hormone (TSH) <4.2 µIU/mL), subclinical hy-
pothyroidism (SCH) was defined as serum TSH
levels above 4.2 µIU/mL with normal free thyrox-
ine (fT4) levels.

The BMI, waist cimcumference, hirsutism
scores were assessed and thyroid sonography was
done by the same investigator for all of the subjects.

BIOCHEMICAL EVALUATION

Fasting blood samples were taken after 12-hour
overnight fasting at 08:00 am in the follicular phase
of a spontaneous or progesterone-induced men-
strual cycle. The concentrations of triglyceride
(Tg), high density lipoprotein cholesterol (HDL-C),
low density lipoprotein cholesterol (LDL-C) and
total cholesterol (Total-C) were determined by en-
zymatic assays (Architect C8000, Abbott diagnos-
tic, USA). The levels of serum hormones including
follicle stimulating hormone (FSH), luteinizing
hormone (LH), TT, DHEAS, prolactin and fT4,
TSH, anti-TPO Ab and anti-Tg Ab were detected
with a chemiluminescent immunassay method
(Architect i1000 and Architect i2000 system Ab-
bott, USA, respectively). HOMA-IR was calculated
as fasting insulin (U/L)×fasting glucose (mg/dL)/
405, as described by Matthews et al.20 The cut-off
value was taken as 2.5 for HOMA-IR.

STATISTICAL ANALYSES

Statistical analyses were performed using SPSS soft-
ware version 20.0. The variables were investigated
using visual (histograms, probability plots) and an-
alytical methods (Kolmogorov-Simirnov/Shapiro-
Wilk’s test) to determine whether or not they are
normally distributed. Descriptive analyses were
presented using medians with interquarter ratio
since the variables were non-normally distributed.
The Mann-Whitney U test was used to compare
variables between the groups. Spearman rho cor-
relations were used to determine associations be-
tween the variables. A p-value of less than 0.05 was
considered to show a statistically significant result. 

RESULTS

Clinical, biochemical and hormonal parameters
that were found in patients with PCOS and in the
control subjects are shown respectively in Table 1
and 2. We recruited 59 patients with PCOS (me-
dian age 25, range 16-36 years old; BMI, 27.1
kg/m2) and 28 age- and BMI-matched control sub-
jects (median age 23, range 17-35 years; BMI, 28.2
kg/m2). Nineteen of 59 (32.2%) PCOS patients had
BMI <25 kg/m2, forty of them (67.8%) had BMI >25
kg/m2 of whom half were obese. 
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PCOS (n=59) Control (n=28) p

Age (year) 25 (16-36) 23 (17-35) NS

F-G score 10 (0-36) 7 (0-21) NS

Waist (cm) 91 (72-128) 97 (75-133) NS

BMI (kg/m2) 27.1 (18.3-43.7) 28.2 (19.1-40.5) NS

Glucose (mg/dL) 87 (75-109) 89.5 (76-99) NS

HOMA-IR 2.4 (0.7-19.4) 2.1 (0.7-10.6) NS

Total-C (mg/dL) 188.4 (123-280) 174.4 (131-244.8) NS

HDL-C (mg/dL) 48.5 (30-80) 53.5 (32-64) NS

LDL-C (mg/dL) 121 (62-196) 102.5 (76-180) NS

Tg (mg/dL) 104.5 (41-408) 75 (46-164) NS

TABLE 1: Clinical features and laboratory results of
PCOS patients and controls.

F-G: Ferriman-Gallwey; BMI: Body mass index; HOMA-IR: Homeostasis model as-
sessment of insulin resistance; Total-C: Total cholesterol; HDL-C: High-density lipopro-
tein cholesterol; LDL-C: Low density lipoprotein cholesterol; Tg: Triglyceride.
NS: Not significant.

PCOS (n=59) Control (n=28) p

fT4 (ng/dL) 1 (0.7-1.3) 1 (0.7-1.2) NS

TSH (µIU/mL) 1.9 (0.2-8.7) 1.8 (1.1-7.8) NS

Anti-TPO Ab (IU/mL) 0.6 (0-1020) 0.2 (0-298) 0.02

Anti-Tg Ab (IU/mL) 2.6 (0.4-821.2) 1.5 (0.5-15.8) 0.03

LH (µU/mL) 5.6 (0.6-17.9) 3.4 (1.1-21) 0.004

FSH (µU/mL) 3.9 (1.9-8.2) 4.1 (0.7-6) NS

Estradiol (pg/mL) 42 (21-132) 32.5 (15-102) 0.01

Ttest (ng/mL) 0.6 (0.1-1.4) 0.5 (0.1-0.8) 0.006

DHEAS (µg/dL) 325.9 (130.2-880) 318 (145.9-422) NS

Androstenedion (ng/mL) 2.9 (0.9-11.9) 1.9 (0.9-3.7) 0.01

TABLE 2: The hormonal values of 
PCOS patients and controls.

fT4: Free thyroxine; TSH: Thyroid stimulating hormone; anti-TPO Ab: Anti-thyroid peroxidase
antibody; anti-Tg Ab: Antithyroglobulin antibody; LH: Luteinizing hormone; FSH: Follicule
stimulating hormone; Ttest: Total testosterone; DHEAS: Dehydroepiandrosterone sulfate.
NS: Not significant.
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Serum median TT levels in the PCOS patients
and the control group were 0.6 ng/mL and 0.5
ng/mL respectively and statistically significant (p
=0.006), DHEAS levels were 325.9 µg/dL and 318
µg/dL, but  statistically not significant (p >0.05).

AITD, detected with ultrasonography as hy-
poechogenic thyroid gland, was diagnosed in
twenty two (37.3%) patients with PCOS, and in
two (10.7%) of the control group (p=0.01). In the
PCOS group, eighteen patients were positive for
anti-Tg Ab and thirteen for anti-TPO Ab and nine
for both. Subclinical hypothyroidism was demon-
strated in seven (29.1%) AITD patients, of whom
five were in PCOS and two were in the control
group. The  thyroid function tests of the other pa-
tients were normal. 

In all study groups, anti-TPO and anti-Tg an-
tibodies were found to be negatively correlated and
statistically significant with fasting glucose 
(r:-0.321, p=0.009; r: -0.263, p=0.02, respectively).
Anti-Tg Ab was positively correlated with LH 
(r: 0.274, p=0.03), and anti-TPO Ab was negatively
correlated with DHEAS (r: -0.356, p=0.004) 
(Figure 1).

Since anti-TPO Ab is more specific for AITD,
the data were then analyzed focusing on women
with elevated baseline anti-TPO Ab levels in the
PCOS group. We found that patients with positive
anti-TPO Ab were older and their DHEAS levels
were lower than the negative group (p<0.05 and
p<0.01, respectively) (Table 3). Although TSH con-
centration was higher in anti-TPO Ab positive
group, it wasn’t statistically significant (p=0.06).
Negative correlation between anti-TPO Ab and
DHEAS was also significant in PCOS patients (r:-
0.405, p=0.004).

DISCUSSION

Our study demonstrated that DHEAS levels were
lower in PCOS anti-TPO Ab positive patients than
negatives. We found that AITD is more prevalent
in PCOS patients in accordance with literature.
While anti-TG Ab levels were found to be posi-
tively correlated with LH, anti-TPO Ab were neg-
atively correlated with DHEAS levels in all
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Anti-TPO Anti-TPO 
Ab (-) patients Ab (+) patients

n=38 n=16 p

Age (year) 24.5 (16-33) 27 (20-36) 0.03

F-G score 11 (0-36) 7 (0-20) NS

Waist (cm) 91.5 (74-119) 94 (72-128) NS

BMI (kg/m2) 27.1 (19.9-43.7) 28.9 (20.7-40.3) NS

Glucose (mg/dL) 87 (75-104) 87 (79-109) NS

HOMA-IR 2.7 (0.8-19.5) 2.8 (0.9-11.7) NS

Total-C (mg/dL) 186.8 (132.6-280) 214.8 (127-262) NS

HDL-C (mg/dL) 48 (31-73) 49 (38-80) NS

LDL-C (mg/dL) 116 (62-196) 125 (66-183) NS

Tg (mg/dL) 103 (41-408) 114 (41-235) NS

fT4 (ng/dL) 1 (0.8-1.3) 1 (0.9-1.2) NS

TSH (µIU/L) 2 (0.3-4.8) 3.3 (0.5-8.8) NS

LH (µU/mL) 4.9 (0.7-17.9) 7 (4.7-16.2) NS

FSH (µU/mL) 3.9 (2.6-8.3) 4.7 (1.9-6.4) NS

Estradiol (pg/mL) 38 (21-132) 53 (33-95) 0.02

Ttest (ng/mL) 0.7 (1.2-1.5) 0.6 (0.3-1.3) NS

DHEAS (µg/dL) 349.4 204.7 0.009

(130.2-880) (130.4-486.3)

Androstenedion 2.9 3.2 NS

(ng/mL) (0.9-11.9) (2-8.1)

TABLE 3: Clinical features, laboratory and 
hormonal results in both TPOAb negative and 

positive PCOS patients.

F-G: Ferriman-Gallwey; BMI: Body mass index; HOMA-IR: Homeostasis model assess-
ment of insulin resistance; Total-C: Total cholesterol; HDL-C: High-density lipoprotein
cholesterol; LDL-C: Low density lipoprotein cholesterol; Tg: Triglyceride; fT4: free thy-
roxine; TSH: thyroid stimulating hormone; LH: Luteinizing hormone; FSH: Follicule stimu-
lating hormone; Ttest: Total testosterone; DHEAS: Dehydroepiandrosterone sulfate.

FIGURE 1: Correlation graphic of anti-TPO Ab and DHEAS levels in all study group.
anti-TPO Ab: Anti-thyroid peroxidase antibody.
DHEAS: Dehidroepiandrosteron sülfat.
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participants. To our knowledge, this is the first
study that revealed correlation between the anti-
TPO Ab and DHEAS in PCOS patients with AITD. 

In previous studies, the relationship between
PCOS and autoimmunity has been shown by
demonstrating increased serologic markers of au-
toimmunity in patients with PCOS.5,9,11,21 In our
study, we also found higher prevalence of AITD
and subclinical hypothyroidism in PCOS patients
(37.3%) versus controls (10.7%) in agreement with
the previous reports.9,11,21-23

LH is a glycoprotein hormone and has a simi-
lar alpha subunit with TSH. Human chorionic go-
nadotropin (hCG) secreted by placenta had been
demonstrated to have thyrotrophic effects such as
increased TSH receptor expression, thyroid hor-
mone secretion, iodide uptake and organification,
adenylate cyclase and deoxyribonucleic acid syn-
thesis in both rats and humans.24,25 LH had been
found to be more potent than hCG on thyrocytes in
one of the animal study.26 In our present study, LH
positively correlated with anti-Tg Ab, regardless of
age, BMI and HOMA-IR. However, the lack of as-
sociation of LH with other parameters might be
due to small sample size of the participants and the
BMI-matched control group.

It had been demonstrated that hypothyroid
patients with elevated thyroid autoantibodies and
other autoimmune diseases, including systemic
lupus erythematosus and rheumatoid arthritis,
serum DHEAS levels were decreased.16 Addition-
ally, in a recent study DHEA treatment of patients
with premature ovarian failure (POF) has been
found to decrease anti-TPO Ab levels signifi-
cantly.19 Anti-TPO Ab positivity is specific for
AITD and believed to reflect intrathyroidal in-
flammation.27 DHEA receptors have been shown in
T lymphocytes, so it has been speculated that
DHEA exerts its effect on immunity directly.17

Also, DHEA has an indirect effect on immunity by

reducing immune cell apoptosis and balancing cy-
tokine levels.28,29 In AITD, both T-helper cells and
thyroid cells are associated with secretion of cy-
tokines.30 Since tumor necrosis factor (TNF)-±, IL-1
and IL-6 cause activation of the hypothalamic-pitu-
itary-adrenal axis, DHEA may play an important
role in the regulation of inflammation. Recipro-
cally, DHEA can also reduce secretion of cy-
tokine.31

In a previous study, it was suggested that ele-
vated anti-TPO Ab levels were associated with
poor treatment response in infertile women with
PCOS.12 DHEA supplementation improved ovarian
reserve in Hashimoto’s thyroiditis,32 and decreased
anti-TPO Ab level in POF patients.19 Our study
clearly shows that increased anti-TPO Ab levels in
PCOS patients are associated with low DHEAS
concentration. We have known that elevated
serum levels of DHEAS has been occur in up to
50% of patients with PCOS,33,34 and after the age of
30 years, DHEAS declined similarly in both
healthy and PCOS women.35 In our study, low
DHEAS levels can be explained with autoimmu-
nity and older age of PCOS group. But we didn’t
find any correlation between age and DHEAS con-
centration.

CONCLUSION

As we hypothesized, we found DHEAS levels lower
in AITD patients with PCOS. Since these patients
were more prevalent in our PCOS group similar to
the previous studies, we also demonstrated low
DHEAS levels in PCOS patients with higher anti-
TPO Ab for the first time. From our results and
previous reports, we can conclude that in PCOS pa-
tients with low DHEAS levels, we should check
thyroid antibodies even if their thyroid function
tests are normal. Further follow-up studies with
larger number of patients are needed to prove our
observation and conclusion.
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