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Is there a link between polycystic ovary syndrome
and non-thyroidal illness syndrome?

Poliristik over senidrornu ve tiroid dist hastalik sendrormu arasirida bir baglantt var rmu?
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Objective: The aim of this study was to determine the frequency
of non-thyroidal illness syndrome (NTIS) in patients with polycystic
ovary syndrome (PCOS).

Material and Methods: During a 6-month period, 52 patients with
PCOS were recruited for this cross-sectional study. The control group
included 68 age-matched female volunteers. Serum free triiodothyro-
nine (fT3), free thyroxine (fT4), thyroid stimulating hormone (TSH),
anti-thyroperoxidase antibody (anti-TPO Ab), and anti-thyroglobulin
antibody (anti-Tg Ab) were measured.

Results: The TSH level in the PCOS patients and controls did not dif-
fer significantly (1.9+1.2 uIU/mL vs. 1.8+0.9 ulU/mL, p>0.05). Serum
fT3 and fT4 levels in the controls were significantly lower than those
in the PCOS patients (fT3: 2.7+0.3 pg/mL vs. 2.9+0.3 pg/mL, p=0.02;
fT4: 1.0£0.1 ng/dL vs. 1.1+0.1 ng/dL, p=0.03). The Hs-CRP (high-sen-
sitivity C-reactive protein) level in the PCOS patients was significantly
higher than in the controls (3.5+4.9 mg/L vs. 1.7+2.7 mg/L, p=0.03).
A statistically significant relationship was observed between Hs-CRP
and fT4 (r=0.245, p=0.015). However, NTIS was not observed in ei-
ther group.

Conclusion: Thyroid function abnormalities could be observed in
PCOS; however, NTIS was not noted in the present study despite the
inflammatory state of the PCOS patients.

(J Turkish-German Gynecol Assoc 2013; 14: 216-20)
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Introduction

Polycystic ovary syndrome (PCOS) is probably the most com-
mon endocrinopathy in women of reproductive age, and is
characterised by anovulation, hyperandrogenaemia, and fre-
quently insulin resistance (IR). It is associated with an incre-
ased risk of type 2 diabetes mellitus (T2DM) (1-3).The serum
plasminogen activator inhibitor-1 (PAI-1) (4), C-reactive prote-
in (CRP) (5, 6), advanced glycation end-products (AGEs) (7)
and endothelin-1 (8) levels are all elevated in PCOS patients.
These markers are known to contribute to atherogenesis and
chronic inflammation (9-12).

Amag: Bu calismanin amaci, polikistik over sendromu (PKOS) olan
hastalarda tiroid digi hastalik sendromunun (NTIS) sikligini tespit et-
mektir.

Gereg ve Yontemler: PKOS’lu 52 hasta 6 aylik bir dsnemde bu ke-
sitsel calismaya alindi. Kontrol grubuna yas uyumlu 68 gonilli kadin
dahil edildi. Serum serbest triyodotironin (sT3), serbest tiroksin (sT4),
tiroid uyarict hormon (TSH), anti-tiroperoksidaz antikoru (anti-TPO
Ab) ve anti-tiroglobulin antikoru (anti-Tg Ab ) ol¢tildii.

Bulgular: PKOS hastalarinda ve kontrol grubunda TSH diizeyinde
(1.9+1.8vs. 1.2 ulU/mL=0.9 £IU/mL, p>0.05) anlaml fark yoktu. Kont-
rol grubunda serum sT3 ve sT4 diizeyleri PKOS hastalarininkinden
anlamli olarak daha diistiktii (fT3: 2.7+0.3 pg/mL vs. 2.9+0.3 pg/mL,
p=0.02; fT4: 1.0+0.1 ng/dL vs. 1.1+0.1 ng/dL, p=0.03). Hs-CRP (yiik-
sek hassas C-reaktif protein) ve sT4 arasinda istatistiksel olarak an-
lamli iligki gozlendi (r=0.245, p=0.015). Ancak NTIS iki grupta da g6z-
lenmedi.

Sonug: Tiroid fonksiyon bozukluklan PKOS'ta gozlenebilir ancak
PKOS hastalarindaki inflamatuar duruma ragmen bu calismada NTIS
tespit edilmedi.

(J Turkish-German Gynecol Assoc 2013; 14: 216-20)
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The first study to examine low-grade chronic inflammation in
women with PCOS via the measurement of CRP was conduc-
ted in 2001 (13). The researchers reported that the CRP con-
centration was elevated in women with PCOS. PCOS patients
were reported to exhibit higher mean serum tumour necrosis
factor-a (TNF-a) (14), soluble intracellular adhesionmolecu-
le-1 (sICAM-1), and sE-selectin levels (15).

During many chronic illnesses, some aspects of thyroid hor-
mone metabolism may change, which is collectively known
as non-thyroidal illness syndrome (NTIS). Non-thyroidal ill-
ness is characterised by a decrease in the serum T3 level and
it is thought that decreased extrathyroidal conversion of T4 to
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T3 is a primary mechanism underlying the syndrome (16-19).
Several pathophysiological mechanisms have been considered
and experimental data suggest that pro-inflammatory cytokines
play a role in NTIS (20-23).

The most common NTIS hormonal profile is characterised by
low peripheral T3 or free T3 (fT3), and an elevated reverse T3
(rT3) concentration; free T4 (fT4) and thyroid-stimulating hor-
mone (TSH) levels are generally normal.

The literature includes detailed reports the on relationship
between NTIS and chronic illnesses such as rheumatoid art-
hritis (RA), systemic lupus erythematosus (SLE), etc. (24, 25);
however, to date, no systematic analysis of NTIS in women with
PCOS has been undertaken. As such, the present study aimed
to investigate the frequency of NTIS in PCOS patients.

Material and Methods

The study included the patients diagnosed as PCOS according
to 2003 Rotterdam criteria (26) and followed-up at our Hospital,
Department of Endocrinology and Metabolic Diseases, between
October 2011 and March 2012. The control group consisted of
68 healthy female volunteers. Patients with a chronic disease
other than PCOS, including RA, SLE, DM, hyperprolactinaemia,
hypertension, and thyroid illness, and infectious diseases, and
hepatic or renal disorders were excluded. Patients that used
any drug during the previous 3 months, including oral contra-
ceptive pills, antihyperlipidaemics, and drugs that affect insulin
sensitivity were also excluded. All patients and controls under-
went anamnesis and physical examination. The study protocol
was approved by the Ethics Committee of our hospital and all
the participants provided written informed consent.
Allpatientsand controlsunderwent physical examination, anthro-
pometric measurement and biochemical screening. The waist/
hip ratio and body mass index (BMI) were calculated. Fasting
blood samples were obtained in the morning between 08:00
and 11:00, during the follicular phase of each participant’s mens-
trual cycle. The fasting serum insulin level was measured using
the chemiluminescent immunoassay method (Advia Centaur
XP, Siemens Healthcare Diagnostics Inc., Tarrytown, USA).
The estimate of insulin resistance was calculated using the
HOMA-IR index. TSH, fT3 and fT4 were measured via che-
miluminescentmicroparticle immunoassay (Abbott, Architect
i2000, Abbott Laboratories Diagnostics Division, IL, USA). Anti-
thyroglobulin antibody (anti-Tg Ab) and anti-thyroperoxidase
antibody (anti-TPO Ab) were measured via chemilumines-
cent competitive immunoassay (Advia centaur XP, Siemens,
Tarrytown, USA). Reference limits were as follows: fT3: 1.71-
3.71 pg/mL; fT4: 0.7-1.48 ng/dL; TSH: 0.35-4.94 nIU/mL; anti-Tg
Ab: 0-60 IU/mL; anti-TPO Ab: 0-57 IU/mL. Anti-Tg Ab and anti-
TPO Ab concentrations >60 [U/mL and >57 IU/mL, respecti-
vely, were considered positive.

The statistical analysis was performed with the SPSS statistical
software (version 16; SPSS, Chicago, IL, USA). Normality of the
variables was tested by Kolmogorov-Smirnov test. Differences
between groups were analysed by one way analysis of variance
or Mann-Whitney U-test when appropriate. Frequencies were
analysed by %2 Correlations between variables were performed
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using Spearman’s rho correlation coefficient. Results are exp-
ressed as mean=SD. A probability value of 0.05 was considered
to be statistically significant.

Results

The study included 52 PCOS patients (mean age of 24.4+10.5
years) and 68 controls (mean age of 26.5+65 years).The gene-
ral characteristics of the patients and controls are presented in
Table 1.

There were no significant differences in age, BMI, or waist/hip
ratio between the patient and control groups. Fasting blood
glucose and HDL-C (high density cholesterol) did not differ sig-
nificantly between the groups. The total cholesterol, LDL-C (low
density cholesterol), and triglyceride levels were significantly hig-
her in the PCOS patients than in the controls. Insulin resistance,
as calculated by HOMA-IR (Homeostasis Model of Assessment
- Insulin Resistance), was higher in the PCOS patients than that
in the controls (4.06+3.4 vs. 2.3%1.6, respectively; p=0.0001).
The Hs-CRP level in the PCOS patients was significantly hig-
her than that in the controls (3.5+4.9 mg/L vs. 1.7+2.7 mg/L,
respectively; p=0.03).

The anti-TPO Ab level was measured in all 52 PCOS patients
and 67 of the 68 randomly selected controls. Mean+SD serum
anti-TPO Ab in the PCOS patients and controls was 134+254 IU
IU/mL and 169300 IU/mL, respectively. The serum anti-Tg Ab
level was measured in all 52 patients and 66 of the 68 controls.
The mean=SD of serum anti- TG Ab in PCOS patients and cont-
rols was 56+83 and 7077 IU/mL, respectively. There was no
significant difference between patients and the control group in
terms of anti-TPO Ab levels and anti-TG Ab levels (p=0.49 and
p=0.324, respectively).

The control group had a higher prevalence of positive anti-Tg
Ab than PCOS (24 vs. 15%); the divergence was not statistically

Table 1. The general characteristics of the PCOS patients
and controls

Patients Controls

(n=52) (n=68) P
Age (years) 24.4+10.5 | 26.5+6.5 >0.05
BMI (kg/m2) 26.5x6.1 24.8+4.9 >0.05
Waist/hip ratio 0.8%0.1 0.8+0.08 >0.05
FBG (mg/dL) 85=10 8212 >0.05
TC (mg/dL) 176+35 163+27 0.022
TG (mg/dL) 111+69 85+34 0.010
LDL-C (mg/dL) 103.4+28 92.8+27 0.044
HDL-C (mg/dL) 5314 54=+12 >0.05
HOMA-IR (%) 4.06+3.4 2.3+1.6 0.0001
HsCRP (mg/L) 3.5+4.9 1.7x2.7 0.030
PCOS: Polycystic ovary syndrome; BMI: Body mass index; TC: Total cho-
lesterol; FBG: Fasting blood glucose; HDL-C; High density cholesterol;
LDL-C: Low density cholesterol; TG: Triglyceride; HOMA-IR: Homeosta-
sis Model of Assessment - Insulin Resistance; HsCRP: high-sensitivity
C-reactive protein
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significant (p=0.17). The prevalence of subjects with positive
anti-TPO Ab in the patient and control groups was 44 and
73%, respectively; it was significantly higher in control group
(p=0.01).

NTIS was not observed in either group. The TSH level in the pati-
ent and control groups did not differ significantly (1.9+1.2 wIU/mL
vs. 1.8+0.9 ulU/mL, p=0.475). The serum fT3 and T4 levels in
the control group were significantly lower than in the patient
group (fT3: 2.7+0.3 pg/mL vs. 2.9+0.3 pg/mL, p=0.02; fT4:
1.0£0.1 ng/dL vs. 1.1+0.1 ng/dL, p=0.03). The thyroid tests of
the PCOS patients and controls are presented in Table 2.

A statistically significant relationship was found between HOMA-
IR and fT3 (r=0.304, p=0.01), Hs-CRP (r=0.208, p=0.046), and
age (r=-0.286, p=0.03). A statistically significant relationship
was found between Hs-CRP and fT4 (r=0.245, p=0.015),
HOMA-IR (r=0.208, p=0.046), triglyceride (r=0.358, p=0.0001)
and total cholesterol (r=0.224, p=0.029).

Discussion

Low-grade chronic inflammation in PCOS is indicated by the
elevation of several markers, including the CRP level (5, 13, 15,
27-29), TNF-a. (14), inflammatory cytokines (interleukin-6 and
interleukin-18) (30), and leukocyte count (31). Data concerning
the potential role of deiodinases in the pathogenesis of NTIS are
inconsistent. The generally accepted view has been that extra-
thyroidal conversion of T4 to T3 is diminished in patients with
illnesses due to a decrease in both hepatic/renal D1 activity and
skeletal muscle D2 activity (32-34). It was suggested that, toget-
her, these modifications in deiodinase expression could be a
major factor involved in causing the low T3 concentration that
is associated with NTIS. The trigger for these changes in deio-
dinase expression has been attributed to an increase in pro-
inflammatory cytokines, which often occurs in NTIS (35-39).

In the present study, the frequency of NTIS in both groups was
the same, and the TSH level in the patient and control groups
did not differ significantly; however, serum fT3 and fT4 levels
in the controls were significantly lower than those in the pati-
ents. Furthermore, the Hs-CRP level in the PCOS patients was
significantly higher than that in the controls, and a statistically
significant relationship was noted between Hs-CRP and fT4.

Martocchia et al. (40) studied T3, fT4, TSH, and CRP levels in 41
NTIS patients and reported that the serum fT3 level was higher

Table 2. The thyroid test of the PCOS patients and controls

Patients Controls p

(n=52) (n=68)
fT3 (pg/mL) 29203 2.7+0.3 | 0.02
fT4 (ng/dL) 1.1+0.1 1.0=0.1 0.03
TSH (uIU/mL) 1.9081£1.1643| 1.7695+0.9 | >0.05
Anti-TG Ab Positive (%) 15% 24% >0.05
Anti-TPO Ab Positive (%) 44% 73% 0.01
PCOS: Polycystic ovary syndrome; fT3: free triiodothyronine; fT4: free thy-
roxine; TSH: thyroid stimulating hormone; Anti-TG Ab: anti-thyroglobulin
antibody; Anti-TPO Ab: anti-thyroperoxidase antibody; Values are shown
as mean=SD.
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and the fT4 level was lower in the NTIS patients than in the
controls, and that the serum TSH level did not differ between
the groups. Moreover, CRP and FT4 concentrations were positi-
vely associated (p<0.01).

Both anti-TPO Ab and anti-Tg Ab levels were higher in the cont-
rol group than in PCOS patients; however, the difference was
not significant. The prevalence of positivity of anti-TPO Ab and
anti-Tg Ab were higher in the control group than in the PCOS
group. However, there was a statistically significant difference
only in terms of prevalence of anti-TPO Ab positivity (p=0.01).
Kachuei et al. (41) showed that PCOS patients had higher anti-
TPO Ab levels than controls (p<0.05), but that serum TSH and
anti-Tg Ab levels did not differ significantly. Although the frequ-
ency of anti-Tg Ab and anti-TPO Ab positivity was higher in the
PCOS patients than in the control group, the difference was
not significant (p>0.05). Janssen et al. (42) observed that TSH,
anti-TPO and anti-Tg levels were significantly higher in PCOS
patients than in controls.

In conclusion, the present findings indicate that PCOS is a
chronic inflammatory disease associated with elevated Hs-CRP,
but, on the contrary, NTIS was not detected. Thyroid function
tests which have small deviations should not be considered
in relation to the NTIS in patients with PCOS. As a result, other
thyroid diseases should be investigated more carefully in such
situations.
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