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Abstract

Background: The purpose of the study was to examine whether patients with sub-
clinical hypothyroidism (SCH) should be excluded before making a diagnosis of
polycystic ovary syndrome (PCOS).

Methods: Seven hundred sixteen patients, 462 with true PCOS, 31 with PCOS-SCH,
and 223 normal cycling women were enrolled. Clinical, metabolic, and hormonal pa-
rameters among the groups were investigated. Continuous variables were compared
by one-way analysis of variance. Proportions were compared using Z test. Fisher test
was used to compare categorical variables. Simple correlation was performed using
Spearman’s coefficient. Correlation between thyroid stimulating hormone (TSH) and
dependent variables were performed using backward multiple regression. The signif-
icance level was set at 0.05.

Results: True polycystic ovary and polycystic ovary with subclinical hypothyroid-
ism patients presented similar anthropometrical parameters. C-peptide was higher in
polycystic ovary patients than in the other groups (p=0.014). Prevalence of glucose
intolerance (p=0.186) and insulin resistance (p=0.293) was not statistically different
in polycystic ovary and polycystic ovary with subclinical hypothyroidism. TSH lev-
els showed positive correlation with lean body mass (p=0.032), total cholesterol
(p=0.046, insulin (p=0.048) and prolactin (p=0.047). Backward multiple regression
model retained TC, insulin, and PRL as predictors of TSH levels (p=0.011).
Conclusion: Anthropometric parameters and ovary morphology were similar in both
PCOS and PCOS-with-SCH patients. Regarding hormones, only C-peptide was high-
er in PCOS group. TSH correlated with total cholesterol, insulin, and prolactin. Be-
fore PCOS diagnosis, the exclusion criterion thyroid dysfunction should be standard-
ized and subclinical hypothyroidism should not exclude a diagnosis of PCOS.

Keywords: Hyperandrogenism, Hypothyroidism, Polycystic ovary syndrome, Thyroid hor-
mones.
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Introduction

n women of reproductive age, depending on
the diagnostic criteria used, the prevalence

quent metabolic abnormalities, increasing risks of
type 1I diabetes mellitus (T2DM) and cardiovascu-

of polycystic ovary syndrome (PCOS) rang-
es from 5 to 21% (1, 2). The condition is charac-
terized by oligo/anovulation, hyperandrogenism,
and polycystic ovary morphology (3). Dyslipid-
emia, dysglycemia, and insulin resistance are fre-

lar disease (CVD) (4). Primary hypothyroidism pa-
tients share many signs and symptoms with PCOS,
such as menstrual disorders, infertility, hyperan-
drogenism, and weight gain (5, 6). Among the en-
docrine features, patients with primary overt hy-
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pothyroidism may have mild increase in total tes-
tosterone (T) and free testosterone (fT) total and
free estradiol, prolactin (PRL) and luteinizing hor-
mone (LH), and decreased sex hormone binding
globulin (SHBG) levels (6, 7). Dyslipidemia and
insulin resistance are frequent metabolic abnor-
malities with increased risk of type Il diabetes mel-
litus (T2DM) and cardiosvascular diseases (CVD)
(8). Moreover, ovaries with bilateral multicystic
appearance are frequently found in these patients
9).

So, called subclinical hypothyroidism (SCH),
found between 3-8% of women of reproductive
age (10), has few signs or symptoms of thyroid dys-
function and often remains untreated; whether SCH
leads to clinical, endocrine, or metabolic altera-
tions that could be misdiagnosed as the early stag-
es of PCOS remains to be demonstrated. Nearly
14% of SCH patients may present dyslipidemia,
dysglycemia, insulin resistance, infertility, ovula-
tory dysfunction, obesity, and abnormal menstrual
cycle, mimicking PCOS (5, 7). High levels of total
(T) and free testosterone (fT), LH, PRL, fasting
and postprandial insulin, glycated hemoglobin
(HbA1C), homeostasis model assessment of insu-
lin resistance index (HOMA-IR), serum lipopro-
tein (a), triglyceride, total cholesterol (TC), unfa-
vorable low-density lipoprotein (LDL) and high-
density lipoprotein (HDL) and low levels of SHBG
(8, 11), are independent risk factors for metabolic
syndrome or myocardial infarction frequently de-
scribed in SCH (11-13).

Polycystic ovary syndrome patients with SCH
patients (PCOS-with-SCH) may be just like those
with true PCOS and the SCH is incidental. It has
been proposed that exclusion of hypo- or hyper-
thyroidism is not mandatory to make a diagnosis
of PCOS in the absence of other symptoms or
signs of thyroid dysfunction (14). However, ac-
cording to the current recommendation, definitive
PCOS diagnosis should be made after exclusion
of thyroid dysfunction (3, 14). This has not been
universally accepted however (7, 14, 15) and, in
many publications, TSH levels are sometimes not
measured or are dismissed in brief statements ex-
cluding thyroid function (16). Criteria frequently
used to exclude thyroid disorders nowadays in-
clude overt hypothyroidism (14), clinical suspi-
cion of hypothyroidism (17), and different levels
of TSH (18-21). Given the lack of a clear guide-
line on this matter and the required standardiza-
tion among researchers, the present study aimed
to examine whether patients with subclinical hy-
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pothyroidism, defined as TSH concentrations >4.2
to <10 uUl/ml with normal FT4, should be ex-
cluded from patients with initial diagnosis of
PCOS. To assess this possibility, comparisons of
clinical, endocrine, and metabolic features among
PCOS, PCOS-with-SCH patients, and normal ov-
ulatory women were performed.

Methods

This research was conducted at a University
Hospital and Tertiary Reproduction Unit and ap-
proved by the local Committee for Ethics at The
Julio Muller University Hospital (Approval deci-
sion of Ethic Committee number: 093/FCM/03-
Federal University of Mato Grosso, Cuiaba, MT,
Brazil). Each patient signed an informed consent.
PCOS patients, PCOS-with-SCH patients (TSH
level <10 wUl/ml), and non-PCOS normal ovula-
tory patients with TSH levels <4.2 pUl/ml were
prospectively enrolled, from March 2003 until
September 2013 at the Fertility Clinics of The
Julio Muller University Hospital and Tropical In-
stitute of Reproductive Medicine and Menopause
in Cuiab4, Brazil. Using accessibility sampling,
patients were included at first visit according to
eligibility criteria requirement. None of the wom-
en included as controls had thyroid dysfunction, a
history of infrequent menses or amenorrhea or
clinical sign of hyperandrogenism. A total of 716
women were included in the present study: 461
PCOS with normal thyroid function, 31 PCOS-
with-SCH, and 223 normal controls. PCOS pa-
tients were diagnosed using the Rotterdam criteria
(3). Patients who have used sex steroids or insu-
lin-sensitizing drugs in the previous 6 months and
patients with overt hypothyroidism were exclud-
ed.

Primary hypothyroidism was defined by a TSH
level >4.2 uUl/ml and FT4 levels <0,7 ng/dl (9
pmol/l) (22). True PCOS was defined using Rot-
terdam criteria and those patients with diagnostic
features of PCOS but with a TSH level between
4.2 wUl/ml and <10 pUl/ml were defined as
PCOS-with-SCH patients. Normal ovulatory wom-
en, most of them diagnosed as infertile because of
non-ovarian causes, were included as controls. All
patients underwent intensive examination for the
presence of oligomenorrhea, amenorrhea, and signs
of hyperandrogenism (acne, hirsutism, alopecia)
or clinical features of insulin resistance (acantho-
sis nigricans and acrochorda). Systolic (SBP) and
diastolic blood pressure (DBP), and anthropomet-
ric parameters were measured. The subjects were
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weighed on an electronic scale, and their height
was measured using a Harpenden stadiometer
(Holtain Limited, Crymych, Dyfed, UK). The waist
was measured at the midway point between the
lower rib margin and the iliac crest, and the hip
was measured from the widest circumference over
the great trochanters. The body mass index (BMI)
was calculated as body weight (kg)/height (meter)
squared. Obesity was defined as a body mass in-
dex (BMI) >30 kg/m?. Lean body mass (LBM)
was calculated according to James’ formula: (1.07
xweight kg)-148 (weight?’/100xheight m?) (23).
Fat mass (FM) was calculated as body weight mi-
nus LBM. Abdominal adiposity was estimated by
the conicity index (CI), using the following equa-
tion: [(WC(m)//BW (kg): height(m)](24).

Blood samples were obtained between 7:00 and
9:00 am by venupuncture after a 10-12 Ar fast. All
patients with regular cycles were tested in the ear-
ly follicular phase of the menstrual cycle (days 3-
5 of the cycle). Patients with oligomenorrhea or
amenorrhea had their blood collected at any time
provided the progesterone was less than 2 ng/m/
(6.4 nmol/L). Triglycerides (TG), high-density lip-
oprotein cholesterol (HDL-C), and total choles-
terol (TC) levels were measured using an enzy-
matic assay (Wiener Laboratories, Rosario, Argen-
tina). Low-density lipoprotein cholesterol (LDL-
C) was calculated as TC-(HDL-C+TG/5) (25). Glu-
cose concentration was analyzed using the glu-
cose oxidase technique (Beckman Glucose Anal-
yses, Fullerton, CA, USA). Subjects were diag-
nosed with impaired fasting glucose (IFG) when
fasting plasma glucose (FPG) level was between
100 mg/dL (5.5 mmol/L) and 126 mg/dL (6.99
mmol/L) (26), and in 2 hr oral glucose tolerance
test (GTT), glucose level was between 140 mg/dL
(7.8 nmol/L) and 199 mg/dL (11.0 nmol/l) (26).
Implied insulin resistance (IR) was defined using
fasting insulin levels >12.2 uU/ml (84.7 pmol/L)
(27) and/or HOMA-IR >2.8 (28). HOMA%p was
estimated using the following equation: HOMA%
B=[(20xfasting insulin wUl/ml)/fasting glucose
(nmol/L) — 3.5] (28). For the GTT, blood samples
were collected at 0, 30, 60, 90, 120, and 180 min
after ingestion of 75 g of dextrose for the meas-
urement of plasma glucose and insulin levels (29).

Hormone levels were measured using previously
validated methods and their imprecisions in the
local laboratory were extensively presented in
previous publications (29). High-performance li-
quid chromatography (HPLC)/radioimmunoassay

(RIA) was performed for compound S (11-desoxy-
cortisol) measurement following extraction using
a method developed in-house by the Alvaro Cen-
ter of Analysis and Clinical Research in Parana,
Brazil. 17-hydroxypregnenolone level was meas-
ured with an HPLC/RIA using titrated steroids
(NEN Life Science Products, Boston, MA, USA)
and antiserum from ICN Biochemical Inc (Costa
Mesa, CA, USA). The free androgen index (FAI)
was estimated as the total T (nmol/L)/sex hor-
mone-binding globulin (SHBG), nmol/Lx100.
Taking into account the limited agreement with
respect to the Ferriman—Gallwey score, a specific
value to define hirsutism was not used and clinical
hyperandrogenism was defined as a binomial var-
iable by the single presence or absence of hirsu-
tism (30). TSH and free thyroxine were measured
using electrochemiluminescence assays (Elecsys
1010, Roche Diagnostics GMBH, Mannhein, Ger-
many). Ovary transvaginal ultrasonography was
performed using a Voluson machine (Voluson®
ES8, GE Health Care, England) and PCO morphol-
ogy was defined according to previous recom-
mendations (31).

Statistical analyses: Data were missing in some
cases because of unavailable vital signs, inade-
quate specimens, or subjects not providing speci-
mens. Anthropometrical, biochemical, and endo-
crinological continuous data are presented as
mean and standard deviation (SD) and compared
using one-way analysis of variance and the Tukey
post hoc test. The Z test was used to compare two
categorical variables. Fisher exact test was used to
compare more than two categorical variables.
Correlations between TSH and other variables
were performed using Spearman’s rho correlation
coefficient. Further, using TSH as the criterion
variable, backward regression analysis including
variables that presented a significant simple corre-
lation coefficient with TSH was performed to de-
termine the best model that could be used to ex-
amine the weight of different predictors in the
criterion variable. Durbin-Watson test was used to
verify correlation between residuals. All tests
were two-sided, and the significance level was set
at 0.05. All analyses were performed using SPSS
for Windows, version 17 (SPSS Inc., Chicago, IL,
USA).

Results
Patients with true PCOS were younger than
those in the control group (p=0.010), but im-
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portantly, as the primary outcome of the study,
PCOS and PCOS-with-SCH subjects presented
similar ages (p=0.088). The number of patients
with acne was higher in PCOS with SCH than in
PCOS patients (42.08% vs. 51.61%, p=0.001). On
the other hand, hirsutism (50.54% vs. 38.7%) was
higher in PCOS than in PCOs-with-SCH patients
(p<0.001). Acanthosis nigricans and PCOS mor-
phology were of similar prevalences in PCOS and
PCOS-with-SCH (p=0.468 and p=0.48, respec-
tively) but these conditions were more frequent in
PCOS and PCOS-with-SCH than in controls
(p<0.001 and <0.001, respectively). Clinical and
anthropometrical characteristics among the three
groups of patients are compared in table 1. All
anthropometric variables were equal in PCOS and
PCOS-with-SCH and higher in control subjects
(p<0.001). Weight, waist circumference, W:H ra-
tio, CI, and LBM were higher in PCOS-with SCH
than in controls (p<0.001). As depicted in table 2,
all metabolic markers were significantly different
when PCOS patients were compared with controls.
PCOS-with-SCH patients had higher fasting glu-
cose, glucose 120 and total cholesterol levels and
HOMA%p than controls as well as lower HDL-C.
After comparing PCOS with PCOS- with-SCH,
only C-peptide levels showed to be higher in
PCOS.

Using IFG as a marker, glucose intolerance was
more prevalent in PCOS (13.9%) and PCOS-with-
SCH groups (16.1%) than in control group
(1.24%) (p=0.001) and not statistically different
between PCOS and PCOS-with-SCH (p=0.726).
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Using glucose levels at GTT 120 min time point,
glucose intolerance was more prevalent in PCOS
(10.6%) than in controls (2.5%) (p<0.001) but
there was not any significant difference between
PCOS (10.6%) and PCOS-with-SCH patients
(3.2%) (p=0.186). Hyperinsulinemia, taken as
fasting insulin >12.2 uUl/ml (84.73 pmol/L), was
also more frequent in PCOS (41.8%), and PCOS-
with-SCH patients (32.2%) than in controls
(10.4%) (p<0.001); PCOS and PCOS-with-SCH
had similar prevalences of imputed insulin re-
sistance (p=0.293). Using a cutoff HOMA-IR of
2.8, 15.83% of PCOS patients and 9.7% of PCOS-
with-SCH had higher HOMA-IR than controls
(0.8%) (p<0.001). HOMA-IR was not statistically
different in PCOS and PCOS-with-SCH patients.
Regarding endocrine parameters, only C-peptide
(Table 2), TSH and FT, levels were different be-
tween PCOS and PCOS-with-SCH patients (Table
3). Interestingly, PRL was lower in PCOS than in
controls (p<0.001). Sex steroids, LH and FAI
were equally higher in PCOS and PCOS-with-
SCH than in controls. TSH and FT4 concentra-
tions were similar between PCOS and controls.
FT4 concentrations were lower in PCOS-with-
SCH patients compared with PCOS and control
patients but yet in the normal range. TSH levels
were associated with fasting glucose (rho=0.170;
p=0.016) but were not associated with any an-
thropometric, or endocrine parameters in the con-
trol group. In PCOS patients, TSH levels had a
weak positive correlation with LBM (rho=0.110;
p=0.032), TC (rtho=0.105; p=0.046), insulin (rho=

Table 1. Comparison of clinical and anthropometrical characteristics among PCOS and PCOS-with-SCH patients, and normal

controls
PCOS PCOS-with-SCH Control
Variable™ TSH <4.2 uUl/ml TSH >4.2 uUl/ml TSH <4.2 nUl/ml
n MeantSD n MeantSD n MeantSD

Age (years) 460 26.72+5.38 30 28.73+5.21 223 30.34+4.74°
SBP (inmHg) 407 118.82+12.43 27 119.63+15.80 206 115.11+7.87*°
DBP (mmHg) 407 77.131£9.37 27 75.97+8.36 206 73.82+8.11°
Weight (kg) 443 74.34+17.51 31 75.17+19.73 215 63.95+10.84
BMI (kg/m?) 412 29.11+6.74 26 26.75+6.18 206 24.47+4.03°
Waist (cm) 385 86.02+15.29 25 83.72+15.17 204 73.93+9.39*°
Hip (cm) 384 106.68+12.36 25 105.68+12.57 204 100.12+8.58*?
W:H ratio 384 0.80+0.08 25 0.79+0.07 204 0.73+0.06 *°
CI 378 1.15+0.10 23 1.14+0.09 203 1.07+0.07 *°
LBM (kg) 412 45.61+6.37 25 44.85+5.91 216 20.67+7.17%°
FM (kg) 412 28.76+11.99 26 25.21+£11.45 201 20.66+6.86"

SBP, systolic blood pressure; DBP, diastolic blood pressure; BM, body mass index; CI, conicity index; LBM, lean body mass; FM, fat mass
* One way analysis of variance followed by post hoc Tukey test; ** PCOS=patients with PCOS and TSH <4.2 uUl/ml.
PCOS-with-SCH=patients with PCOS and TSH >4.2 uUlI/ml. Control=normal women with TSH <4.2 uUl/ml

a: p<0.001 PCOS vs. control; b: p<0.001 PCOS-with-SCH vs. control
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Table 2. Comparison of metabolic features among PCOS, PCOS-with-SCH and controls ”

PCOS PCOS-with-SCH Control

Variable = TSH <4.2 uUl/ml TSH >4.2 uUl/ml TSH <4.2 uUl/ml

n MeantSD n MeantSD n Mean+SD
Fasting glucose (mmol/l) 422 5.06+0.61 30 5.06+0.45 195 4.70+0.38 *°
Fasting insulin (umol/l) 388 97.36163.96 23 77.75£46.90 136 52.60+30.00 *
Glucose 120 (mmol/l) 274 6.71+2.17 17 6.09+1.66 94 5.24+1.43 %P
HbAI1C (%) 305 5.76+1.22 22 5.40+0.99 152 4.984+0.59 *
HOMA-IR 378 1.80+1.15 22 1.48+0.85 129 0.96+0.54°
HOMA%B 379 134.35+56.60 23 152.02+131.01 129 104.0638.88 *°
C-peptide (nmol/l) 277 0.81+0.38 17 0.58+0.27 131 0.49+0.23 *¢
TC (mmol/l) 380 4.80+2.23 25 4.58+0.92 177 436+1.39%°
HDL-C (mmol/l) 371 1.17+0.28 24 1.14+0.27 176 1.36+0.30*°
LDL-C (mmol/l) 369 2.86+0.79 25 2.84+0.78 174 2.56+0.66 *
TG (mmol/l) 379 1.41+0.90 25 1.47+0.63 177 1.11£0.79*

HbAIC, glycated hemoglobin; HOMA, homeostasis model assessment; TC, total cholesterol; HDL-C, high density lipoprotein - cholester-

ol; LDL-C, low density lipoprotein-cholesterol; TG, triglyceride

* One way analysis of variance followed by post hoc Tukey test; ** PCOS= patients with PCOS and TSH<4.2 uUl/ml.
PCOS-with-SCH = patients with PCOS and TSH >4.2 uUl/ml. Control = normal women with TSH <4.2 yUl/ml
a: p<0.001 PCOS vs. control; b: p<0.001 PCOS-with-SCH vs. control; ¢: p=0.014 PCOS vs. PCOS-with-SCH

Table 3. Comparison of endocrinological characteristics among PCOS, PCOS-with- SCH patients and controls *

PCOS PCOS-with-SCH Control

Variable * TSH <4.2 pnUl/ml TSH >4.2 uUl/ml TSH <4.2 uUl/ml

n MeanzSD n MeantSD n MeanzSD
TSH (mmol/l) 417 1.9940.86 30 7.83+7.48 195 1.96+0.81*°
FT4 (pmol/l) 402 14.314£2.39 27 12.68+2.91 191 13.9342.08 *¢
PRL (nmol/l) 404 558.02+293.24 27 586.80+237.98 182 627.69+287.79 ¢
E; (pmol/l) 301 185.57+66.67 18 173.08+58.46 157 163.93+63.48°
Tt (nmol/l) 397 2.03+£0.92 26 1.69+0.63 155 1.0340.48 >*
FT (nmol/l) 370 0.05+0.03 26 0.04+0.04 151 0.01+0.009 >¢
SHBG (nmol/l) 363 35.58+19.88 23 37.73£21.17 145 64.84432.71%¢
FAI (%) 352 7.46+5.37 21 5.97+3.70 139 2.05+1.85 ¢
FSH (nUl/ml) 397 5.77+1.77 25 6.43+1.61 178 7.18+2.14°
LH (mUl/ml) 394 10.06£5.80 27 8.39+3.94 175 5.08+2.59 ¢
17-OHP4 (nmol/l) 390 0.038+0.021 27 0.033+0.014 145 0.028+0.030 ©
DHEAS (nmol/l) 383 4.92+2.37 24 4.42+1.60 153 3.91+1.96°
Androstenedione (nmol/l) 378 0.110£0.111 26 0.12+0.18 144 0.075+0.215¢

* One way analysis of variance followed by post hoc Tukey test; ** PCOS=patients with PCOS and TSH<4.2 pUl/ml.
PCOS-with-SCH=patients with PCOS and TSH>4.2 uUl/ml. Control=normal women with TSH <4.2 uUl/ml
a: p<0.001 PCOS vs. PCOS-with-SCH; b: p<0.001 PCOS-with-SCH vs. control; c¢: p=0.041 PCOS-with-SCH vs. control; d: p=0.007 PCOS vs.

Control; e: p<0.001 PCOS vs. control

0.103; p=0.048) and PRL (r=0.103, p=0.047). In
PCOS-with-SCH patients, TSH levels presented
positive correlation only with TC (rho=0.430; p=
0.028) and HDL-C concentrations (rho=0.432, p=
0.031). The importance of these associations was
further tested using a backward multiple regres-
sion. Considering the model (Table 4), the varia-
bility of TSH accounted for by all predictors was
only 2.8% (R?=0.028) and this model is a good fit
of the data (F=3.771, p=0.011). The exclusion of

LBM from the model decreased the TSH variabil-
ity in 1.6% (0.044-0.028). The contribution, given
by standardized coefficients, of each predictor
variable was as follows: TC (B=0.113, t=1.919,
p=0.056), insulin (B=0.136, t=2,291, p=0.023),
and PRL (B=0.107, t=1.799, p=0.073).

Discussion
All current diagnostic criteria of PCOS empha-
size the importance of excluding thyroid dysfunc-
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Table 4. Backward multiple regression between TSH and significant predictors found after simple linear correlation

Model* R R square Adjusted R square Std. error of the estimate F Durbin- Watson  p-value
1 0.211° 0.044 0.031 0.85480 3.289 - 0.012°
2 0.196°¢ 0.038 0.028 0.85602 3.771 1.971 0.011°¢

a: Criterion variable: TSH mUI/ml; b: Predictors (constant), PRL, LBM, TC, insulin; c: Predictors (constant), PRL, TC, insulin

tion for accepting a definitive diagnosis, suggest-
ing that a high TSH level in the presence of nor-
mal thyroxin concentration (so-called subclinical
hypothyroidism) should be an exclusion criterion
from a precise diagnosis of PCOS. The present
study was designed to examine this group of pa-
tients and to compare them with definitive PCOS
and definite control subjects.

In summary, the current study demonstrated high-
er blood pressure in PCOS patients than in con-
trols. Anthropometrical features were similar in
PCOS and PCOS-like-SCH in most of the pa-
tients. Body weight, waist circumference, W-H
ratio, CI, and LBM were higher in PCOS-like-
SCH than in controls. These two groups presented
similar BMI, hip circumference, and fat mass.
Even though PCOS patients presented different
metabolic profile than controls, PCOS-like-SCH
and controls had similar concentrations of fasting
insulin, HbA1C, HOMA-IR, C-peptide, LDL-C
and TG. Only C-peptide levels were significantly
higher in PCOS than in PCOS-like-SCH patients.
Free thyroxin was lower in PCOS-like-SCH than
in PCOS and control patients. Estradiol levels
were higher in PCOS and PCOS-like-SCH pa-
tients than in control group. PCOS and PCOS-
like-SCH patients presented similar concentra-
tions of LH, androgens and FAI. TSH levels pre-
sented weak positive correlation with LBM, TC,
insulin, and PRL, in PCOS patients. In the PCOS-
like-SCH group, TSH was positively correlated
only with TC and HDL-C concentrations.

A few possible limitations need to be considered
when interpreting the present findings. The nor-
mal upper limit of the TSH level is not standard-
ized yet. The adopted cutoff for TSH level of 4.2
uUl/ml in the current study was higher than that
proposed by several authors (7, 18-20, 32, 33) and
lower than those used in other studies (21, 32).
The small sample size in PCOS-like-SCH group
may have reduced the power of the comparisons.
On the other hand, the current findings have sci-
entific strength. One of the strengths of the study
is the large number of patients examined prospec-
tively with comprehensive anthropometric, meta-

bolic and endocrine investigations. Additional in-
sights into the relevance of establishing a single
cutoff for TSH level in PCOS patients’ diagnosis
are provided, and the results of the present study
should be considered for the exclusion of thyroid
disorders before the diagnosis of true PCOS.

The finding of an equal prevalence of many
signs of hyperandrogenism and PCOS morpholo-
gy, in PCOS and PCOS-like-SCH patients dem-
onstrated the high clinical similarity between the-
se two conditions and confirms previous observa-
tions (7, 19, 32-35). Although a clear diagnosis of
PCOS-like-SCH had been established in 43% of
patients from a group of patients presenting with
PCOS and autoimmune thyroiditis in a previous
study, the entire group also had equal prevalence
of acne, hirsutism, androgenic alopecia, and PCO
morphology (35). Another study found the same
degree of hirsutism, as evaluated by Ferriman-
Gallwey score, in PCOS and PCOS-like-SCH pa-
tients (32). Even some studies had shown that clin-
ical hyperandrogenism is not common in patients
with hypothyroidism (14, 17), biochemical in-
crease in androgen levels, mainly in total, free
testosterone and FAI in hypothyroidism are fre-
quently found (18, 34, 36).

Anthropometrical parameters were equal in
PCOS and PCOS-like-SCH patients in the current
study. Similar BMI and WHR in PCOS and
PCOS-like-SCH were already reported in several
studies (19-21, 32, 34, 37). Increased BMI was
found in a study when PCOS patients with TSH
>2 uUl/ml and PCOS patients with lower TSH
levels were compared (7). Regarding carbohydrate
metabolism, only C-peptide was higher in PCOS
than in PCOS-like-SCH. Supporting the current
study, the PCOS-with-SCH subjects were equal
to those of PCOS with respect to fasting glucose,
glucose after GTTy, and HOMA-IR was also
found in other studies (9, 21, 32, 34, 37). Higher
or equal fasting insulin between PCOS and
PCOS-like-SCH patients were also previously
reported (18, 19, 32). Notably, increased HOMA-
IR in PCOS-like-SCH patients was reported only
in one study (7).
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In general, lipid levels are similar between
PCOS and PCOS-like-SCH (18, 37). TG levels
have been found to be lower (37), higher (18, 21)
or similar (34) in PCOS-like-SCH patients when
compared with PCOS patients. Although HDL-C
levels had been equal in PCOS and PCOS-like-
SCH patients in the current study, other studies
have shown lower levels of this lipid in PCOS-
like-SCH patients (18, 34). Higher TC levels were
also seen in PCOS-like-SCH patients in other
studies (18, 34) LDL-C level was reported to be
higher in PCOS-like-SCH patients, in addition to
showing a positive correlation with TSH levels
(21, 34). No difference in lipid levels between
SCH patients and controls was reported in non-
PCOS populations (38), but in the current study,
HDL-C levels were lower in PCOS-with-SCH
than in controls.

With the exception of C-peptides, in the present
study, PCOS and PCOS-like-SCH patients show-
ed to be endocrinologically equal. Results of other
studies comparing hormonal parameters between
PCOS and PCOS-like-SCH have not been con-
sistent. Higher levels of T, {fT, and FAI in PCOS
than in PCOS-like-SCH were found in a few re-
ports (7, 19). On the other hand, other studies re-
ported equal concentrations of these hormones in
both groups (32, 34). Higher levels of DHEAS,
PRL, and LH in PCOS-like-SCH compared with
PCOS were also reported (32, 39), but equal con-
centrations of LH, FSH, T, PRL, DHEAS and E2
were also found by others (7, 19, 21, 34). Lower
levels of SHBG in PCOS-like-SCH patients than
in PCOS patients were reported in only one study
(18). Free thyroxine was lower in PCOS-with-
SCH than in PCOS and control patients indicating
mild thyroid dysfunction at a statistical but not
clinical level. Regarding endocrine profiles be-
tween PCOS and PCOS-with-SCH, the discrepant
results suggest heterogeneity among studies pre-
cluding unbiased comparisons.

Conclusion

The current study demonstrated that anthropo-
metrical parameters and ovarian morphology were
similar in PCOS and PCOS-with-SCH patients.
Signs of hyperandrogenism were present in both
groups. Regarding hormones, only C-peptide was
higher in PCOS group. TSH correlated with total
cholesterol, insulin, and prolactin. Collectively,
current data indicated that the exclusion criterion
"thyroid dysfunction" should be standardized be-
fore PCOS diagnosis. Subclinical hypothyroidism

as manifested by a raised TSH with normal free
T4, should not be used as a exclusion criterion for
a diagnosis of PCOS. Studies designed to treat
PCOS-with-SCH with thyroxin before excluding
them from true PCOS group are still needed.
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