
Table 1. Anthropometric characteristics and baseline measurements 
of study participants

Parameter 
Controls  
(n=75)

Sarcoidosis  
patients  
(n=68)

Age (years) 50.78±13.57 53.08±11.6

Sex (M/F) 16/59 23/45

PFTs % pred

 FEV1

 FVC

 DLCO

90.1±6.8

90.7±1.0

91.1±1.9

87.2±4.5

91.7±3.9

80.4±2.1*

Erythema nodosum (N/Y) NA 46/22

Data are presented as mean±SD or as absolute numbers. *p<0.05 
as compared with controls. M/F: male/female; N/Y: No/Yes; 
NA: not applicable.
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Ethics committee approval and written informed 
consent from all subjects were obtained.

Laboratory measurements

Venous blood was drawn from all participants 
in order to assess thyroid function and antibodies. 
Thyroid stimulating hormone (TSH), triodothyronine 
(T3) and free thyroxine (FT4) were determined using 
an electrochemiluminescent immunoassay analyzer 
(Hitachi E170, Roche Diagnostics Gmbh, Mannheim, 
Germany). Controls from Bio-Rad were used for T3, 
fT4, and TSH protocols (Bio-Rad Laboratories, Irvine, 
CA, USA). Intraassay coefficients of variation were 
4.8, 4.9, and 3.7% for T3, fT4, and TSH, respectively. 
Appropriate enzyme-linked immunosorbent assays 
(ELISAs) were used for the measurement of TPO-
Abs (QUANTA Lite TPO, INOVA Diagnostics Inc., 
San Diego, USA), TGAbs (QUANTA Lite Thyroid 
T, INOVA Diagnostics Inc., San Diego, USA) and 
TRAbs (Medizym TRAb clone, Medipan, Berlin, 
Germany) in serum with intraassay coefficients of 
variation 8.5, 7.4 and 16%, respectively. TRAbs, 
TPOAbs and TgAbs positivity was set up at 1 IU/l, 50 
U/ml and 200 U/ml, respectively. To examine whether 
the prevalence of thyroid antibodies correlated with 
disease activity, we assessed the circulating levels of 
serum ACE.

Ultrasonography

A thyroid ultrasound (GE Medical Systems-Vivid 
3, Milwaukee, WI, USA) with a 7.5 MHz transducer 
was performed in all participants by a single physi-
cian (A.B.) who was blinded to the subject’s disease 
status and laboratory measurements. Thyroid volume 
was calculated using the volumetric ellipsoid method 
(height x width x depth x correction factor 0.479). 
15 Structural abnormalities in the thyroid gland as-
sociated with thyroid autoimmunity were scored as 
previously reported.16 The presence of hypoechoic and 
dyshomogeneous echogenecity was rated arbitrarily 
at three levels (0=normal echogenicity; 1=slight 
hypoechoic and dyshomogeneous; 2=severely hy-
poechoic and dyshomogeneous). The presence of 
thyroid nodules was recorded and nodules with a 
diameter greater than 10mm were subjected to fine-
needle aspiration (FNA) for cytological analysis. All 
FNAs were performed by the same physician (A.B.).

Statistical analysis

Data are presented as mean±SD unless otherwise 
indicated. Normal distribution was assessed by the 
Kolmogorov-Smirnov test. Comparison between 
patients and controls was performed with the use 
of Student’s t test or Mann-Whitney U-test accord-
ing to variable distribution. The x2 test was used to 
compare categorical variables. Univariate correlations 
were performed by Pearson’s correlation coefficient 
for variables that were normally distributed or by 
Spearman’s correlation coefficient for variables that 
were not normally distributed. A p value of <0.05 
was considered to be statistically significant. Analysis 
was performed using the SPSS 16 statistical package 
(SPSS Chicago, IL).

Results

The study population consisted of 68 sarcoidosis pa-
tients (mean age: 53.08±11.6 years, 23 of them males) 
and 75 healthy volunteers (mean age: 50.78±13.57 
years, 16 of them males). Anthropometric charac-
teristics and baseline measurements of participants 
are shown in Table 1. Thyroid disease was present in 
29.4% of patients: 10 had autoimmune (Hashimoto’s) 
thyroiditis with hypothyroidism, 4 had multinodular 
goiter, 4 had solitary thyroid nodule, 1 had Graves’ 
disease and 1 had papillary follicular thyroid cancer. 
Overall, 16.1% of the patients had clinical AITD, as 
was indicated by positive titers of thyroid antibodies 




