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fasting urine specimen (U-Ca/U-Cre) were measured 
using standard laboratory methods on the biochemi-
cal analyzer Hitachi 912. FT3, FT4 and TSH were 
measured using commercially available kits (Vitros 
Eci, Ortho-Clinical Diagnostics Amersham, UK). 
TSH-receptor antibodies were detected with the h-
TBII assay (“TRAK-Human DYNO-test” (BRAMS 
AG, Germany) in groups 1 and 3 so as to differenti-
ate GD and TMG. Biochemical markers of bone 
metabolism: serum osteocalcin (OC) and C-terminal 
telopeptide of type I collagen (ß-CTx) as well as 
parathyroid hormone (PTH) levels were measured 
using the electrochemiluminescence immunoas-
say “ECLIA” on the Roche Elecsys 1010/2010 and 
Modular Analytics E170. 

BMD was measured by dual energy X-ray absorp-
tiometry (DXA) (Prodigy, Lunar) at the lumbar spine 
(L1-L4), femoral neck, total hip and radius total. 

Statistical analysis: STATISTICA 6.0 Stat Soft 
was used in the analysis. The data with normal dis-
tributions are expressed as means with 95% confi-
dence limits of means, otherwise as medians with 
interquartile ranges. The level of significance was set 
at 5%. Comparisons of the variables among differ-
ent groups were made with one-way ANOVA, and 
the multiple comparison tests were performed with 
post-hoc analyses (the Fisher LSD test) for data with 
normal distribution, otherwise with the Kruscal-Wal-
lis ANOVA test, and the Mann-Whitney U-test with 
the Bonferroni correction. The Spearman test was 
used for the correlation analysis. 

reSultS

There were no differences in the age, menopause 
duration, height, weight and body mass index (BMI) 
as well as prior fragility fracture, family history of os-
teoporosis, high caffeine intake, low calcium intake, 
smoking, physical activity in youth and at present, the 
number of full-term pregnancies and the duration 
of breast feeding among the four groups of studied 
women. The characteristics of the participants at 
baseline are presented in Table 1. The FT3 and FT4 
levels were within the reference range. There were 
no differences in FT3 (p-value=0.267) and PTH 
(p-value=0.258) levels among the groups. However, 
FT4 levels were significantly higher in group 2 versus 
group 4 (p-value <0.001), while FT4 levels in groups 
1 and 3 were not different and were comparable to 
group 4 (p-value=0.718 and 0.420, respectively). No 
differences in TSH values were found among groups 
1, 2 and 3 (p-value=0.614). TSH levels in groups 1, 
2 and 3 were significantly lower than those in group 
4 (Table 2). 

Among the four groups, there were no differences 
in biochemical parameters except for ALP levels, 
which were significantly higher (p-value=0.019) in 
patients with GD compared to the control group 
(Table 2).

Biochemical markers of bone turnover were sig-
nificantly higher in all three groups of patients with 
subclinical hyperthyroidism compared to group 4 
(Table 2). OC level was 56.3% higher in group 1 
(p-value <0.001), 28% higher in group 2 (p-value= 
0.005) and 50.2% higher in group 3 (p-value <0.001) 
compared to the control group. CTx level was 84 % 

table	1.	General characteristics of the participants at baseline

Variables

Groups	of	patients

p-value
1

Me	(Q25-Q75)
2

Me	(Q25-Q75)
3

Me	(Q25-Q75)
4

Me	(Q25-Q75)

Number of subjects 20 25 21 22

Age (years) 65.5 (61-69) 61 (57-65) 66 (58-72) 63 (58-69) 0.158

Menopause duration (years) 18 (15-20) 14 (10-18) 16 (10-23) 13 (8-20) 0.390

Height (m) 1.56 (1.52-1.61) 1.6 (1.57-1.64) 1.6 (1.55-1.62) 1.59 (1.56-1.59) 0.209

Weight (kg) 69.9 (60.2-77.9) 73 (67-80.8) 73 (64-78) 74.2 (68.4-79) 0.434

BMI (kg/m2) 27.7 (25.4-30.7) 30.4 (26.6-31.4) 27.8 (26.8-30.7) 29.8 (26.7-31.2) 0.628 

Me: median. Q25-Q75: lower – upper quartiles; BMI: body mass index




