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measurement sites.28

Results

L-T4 dosages ranged from 350 to 1500 μg/week 
(median 875 μg/week; 880.2±48.7 μg/week). Free-T3 
was in the normal range in all subjects, while 9 out of 
24 subjects showed slight hyperthyroxinemia at the 
time of rhTSH testing (Table 1). Under L-T4, TSH 
ranged from undetectable (<0.03 mU/l) to 9.34 mU/l 
(median 0.40 mU/l; 0.53±0.03 mU/l). The inverse cor-
relation between L-T4 dosage and TSH suppression 
was significant (rS –0.41; p=0.044). Undetectable 
baseline Tg levels were found in all patients (Table 
1). Baseline OPG (median 2.2 pmol/l; 2.2±0.2 pmol/l) 
and RANK-L (median 0.24 pmol/l; 0.26±0.04 pmol/l) 
levels were in the range of our cohort of reference 
subjects who had undergone surgery for malignant or 
benign thyroid disease (Table 2). Baseline OPG has 
shown only a significant inverse correlation with spinal 
Z-score (rS -0.46, p=0.029), but no other significant 
correlation was observed. By contrast, soluble RANK-
L was negatively related with age (rS –0.48, p=0.018) 
and urinary Ca/creatinine ratio (rS –0.51, p=0.01). 
Other serum parameters were found in the normal 
range, but PTH was slightly increased in four patients 
(cases 4, 13, 14, 24), osteocalcin in four (cases 10, 11, 
14, 15), phosphorus in one21 and ALP in two,7,12 while 
creatinine and ALP were slightly reduced in cases 12 

called standard deviation scores, which indicate the 
deviation from normal values, were calculated by 
means of the following equations: T score = BMD 
measured – BMD young normal population/SD; Z 
score = BMD measured – BMD sex- and age-matched 
population/SD.

Statistical analysis

Data were analysed by means of the Prism 4.0 
software (GraphPad Software, San Diego, CA, USA). 
Changes in OPG, RANK-L, TSH, Tg, fT3, fT4, 
and cross-links under rhTSH testing were analysed 
by means of the non-parametric Kruskal-Wallis test, 
followed, when appropriate, by Dunn’s multiple com-
parison test. Baseline data were compared with those 
of the reference population by Mann-Whitney test. 
Correlation analyses between variables were carried 
out by Spearman correlation. All values quoted are 
means ± SEM. Data below the functional sensitivity 
of the assay were analysed for statistical purposes 
by means of the functional sensitivity value. Exact 
p values ranging from 0.200 to 0.001 are reported. 
Significance was taken as p <0.050. At least 1 year 
after primary therapies, the best predictor of cure in 
DTC patients was considered to be an undetectable 
Tg (<0.5 μg/l) level after rhTSH testing, combined 
with negative neck ultrasonography.26,27 According 
to the WHO classification system, osteoporosis was 
defined as T-scores lower than 2.5 at any of the major 

Table 2. Serum biochemical data of patients with differentiated thyroid carcinoma studied at baseline at the time of the rhTSH test.

OPG RANK-L PTH Osteocalcin Ca P Creatinine ALP
pmol/l pmol/l ng/l μg/l mmol/l mmol/l µmol/l U/l

Pre-menopausal women (n=7)

median 2.5 0.34 43 4.0 2.4 1.0 70.8 185

25% percentile 2.2 0.26 38 3.3 2.3 0.9 70.8 141

75% percentile 4.1 0.78 65 5.1 2.5 1.1 70.8 296

Post-menopausal women (n=10)

median 2.2 0.19 47 4.4 2.5 1.1 62.0 193

25% percentile 1.3 0.10 37 2.7 2.4 0.9 53.1 158

75% percentile 2.7 0.29 61 8.1 2.5 1.2 88.5 217

Males (n=7)

median 1.9 0.31 44 2.9 2.3 1.0 79.6 182

25% percentile 1.4 0.22 37 2.2 2.1 0.9 66.4 131

75% percentile 2.8 0.39 65 4.2 2.7 1.6 110.6 188

(See Assay section in Materials and Methods for normal ranges) 




