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Clinical value of serum cross-linked C-telopeptides of type
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Objective: To study the clinical significance of serum pyridinoline cross-linked C-telopeptides of type I collagen (I
CTP) and bone sialoprotein (BSP) to diagnose bone metastases in patients with thyroid cancer. Methods: A total
of 102 patients with thyroid cancer were enrolled and allocated into 2 groups: Bone metastasis group and non-bone

metastasis group. The bone metastasis group was assigned into 4 grades (0 to grade III) by soloway classification.
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The levels of serum I CTP and serum BSP were measured by ELISA. The bone metastasis was evaluated again by
imaging examination after 6-month follow-up. Results: The levels of serum I CTP and BSP in patients with bone
metastasis were significantly higher than those in the patients without bone metastasis and in 30 healthy control
group (P<0.05). With the increase of the number of metastatic lesions in the bone metastasis group, the serum levels
of I CTP and BSP were increased gradually, and they were positively correlated with the progression of the disease
(P<0.01). According to the analysis of receiver operating curve (ROC), the cut-off value, sensitivity and specificity
in the diagnosis of tumor bone metastasis were 18 U/L, 85.2%, 98.9% for I CTP, and 2.8 g/L, 87.9%, 99.1% for BSP,
respectively. Area under the curve (AUC) was 0.967 for I CTP, and 0.976 for BSP. Among the 52 patients without
bone metastasis, 14 were found to have new metastasis during the follow-up. The levels of I CTP and BSP in patients
with both new and old bone metastasis were significantly higher than those in the patients without bone metastasis

(P<0.05). Conclusion: The serum I CTP and BSP are important biomarkers for diagnosis of bone metastasis, and

the increase of their levels can be regarded as risk factors for bone metastasis.
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Tablel Comparison of the serum level of I CTP and BSP between the groups

2H 51 n ICTP/(mmol-L™") P, BSP/(ng-mL ") P,
fit R X HE A1 30 12.36 + 8.35 — 22.69 £9.21 —
TE A 52 13.07 + 9.47 0.253 23.16 + 10.07 0.481
HHA

1% 20 21.63 £ 6.57 0.005 35.19+5.27 0.004

1 16 3121 +4.29 <0.001 52.59 +3.74 <0.001

%% 14 42.84 * 12,65 <0.001 69.12 + 5.43 <0.001
2 BHBE MBI CTPFIBSPIZ T BFH B HROCH &L E R (AUC) R EH X%
Table 2 ROC curve area (AUC) and correlation of I CTP and BSP in bone metastases

ICTP BSP
B n
AUC OR AUC OR

1% 20 0.956 0.563 0.963 0.706
IS 16 0.963 0.675 0.979 0.760
IIESS 14 0.989 0.721 0.986 0.793
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Table 3 Comparison of cut-off value, sensitivity and specificity of serum I CTP and BSP in the bone metastasis group

ICTP BSP
%%*Zgﬂ " 1 4o ] =il -+
#qWHE/(ULY)  REUE/% FEREE/% BUME/ (gL REUZ/% RS E /%
3 20 15 85.3 98.2 1.9 85.0 98.5
% 16 16.3 86.1 98.6 2.6 85.9 99.0
1% 14 18.2 90.2 100.0 2.9 92.8 100.0
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Table 4 Comparison of the serum level of I CTP and BSP among the non-bone metastasis group, new bone metastasis group, and

initially diagnosed bone metastasis group

5 n I CTP/(mmol-L ") P, BSP/(ng-mL ") P,
TR 38 15.07 +9.47 — 28.65 +19.07 -
B R H RS 14 28.53 +11.23 0.015 46.33 +20.29 0.020
WS EHHH 50 32.13+13.32 0.001 50.23 +23.32 0.002
s 1CTPHIBSPEA S0 R PRE B ##

Table S Bone metastasis of thyroid cancer in tests of I CTP combined with BSP
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