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Changes in expressions of different molecular markers and their
diagnostic values in thyroid papillary carcinoma
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Abstract Objective: To investigate the changes in expressions of a variety of molecular markers in thyroid papillary
carcinoma (PTC) and their diagnostic values for PTC.
Methods: The expressions of TPO, CK19, Galectin-3, HBME-1 and Ki-67 in the postoperative pathological
specimens from 85 PTC patients and 115 patients with benign thyroid nodules (BTN) were determined by
immunohistochemical staining. The diagnostic values of each molecular marker and their combination for PTC
were evaluated by using receiver operating characteristic curve (ROC) and binary Logistic regression equation.
Results: In PTC tissue compared with BTN tissue, the expression levels of CK19, Galectin-3, HBME-1, and Ki-
67 were significantly increased, while the expression level of TPO was significantly decreased (all P<0.05). In
single detection of each molecular marker, TPO showed the biggest value of the area under the ROC curve (AUC),

which was 0.943; in combined detection, the combination detection of all the 5 molecular markers possessed
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the biggest AUC value of 0.996, but it showed no significant differences compared with any combinations that

included both Galectin-3 and TPO (all P>0.05).

Conclusion: The expressions of multiple molecular markers are changed in PTC, and among them, the

combination detection of Galectin-3 and TPO may have a relatively high diagnostic value for PTC.
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Figure 1 Immunohistochemical staining for each molecular marker (x400)
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Figure 2 ROC curves of detections of each molecular marker
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Table 1 The variables for diagnostic efficiency of each molecular marker

ey AUC BUKTE Rt (%) BUEtE (%) PPV (%) NPV (% ) P

CK19 0.753 = 3.0 51.3 100.0 60.7 100.0 <0.001
Galectin3 0.869 = 3.0 77.4 94.4 76.1 94.7 <0.001
HBME-1 0.838 =3.0 77.7 86.6 74.7 88.9 <0.001
TPO 0.943 =15 92.2 92.9 9.8 94.6 <0.001
Ki-67 0.728 =05 66.4 76.3 61.7 79.8 <0.001

®2 WME\E&EBERITER 5 #9FIREWTE PTC RRIZRMAER

Table 2 The positive expression rates of the S molecular markers in PTC based on their best cut-off values

Fric#) BTN PTC PR
CRAEEWIE) — (0) + (1) 4+ (2) +4+ (3) ++++(4) - (0) + (1) ++(2) +++(3) +++4(4) (%)
CK19 (3) 26 2 30 0 55 0 0 0 0 85 70.7
Galectin3 (3) 47 8 17 1 20 0 0 4 0 69 54.2
HBME-1 (3) 61 4 22 0 25 6 1 4 0 71 49.5
TPO (1.5) 6 0 3 7 99 68 2 9 5 1 62.0
Ki-67 (0.5) 71 21 8 0 6 18 32 17 1 8 51.1

®3 5 MAFIREMARAGH XIS EREIEIR

Table 3 The variables for diagnostic efficiency of different combinations among the 5 molecular markers

bric 4 & AUC B 485 (%) fugdE (%) PPV (%) NPV (%) P
CK19/Galectin3/HBME-1/TPO/Ki-67  0.996 >2 96.4 96.7 95.1 97.6 <0.001
Galectin3/HBME-1/TPO/Ki-67 0.994 >2 96.5 96.7 95.1 97.6 <0.001
CK19/Galectin3/HBME-1/TPO 0.993 >1.5 95.5 95.7 943 96.6 <0.001
CK19/Galectin3/TPO/Ki-67 0.991 >1.5 97.6 98.4 96.8 98.8 <0.001
Galectin3/HBME-1/TPO 0.991 >1.5 94.5 95.7 93.0 96.6 <0.001
Galectin3/TPO/Ki-67 0.991 >1 95.4 98.4 93.8 98.8 <0.001
CK19/Galectin3/TPO 0.99 >2 95.6 97.2 94.5 97.8 <0.001
CK19/HBME-1/TPO/Ki-67 0.988 >2.5 96.1 91.8 94.4 94.2 <0.001
Galectin3/TPO 0.987 >1.5 925 97.2 90.8 97.7 <0.001
CK19/HBME-1/TPO 0.986 >1.5 91.8 97.6 89.9 98.1 <0.001
HBME-1/TPO/Ki-67 0.982 >2.5 98.1 86.3 96.9 91.1 <0.001
HBME-1/TPO 0.978 >2.5 99.1 84.1 98.6 89.5 <0.001
CK19/TPO/Ki-67 0.97 >0.5 88.6 98.7 86.2 98.9 <0.001
CK19/TPO 0.964 >0.5 92.0 98.8 90.3 99.0 <0.001
CK19/Galectin3/HBME-1/Ki-67 0.958 >0.5 81.9 100.0 80.0 100.0 <0.001
TPO/Ki-67 0.954 >0.5 84.1 98.7 81.5 98.9 <0.001
CK19/Galectin3/Ki-67 0.946 >2 83.5 96.8 81.1 97.3 <0.001
Galectin3/HBME-1/Ki-67 0.944 >1.5 84.7 93.3 84.7 94.7 <0.001
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Table 3 The variables for diagnostic efficiency of different combinations among the 5 molecular markers (continued)

ticY A & AUC  #rE  FRetE (%)  BUEdE (%) PPV (%) NPV (%) P
CK19/HBME-1/Ki-67 0.939 >1.5 80.4 93.2 77.3 94.3 <0.001
CK19/Galectin3/HBME-1 0.933 >1 84.3 98.6 82.9 98.7 <0.001
Galectin3/Ki-67 0.925 >1.5 74.7 96.8 73.2 97.0 <0.001
CK19/Galectin3 0.916 >2 85.7 94.4 83.8 95.1 <0.001
CK19/HBME-1 0.909 >1 76.4 92.7 74.5 93.3 <0.001
Galectin3/HBME-1 0.906 >1 75.8 98.6 75.6 98.6 <0.001
HBME-1/Ki-67 0.897 >1.5 73.1 87.7 69.6 89.4 <0.001
CK19/Ki-67 0.854 >2 80.0 76.3 73.4 82.4 <0.001

1.0 1

0.8 - r

= 067
#
0.4 4
0.2
— CK19/Galectin3/HBME-1/TPO/Ki-67
SHL
0.0 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1- Hisdk
3 5MAFIRCMELEHN ROC #Zk
Figure 3 ROC curve of the combination detection of the 5 molecular
markers
R4 BHARASHARLE
Table 4 pairwise comparison between each different combination
R/ AUC 2 #rfEiR 95% CI Z P

CK19/Galectin-3/HBME-1/TPO/Ki-67 5 alectin-3/HBME-1/TPO/Ki-67  0.00271  0.00168 -0.000578~0.00600 1.615  0.1062
CK19/Galectin-3/HBME-1/TPO/Ki-67 55 Galectin-3/HBME-1/TPO 0.00502  0.00360  -0.00204~0.0121 1.393 0.1636
CK19/Galectin-3/HBME-1/TPO/Ki-67 5 Galectin-3/TPO 0.00904  0.00584  -0.00240~0.0205 1.548 0.1215
CK19/Galectin-3/HBME-1/TPO/Ki-67 5 CK19/TPO/Ki-67 0.0259 0.0123 0.00170~0.0501 2.098 0.0359
Galectin-3/HBME-1/TPO/Ki-67 55 Galectin-3/HBME-1/TPO 0.00231  0.00249  -0.00257~0.00719  0.927 0.3541
Galectin-3/HBME-1/TPO/Ki-67 55 Galectin-3/TPO 0.00633  0.00564 -0.00473~0.0174 1.122  0.2620
Galectin-3/HBME-1/TPO 5 Galectin-3/TPO 0.00402  0.00703  -0.00975~0.0178 0.572  0.5676
Galectin3/TPO 5 TPO 0.105 0.0377 0.0309~0.179 2.780  0.0054
Galectin-3/TPO 5 HBME-1/TPO 0.00350  0.00971 -0.0155~0.0225 0.361 0.7182
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