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Abstract: Objective: To assess usefulness of cytokeratin 19 (CK19), thyroperoxidase (TPO), Hector Battifora meso-
thelial epitope-1 (HBME-1) and galectin-3 (GAL3) in evaluation of aggressive behavior of PTCs. Methods: All available 
clinical and pathological data were reviewed in 168 papillary thyroid cancer patients; while the values as predictive 
markers of PTC were tested by univariate and multivariate analysis. Results: According to the univariate set of tests, 
positive expression of CK19 and negative expression of TPO correlated significantly with total tumor diameter (P ﹤ 
0.05); But there was no association of positive CK19 expression and negative expression of TPO with gender, age, 
capsular invasion or lymph node metastasis. Moreover, there was no association of positive HBME-1 and galectin-3 
expression with clinical aggressive behavior of PTCs. Conclusion: High expression of CK19 and negative expression 
of TPO indicate total tumor diameter of PTC, but expression of CK19, TPO, HBME-1 and GAL3 has no values in the 
identification of PTCs with other potentially aggressive behavior.
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Introduction

Papillary thyroid cancer (PTC) is the most com-
mon malignant neoplasm of the endocrine sys-
tem and the incidence of thyroid cancer has 
increased dramatically [1, 2]. In recently, many 
studies focus on the roles of CK19, TPO, HBME-
1 and GAL-3 in malignant and benign tumors.

CK19 is a low molecular weight cytokeratin 
which presents widely in simple epithelia and 
basal cell layers of stratified epithelium. Thyro- 
peroxidase (TPO) has a key role in the iodine 
metabolism, being essential for the thyroid fun- 
ction. HBME-1 is a monoclonal antibody gener-
ated against a membrane antigen of mesothe-
lial cells [3]. It was originally found in malignant 
mesothelioma; several investigators showed 
that HBME-1 play an important role in diagno-
sis of papillary thyroid carcinoma.

GAL3 polypeptide is a member of oligosaccha-
ride selective binding protein family known as 

lectins which plays an important role in the cell 
growth, apoptosis, cell-matrix interactions, neo-
plastic transformation and metastasis; and 
now it’s been considered to be an effective indi-
cator that can available to distinguish the malig-
nant thyroid nodules from the benign ones [4].

In spite that the positive expression of CK19, 
HBME-1, GAL3 and negative expression of TPO 
have been found in papillary thyroid cancer, the 
roles of these biomarkers in the aggressive 
behavior of PTCs are still controversial [5, 6]. 
The aim of present study was to investigate the 
relationship between the expression of CK19, 
TPO, HBME-1 and Galectin-3 and the aggres-
sive behavior of PTCs by correlating immunohis-
tochemical results with the clinical features.

Materials and methods

Patients

Patients with histologically confirmed papillary 
carcinoma treated between December 2011 
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and January 2014 were identified from the 
Department of General Surgery, Affiliated Union 
Hospital. All patients had undergone total 
resection of primary thyroid carcinoma [7, 8]. 
The study was approved by the ethics commit-
tees of union hospital.

Clinical and pathological data

All available clinical and pathological data were 
reviewed for 168 papillary thyroid cancer pa- 
tients. Informations included the gender, age, 
total tumor diameter [9, 10], capsular invasion, 
lymph node metastases and the expression of 
cytokeratin 19, TPO, HBME-1, and Galectin-3 
(weakly and strongly expression both consider 
as positive expression).

According to our results (Table 2), positive 
expression of the CK19 was correlated signifi-
cantly with the total tumor diameter (P ﹤ 0.05).
This indicated that the larger volume of the TTD 
is more likely to express CK19. On the other 
hand, the expression of the CK19 had no rela-
tionship with the other clinical characteristics, 
including gender, age, capsular invasion and 
LNM. The multivariate analysis wasn’t conduct-
ed owning to less than two significant variables 
of the univariant analysis for CK19.

Negative expression of TPO was correlated sig-
nificantly with total tumor diameter (P ﹤ 0.05), 
suggesting that the smaller volume of the TTD 
tended to express TPO more frequently (Table 

Table 1. Summary of clinicopathological traits 
Parameter % (NO. of cases)
Age (yr) (mean [range]: 48.43 19-79)
    ≤ 45 31.0 (52/168)
    > 45 69.0 (116/168)
Gender
    F 82.7 (139/168)
    M 17.3 (29/168)
Total tumor diameter
    ≤ 1 cm 76.2 (125/164)
    > 1 cm 23.8 (39/164)
Capsular invasion
    Present 15.5 (25/161)
    Absent 84.5 (136/161)
LNM
    Present 30.5 (29/95)
    Absent 69.5 (66/95)

Table 2. Prediction of some clinicopathological charac-
teristics of PTC based on immunohistochemical expres-
sion of CK19

Parameter
Ck19

Total P
positive negative

Gender F 125 5 130 0.161
M 26 3 29

Age ≤ 45 y 48 2 50 1.000
> 45 y 102 6 108

Total tumor diameter ≤ 1 cm 116 3 119 0.017
> 1 cm 31 5 36

Capsular invasion Present 19 3 22 0.09
Absent 126 5 131

LNM Present 27 0 27 0.171
Absent 55 6 61

Statistical analysis

EpiData Software v3.1 (EpiData Asso- 
ciation, Odense, Denmark) was used for 
initial clinical and pathological data entry. 
Continuous variables were presented as 
mean ± standard deviation (SD). Discrete 
variables were reported as proportions 
and analyzed by the chi-square test or 
Fisher’s exact test. And statistical 
significance was set at a two-tailed P 
value of ﹤ 0.05. Univariate analyses 
between covariates (such as age, gender, 
total tumor size, capsular invasion and 
lymph node metastases) and expression 
of biomarker were performed by Fisher’s 
exact test or the chi-square test. More 
than one significant variables of the uni-
variant analysis were assessed in multi-
variate analysis by a binary logistic 
regression. Statistical analyses were per-
formed by SPSS software (version 13.0, 
Chicago, IL, USA).

Results

In the 168 patients (Table 1), the female: 
male ratio was 4.8:1 with a mean age of 
48.43 yr (range: 19-79 yr). seventy-two 
percent (125/164) of cases had total 
tumor diameter less than 1 cm, and only 
fifteen percent of tumors showed capsu-
lar invasion. LN metastasis was found in 
30.5% (29/95) of cases. 

The results are summarized from Tables 
2 to 5. For each of the tested criteria, all 
patients with PTCs were divided into posi-
tive and negative expression groups.
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Table 3. Prediction of some clinicopathological charac-
teristics of PTC based on immunohistochemical expres-
sion of TPO

Parameter
TPO

Total P
positive negative

Gender F 17 111 128 0.479
M 5 22 27

Age ≤ 45 y 6 42 48 0.670
> 45 y 16 90 106

Tumor Size ≤ 1 cm 11 106 117 0.03
> 1 cm 10 24 34

Capsular invasion Present 5 15 20 0.132
Absent 16 113 129

LNM Present 6 20 26 0.197
Absent 7 51 58

3). However, the expression of TPO was 
not related to the patients’ gender, age, 
capsular invasion or LNM.

In addition, we found there was no asso-
ciation of the expression of the HBME-1 
and Galectin-3 with the clinical features 
of the PTCs (Tables 4, 5).

Discussion

Papillary thyroid cancer is the most fre-
quently observed malignant tumor in the 
thyroid, accounting almost for 94% of all 
thyroid carcinoma. In general, the prog-
nosis of PTC is favorable and ten-year 
survival rate for PTCs is greater than 90% 
[11]. However, about 20% of the differen-
tiated thyroid cancer will present with 
metastasis [12]. So accurate biomarkers 
which can predict the aggressive behav-
ior of thyroid carcinoma is critical for clini-
cal management [13].

CK19 belongs to the intermediate fila-
ments; it is normally expressed in ductal 
epithelium such as pancreas, bile ducts 
and so on, and has been applied to hepa-
tocellular carcinomas, PTCs, squamous 
carcinomas and colorectal adenocarci-
noma [6, 14-16]. CK19 was proved to be 
an independent prognostic factor for 
pancreatic neuroendocrine tumors [17]. 
TPO is one of best-studied and most 
promising markers that have been proved 
to be present in normal and in benign 
nodules; while it was absent or only 
slightly present in cancers. If more than 
80 percent of thyroid cells are positive for 
TPO, the sample would be considered 
benign [18]. HBME-1, as well known for 
its ability to separate mesothelioma from 
adenocarcinoma, is a monoclonal anti-
body that was positive to variable degrees 
in all cases of papillary carcinoma in Case- 
y’s studies [19]. Galectin-3 is part of a 
family of lectins not integrins which regu-
late growth, intervene in molecular adhe-
sion; it is expressed in thyroid cancer 
including papillary carcinoma, follicular 
carcinoma as well as medullary carcino-
ma. GAL3 could be a important tool for 
guiding therapeutic decisions in patients 
with thyroid nodules [18].

Table 4. Prediction of some clinicopathological charac-
teristics of PTC based on immunohistochemical expres-
sion of HBME-1

Parameter
HBME-1

Total P
positive negative

Gender F 71 16 87 0.187
M 19 1 20

Age ≤ 45 y 32 5 37 0.625
> 45 y 58 12 70

Tumor Size ≤ 1 cm 66 8 74 0.188
> 1 cm 23 6 29

Capsular invasion Present 14 0 14 0.207
Absent 74 14 88

LNM Present 16 5 21 0.342
Absent 31 5 36

Table 5. Prediction of some clinicopathological charac-
teristics of PTC based on immunohistochemical expres-
sion of Galectin-1

Parameter
Galectin-1

Total P
positive negative

Gender F 15 14 29 0.476
M 6 3 9

Age ≤ 45 y 7 3 10 0.460
> 45 y 14 14 28

Tumor size ≤ 1 cm 12 10 22 0.488
> 1 cm 9 4 13

Capsular invasion Present 2 2 4 0.627
Absent 19 11 30

LNM Present 7 2 9 0.659
Absent 8 4 12
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The significance of the biomarkers, such as 
CK19, TPO, HBME-1, GAL3, have been widely 
explored and debated for the differential diag-
nosis of thyroid neoplasms [5, 20-25], but the 
value of these biomarkers as prognostic fac-
tors for PTCs is not clear [6]. Thus, in the pres-
ent study, we attempted to investigate whether 
the expression of the CK19, TPO, HBME-1 or 
GAL3 is linked to the aggressive behavior in 
papillary thyroid carcinoma.

Tijana et al [6] reported that the CK19 was a 
useful marker for the identification of PTCs and 
they suggested that the high expression of the 
CK19 is a predictor for the aggressive behavior 
of PTC and could help to identify a particular 
subgroup of PTCs which had a potentially worse 
prognosis. 

According to our results, positive expression of 
the CK19 and negative expression of TPO were 
both correlated significantly with the total 
tumor diameter, which was related to the pro-
gression of PTC. However, there was no asso-
ciation of the expression of the CK19 and TPO 
with the gender, age, capsular invasion or LNM; 
Moreover, the HBME-1 and GAL3 were not 
associated with the TTD, capsular invasion or 
LNM.

In short, CK19 and TPO may be useful predic-
tors for the papillary thyroid carcinoma progres-
sion because their expression is associated 
with the total tumor diameter of PTCs. However, 
more researches are still needed to verify 
whether the expression of the HBME-1 and 
GAL3 had value for predicting the aggressive 
behavior of PTCs.
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