
Summary 

 Differentiated thyroid cancer is the most common malignant neoplasm of the endocrine 

system. In recent years, a steady increase of cases of this type of cancer is being observed. In the 

world, thyroid cancer is 16th most common malignant neoplasm, whereas in Europe it is in 

18th place. In Poland, about 3000-4000 new cases of thyroid cancer are diagnosed every year. 

 In recent years, the role of the BRAF V600E activating mutation in the oncogenesis 

of thyroid cancer is being raised. The V600E activating point mutation in the BRAF gene is the 

most common genetic change in papillary thyroid cancer as it is detected in about 50% of cases. 

This mutation can be also found in anaplastic thyroid cancer. In contrast, in follicular and 

medullary thyroid carcinomas, BRAF V600E mutation is absent or is present only in a small 

percentage of cases. The discovery of the BRAF V600E mutation could be of great importance 

in the search for targeted tumor therapy against B-Raf kinase in thyroid cancer. 

 Of the numerous proteins currently studied, special attention is paid to the S100A4 

protein, β-catenin, CD44, CD31 and VEGF. Their expression and simultaneous occurrence 

of the BRAF V600E mutation in is also of interest. Yet, until now, no evident relationship 

between the above molecules nor their role in diagnosis or in the thyroid cancer prognosis has 

been determined thus confirming the need for further research in the field. 

 The aim of this study was to evaluate the immunohistochemical expression of S100A4, 

β-catenin, CD44, CD31 and VEGF proteins in tissue preparations obtained from paraffin blocks 

from patients undergoing surgery in whom histopathological diagnosis of thyroid cancer was 

stated. In addition, a relationship between the expression of selected immunohistochemical 

reactions and histological type of thyroid cancer including its stage at the time of surgery was 

evaluated. Moreover, the assessment of the BRAF V600E mutation occurrence was planned 

with the aid of molecular methods, together with the simultaneous assessment of the 

immunohistochemical expression of this mutation. Another aim of the study was to correlate 

the results of molecular tests of the BRAF V600E mutation with the immunohistochemical 

activity of the mutated gene. Moreover, it was decided to analyze the dependence between 

immunohistochemical reactions and the results of BRAF V600E mutation tests. 

The results of histopathological examinations of thyroid cancers included in the 

database of the Chair and Department of Clinical Pathology of the Medical University of Lublin 

from 2007-2017 were analyzed. The group consisted of 58 patients with thyroid cancer - 44 



women (75,9%) and 14 men (24,1%), aged 17 to 83 (mean age 54). The clinical data obtained 

from referrals and the tumor stage according to the TNM classification were also analyzed. 

In the studied group increased expression of S100A4 protein, β-catenin, CD44, CD31 

and VEGF was found. Immunohistochemical reaction with the anti-BRAF V600E clone 

V1 antibody was detected in 50% of cases. The analysis showed that the expression of the 

S100A4 protein is related to the histological type of the tumor (p=0,008). Occurrence 

of β-catenin and BRAF V600E mutation, was more common in papillary thyroid carcinoma, 

but the obtained results did not reach statistical significance (p=0,053 and p=0,055, 

respectively). No relationship was found between CD44, VEGF and CD31. 

It was stated that the expression of the S100A4 protein is related to the size of the tumor 

(p=0,039) and it is statistically more common in smaller tumors (not exceeding 2 cm) (T1) 

(p=0,032). 

For the remaining immunohistochemical reactions, no significant correlation was found 

with the tumor size at the time of surgery. A correlation was demonstrated between the intensity 

of CD31 and VEGF expression (p=0,007, p<0,001), size of the tumor and lymph node 

metastases (p=0,008). It was also shown that the expression of the S100A4 and CD44 proteins 

is not associated with incidence of distant metastases (p=0,004 and p=0,025). In the case of the 

remaining immunohistochemical reactions, no statistically significant results were obtained. 

The presence of the BRAF V600E mutation detected by Real Time-PCR testing was found in 

47 patients, which constituted 81% of the examined patients. The vast majority of positive 

results concerned subjects with papillary thyroid cancer. BRAF V600E mutation (RT-PCR) to 

occurred more frequently in patients with papillary thyroid carcinoma, but the obtained result 

did not reach statistical significance. 

A comparative analysis was carried out, in order to find patients in whom the presence 

of the BRAF V600E mutation was confirmed by both diagnostic methods 

(immunohistochemical and molecular). Yet, the obtained result was not statistically significant. 

The BRAF V600E mutation detected by RT-PCR was confirmed in 47 subjects (81,0%). It was 

confirmed by two diagnostic methods in only 43,1% of patients (n=25). 

Among 47 positive results obtained by RT-PCR method, in 53% (n=25) of cases 

a positive reaction in immunohistochemistry was stated. In this group BRAF V600E mutation 

was found more often in patients with papillary thyroid carcinoma yet, the obtained result did 

not reach statistical significance (p=0,088). The BRAF V600E mutation was the most frequent 

in papillary thyroid cancer (n=21). This mutation was also stated in two cases of follicular and 

in two cases of medullary carcinomas. BRAF V600E mutation assessed by two methods was 



not found in none of the patients with anaplastic cancer. However, none of the obtained results 

reached statistical significance.  

In the group of patients with the BRAF V600E mutation confirmed by two diagnostic 

methods (RT-PCR and immunohistochemistry), no correlation was found between the presence 

of the mutation and the individual components of the TNM classification. 

Taking into account the group of 47 subjects with a positive BRAF V600E mutation 

result confirmed by RT-PCR, no statistically significant relationships between the presence 

of the mutation and individual components of the TNM classification were observed. 

In the group of patients with the BRAF V600E mutation confirmed by two diagnostic 

methods (RT-PCR and immunohistochemistry), increased expression of S100A4, β-catenin and 

CD44 proteins was found - the obtained results were statistically significant. Expression of 

CD31 and VEGF was found in all subjects from this group. 

In the group of 47 subjects with a positive BRAF V600E mutation result confirmed 

by RT-PCR, no statistically significant correlation was observed between the presence of the 

BRAF V600E mutation and the expression of the S100A4 protein, β-catenin, CD44, CD31 and 

VEGF. A correlation was found between the intensity of β-catenin and VEGF expression and 

the occurrence of BRAF V600E mutation.  

In the group of patients with BRAF V600E mutation identified by the molecular method 

(RT-PCR), statistically significant correlations between the intensity of VEGF and CD31 

expression and the tumor size and lymph node metastases were stated. In the subjects with the 

BRAF V600E mutation confirmed by two diagnostic methods (Real Time-PCR and 

immunohistochemistry), statistically significant relationships were found between the intensity 

of CD31 expression and lymph node metastases, and between the intensity of VEGF test and 

the size of the tumor. In the case of the expression of the S100A4 protein, a statistically 

significant relationship was found in the group of subjects with a mutation confirmed by RT-

PCR and expression of S100A4, presence of the latter being related, to the absence of distant 

metastases.  

In the group with the mutation demonstrated by the two methods, it was shown that 

a positive reaction against the S100A4 protein and against the CD44 antigen is statistically more 

common in cases where no distant metastases were found. Some of the results obtained in this 

study are similar to the data from the literature, but the relationship between the presence of the 

BRAF V600E mutation and the expression of immunohistochemical reactions in thyroid 

cancers cannot be clearly defined. No correlation was found in the group of patients with 

mutations confirmed by RT-PCR. Interestingly, in the group of patients with mutations 



confirmed simultaneously by the two methods, a correlation between the expression of S100A4 

protein, β-catenin and CD44 was demonstrated. It was also found that VEGF expression is 

statistically more frequent in the group of people without the BRAF V600E mutation. 

 The above results lead to the conclusion that the expression of S100A4, β-catenin and 

CD44 proteins may be a useful marker in clinical diagnostics in patients with thyroid cancer, 

especially in the papillary type. However, no correlation was found between the occurrence 

of the BRAF V600E mutation and the individual components of the TNM classification. 

Therefore, the role of the BRAF V600E mutation as a prognostic factor in clinical diagnostics 

is still not clearly defined. Further research is needed on a larger group of patients in order 

to assess the usefulness of the BRAF V600E mutation in the diagnostic and therapeutic process 

including targeted therapy. 


