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Pisa experience 

2012 

BRAF analysis on 2,192 

consecutive PTCs 

BRAF wild type 

1369 
                             

BRAF mutation  

823 (37.5%) 
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11.8% 

5.5% 
78.9% 

BRAF MUTATION and PTC variants 
2,192 PTCs  

BRAF MUTATION 

Mean 39.1% (excluding MicroPTC) 

          36.2% (in MicroPTC) 

Total  38.5% 

 



BRAF MUTATION and infiltration 
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BRAF mutation and lymphnode metastasis 
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BRAF analyses on 1,195 

PTCs grouped using 

preoperative FNAB 

classification. 

29.7% 17.3% 
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DIAGNOSIS 



Possible diagnostic role of BRAF mutation: 
Its importance in PREOPERATIVE CYTOLOGY 

Several studies have been conducted to evaluate  

the diagnostic applicability of BRAF mutation detection on FNAB specimens 

with a result of inadequate (class1) or follicular neoplasm (class 3) or 

suspicious for malignancy  (class 4). 
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Possible diagnostic role of BRAF mutation 





ATA Guidelines 
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PROGNOSIS 



BRAF(V600E) may be found in Incidental 

Microcarcinoma (IM) despite their extremely 

small (<1mm) size.  

 
 

We recognize that this is not a formal demonstration that IM can 

evolve in clinical PTC, but on the basis of our data and on a 

practical point of view, patients with BRAF(V600E) IM may need 

to be managed more carefully than patients affected by a mere 

benign condition.  
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BRAF MUTATION and PTC variants 
2,192 PTCs  

BRAF MUTATION 

Mean 39.1% (excluding MicroPTC) 

          36.2% (in MicroPTC) 

Total  38.5% 

 



2007 



2008 



In PTC, BRAF mutations are associated 

with cervical recurrence and with 

reoperation. Pre-operative cytologic 

identification of BRAF mutation has high 

specificity and may guide the initial 

extent of thyroidectomy and node 

dissection. 
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CXCR4 expression was evaluated by 

immunohistochemical staining and 

semi quantitative real time RT-PCR 

together with BRAF mutational status in 

a consecutive series of 200 papillary 

thyroid carcinomas. 



CXCR4 expression and BRAF mutation 

status could cooperatively induce and 

promote a more aggressive phenotype 

in papillary thyroid carcinoma via 

several pathways and specifically 

increase the tumors’ spread outside of 

the thyroid gland. 



UNCONVENTIONAL THERAPY 

(tailored drugs) 



In thyroid cancer drugs such as bevacizumab, sorafenib , sunitinib, axitinib , and 
motesanib (MOT) have activity as single agents.  



Antitumorigenic effects of 

  

BAY 43-9006 

(Sorafenib) 

2006 

treated 

control 



RDEA119 and temsirolimus 

 

synergistically inhibited 

cell proliferation and induced cell 

autophagy in thyroid cancer 

cells. 





A B C 



Previous studies have demonstrated that 
metabolomic analysis can distinguish between 

cancer and non-cancer tissues 

breast 

prostate 

liver 
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1° STEP 

2° STEP 

3° STEP 

HRMAS 

NMR  

NON-TUMORAL vs TUMORAL TISSUES 

BENIGN vs MALIGNANT TUMORAL TISSUES 

BENIGN vs MALIGNANT FNABs 

10-25 mg of fresh tissue  

12-30 mg of fresh tissue  

2-3 mg of fresh tissue 

MATERIALS METHODS 

(high resolution magic angle spinning  
nuclear magnetic resonance) 

IN PROGRESS 



PRELIMINARY DATA 
 

NON-TUMORAL vs TUMORAL TISSUES 

Methods: 34 samples were analysed by HRMAS NMR (between 10-25 mg of fresh tissue) 

(high resolution magic angle spining nuclear magnetic resonance). An OPLS Discriminant Analysis 
(OPLSDA) was performed on the correlation matrix.  

Results: A 1 predictive+1orthogonal OPLSDA component model with Q2 = 0.80 enabled us to clearly 

discriminate all tumors from the non-tumoral tissues as shown on the 

OPLS score plot. 

Tumoral tissue Non-tumoral tissue 

1° STEP 



      Methods: 52 samples from 2 different batches (16+36 biopsies) were analysed by HRMAS NMR. 

PRELIMINARY DATA 
 

BENIGN vs MALIGNANT TUMORAL TISSUES 

2° STEP 

Results: A 1 predictive + 4 orthogonal OPLSDA component model with Q2 =0.61 enabled us to clearly 
discriminate all the benign from the malignant tumors  

as shown on the OPLS score plot. 

Benign Malignant 



Benign 

Malignant 

Very specific profile of methabolites 
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CONCLUSIONS 

• BRAF IMPORTANCE: 

Prognostic 

Diagnostic - associated with other IHC or 
molecular markers 

 

• NEW OPPORTUNITIES 

Metabolomic analysis 




