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Well differentiated thyroid cancer:  
papillary and follicular 

Poorly differentiated thyroid cancer 
Anaplastic thyroid cancer 

 
 

Medullary thyroid cancer 

Follicular cells (95%) 

Parafollicul
ar cells 

Follicular 
cells 

Colloid 

Blood 
vessel 

Parafollicular C cells(5%) 

THYROID GLAND: 2 CELLULAR TYPES 
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Liver, lung, brain, bone metastatic and progressive disease  



WHAT’s NEXT? 

THYROID CANCER PATIENT THERAPY 

External Beam Irradiation 

 
 
 

NO or of little use 
Palliative 

131-Radioiodine Chemotherapy 

 
 
 

NO role in routine 
management 

Poor Response 





Modified from Kondo T, et al.Nat Rev Cancer. 2006 

Genetic alteration PTC FTC ATC MTC 

RET rearrangement 13-43%    

RET mutation    
30-50% (sporadic) 

(MEN2: 100%) 

NTRK1 

rearrangement 
5-13%    

BRAF mutation 29-69%  10-35%  

RAS mutation 0-21% 40-53% 20-60% 20-25% in sporadic 

PPAR 

rearrangement 
 25-63%   

P53 mutation   67-88%  

Genetic alterations in thyroid carcinoma 



Tyrosine Kinase Inhibitors 
[TKI] 



TYROSINE-KINASE INHIBITORS: RATIONALE 
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2001 
the beginning of a new era 

New drugs 

Tyrosine Kinase Inhibitors 
[TKI] 

First (and best) TKI 

Chronic Myeloid Leukemia  
Ph chromosome + 

Gleevec 





CDT: Sorafenib 
Stati Uniti Italia 

From 2006  

Advanced Renal Cell Carcinoma 

(RCC) (Stage IV)  
 

Dal 2008  

Hepatocarcinoma 



March 2015 Accelerated assessment  

fast-tracks Lenvima to benefit patients with thyroid cancer 

 

The European Medicines Agency (EMA) has recommended marketing 

 authorisation for Lenvima (lenvatinib) for the treatment of adults  

with progressive, locally advanced or metastatic differentiated thyroid 

 carcinoma (DTC), whose disease has progressed  

despite receiving radioactive iodine. 

CDT: Lenvatinib 







Kinase inhibitor therapy should be considered in RAI-refractory DTC patients 
with metastatic, rapidly progressive, symptomatic and/or imminently 

threatening disease not otherwise amenable to local control using other 
approaches. Kinase inhibitors that are FDA approved for differentiated 

thyroid carcinoma, or other available kinase inhibitors (preferably within the 
context of therapeutic clinical trials), can be considered since the impact of 

these agents on overall survival and quality of life remains to be defined.  

Recommendation 96 (Expert Consensus) 

2015 ATA Management Guidelines for Adult Patients with  
Thyroid Nodules and Differentiated Thyroid Cancer 

 
 Thyroid ©2015 American Thyroid Association DOI: 10.1089/thy.2015.0020  

(Weak recommendation, Moderate-quality evidence) 



In favour of TKI therapy 

• Imminently threatening disease progression expected to require 
intervention and/or to produce morbidity or mortality in <6 months 

 
• Symptomatic disease (e.g. exertional dyspnea, painful unresectable 

adenopathy), not adequately addressable using directed therapy 
 

• Diffuse disease progression as opposed to focal progression 

• Comorbidity including - Active or recent intestinal disease, Liver disease, 
Recent bleeding  or coagulopathy, Recent cardiovascular event(s), Recent 

tracheal radiation therapy, Cachexia/low weight/poor nutriture, Poorly 
controlled hypertension, Prolonged QTc interval/history of significant 

arrhythmia , Untreated brain metastases, Recent suicidal ideation 

Factors to review when considering TKI therapy 

Discouraging TKI therapy 
 

 Adapted from Thyroid ©2015 American Thyroid Association DOI: 10.1089/thy.2015.0020  



Prima del Sorafenib 
Dopo 1 mese di terapia con 

Sorafenib 

02/01/2008 27/06/2008 

4 cm 2.9 cm CT Scan 

Forehead  

metastasis 

SORAFENIB 
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LENVATINIB 





Side effects of TKI therapy 
CARDIOVASCULAR EFFECTS 

•Hypertension 
•Electrocardiographic QT 
interval prolungation 
•Fatigue 
•Congestive heart failure 

RENAL EFFECTS 

•Proteinuria 

HEPATIC EFFECTS 

•Increasing of transaminases 
(AST, ALT) 
•Increasing serum bilirubin 

HEMATOLOGICAL EFFECTS 

•Bone marrow suppression 
•Thrombosis  
•Tumor-related hemorrhage 

DERMATOLOGICAL EFFECTS 

•Rash 
•Palmar-plantar erythema  
•Alopecia 

OTHER EFFECTS 

•Diarrhea  
•Nausea 
•Anorexia 
•Dyspepsia 
•Abdominal bloating 
•Weight loss 
•Muscoloskeletal pain 
•Hypothyroidism 
• Pancreatitis 



Cutaneous Rash 

Side effects are well known, and they are usually resolved with the most 

common therapeutic procedures and/or reducing the daily dosage of Sorafenib. 

 

Unfortunately in this case,  

the severe advanced thyroid  

cancer determined the death  

of the patient before the  

resolution of the rash skin. 



Cutaneous side effects 

Hand-foot syndrome 

Erythema 

Severe hand and foot syndrome 



Seborroic acne 

Severe mucosite Alopecia 



Caveats 

“Patients who are candidates for kinase inhibitor therapy should be 
thoroughly counseled with regard not only to potential benefits, but also with 
regard to potential side effects and risks of therapy, as well as with regard to 
alternative therapeutic approaches including best supportive care, as should 
be the case with any medical therapeutic decision-making. Such extensive and 
comprehensive discussions are particularly important to undertake in the 
context of kinase inhibitor therapy because of the high probability of side 
effects of these agents and because of their presently uncertain effects on 
patient overall survival and quality of life” 

 
 Thyroid ©2015 American Thyroid Association DOI: 10.1089/thy.2015.0020  



Faster Drug Approvals Are Not Always Better and Can 

Be Worse 
Rita F. Redberg, MD, MSc 

JAMA Intern Med. 2015;175(8):1398 

A shared goal of all health professionals is to relieve suffering and prolong 
life. At times these goals are at odds, particularly in oncology care. Patients 
with severe disease and low chance of survival may be offered therapies in 

the hope of buying a few more weeks or even months. However, the 
treatments themselves are often toxic, with many unpleasant adverse 

effects—nausea, pain, vomiting, hair loss, and others—that detract from 
quality of life and result in patients spending more time in the hospital and 

clinic and less time at home.  

It is a difficult choice:  
extend life, or offer higher quality of life at home 



Serum Tg: stable value 
Imaging: stable disease  

Wait and see 

Imaging: >20% increase 
or new lesions 

 

Time to treat 

Serum Tg increase 

Waiting for evidence of disease 
increasing 

When to Treat ? 

TWO MAJOR CONCERNS… 

                    This is a lifelong treatment:  
                             quality of life??? 

 
 

  A progression of the disease usually appears     
                    after a mean period of 2 years  
                             (escape phenomenon) 


