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Scope of the Problem 
• Canada: 

– Incidence: Approximately 6,300 in 2015 
– Deaths: 185 deaths in 2010 

• BC (2007): 
– New cases:  68 men,  211 women 
– Deaths: 5 men and 9 women 
– Most deaths in patients over 60 yrs 

 



 

90% Well differentiated tumours 
 
4% Medullary 
5% Anaplastic 

Scope of the Problem 
5 Year Survival: 
Papillary ca  98% 
Follicular ca  94% 
Medullary ca  80% 
Anaplastic ca  < 5% 
 

 



Surgery – Primary Treatment 
Adjuvant Radiation 

• Radioiodine (131-Iodine) 
• External Beam Radiation 

Thyroxine 
Systemic Therapy 

** No Prospective Randomized Trials ** 

Cooper et al, Thyroid. 2006 Feb;16(2):109-42.  

Management 



• Radioiodine (131-I)  microscopic disease 
• Therapy: 150-200 mCi 
• Remnant Ablation: 30 mCi 

• External beam RT  macroscopic disease 
• Thyroxine 
  

 
 

Adjuvant Therapy 
(How) 



• Risk of Recurrence 
• ATA Risk Stratification 

 
• Risk of Death 

• TNM, AJCC 
• AMES, AGES 

• MACIS  

Who should we treat? 



Risk of Recurrence - ATA 



Risk of Recurrence - ATA 



SEER 1988-2001 

Papillary carcinoma Follicular carcinoma 

Risk of Death – AJCC/TNM 



AGES 
•Age: >45 years of age 
•Grade: problematic 
•Extrathyroidal (soft tissue) extension 
•Size: 2cm (6%) vs 7cm (50%) mortality 

 
 

Hay et al, Surgery 1987 Dec;102(6):1088-95.  

AMES 
•Age 
•Metastasis 
•Extrathyroidal extension 
•Size 

 

< 40 yrs 
Metastases <1cm 

< 40 yrs 
Metastases >1cm 
> 40 yrs 
Metastases <1cm 

> 40 yrs 
Metastases >1cm 

Baudin and Schlumberger, Lancet Oncology, 2007 Brierley et al Clin Endocrinology 2005 

Risk of Death – AGES, AMES 



What we use at BCCA: 
 

•MACIS 
– 3.1 (<40yo) or 0.08 x age (if 40 or more years old) 
– 0.3 x tumor size (in cm) 
– +1 if incompletely resected 
– +1 if locally invasive 
– +3 if distant metastases 

 

•MACIS – 20yr Disease Specific Mortality 
<6.0 = 1% 
6.0 – 6.99 = 11% 
7.0 – 7.99 = 44% 
>8 = 76% 

Hay et al, Surgery 1993 Dec;114(6):1050-7; discussion 1057-8.  

Risk of Death - MACIS 

No Lymph Nodes ! 



Radioiodine 131-I – Who should we treat? 
 

• No randomized trials 
• Does RAI 131-I reduce risk of recurrence? Maybe 
• Evidence of survival benefit? Maybe 

 
• Two schools of thought 

– Treat more! (Mazzaferri et al) 
– Treat less! (Hay et al) 

 
 • BCCA – Weekly Provincial Thyroid Conference 

– MACIS score > 6.0 or ATA high risk = treatment dose 
– MACIS score 5.0 to 6.0 or ATA intermediate = Provincial Thyroid Conference 
– Treating fewer patients (therapeutic dose) 
– Lower doses for Ablation: 30 mCi  
– More outpatient therapy 



Radioiodine (131-I) – how do we do it? 
 

• TSH stimulation (> 30) 
• Two methods: 

– Endogenous TSH ie. Thyroxine withdrawal 
– Exogenous TSH ie. Thyrotropin alpha (rhTSH) 

• rhTSH (thyrotropin alpha) 
– Two retrospective studies: rhTSH = withdrawal 
– Improved quality of life 
– Expensive 
– Side effects 

• Common: Nausea 10%, Headache: 7% 
• Rare (<3%): fatigue, insomnia, vomiting, diarrhea, weakness 

 
• Low Iodine Diet 

Adjuvant Therapy 

Luster, Eur J Nucl Med Mol Imaging 2003 Oct;30(10):1371-7. Epub 2003 Jul 15 
Barbaro, J Clin Endocrinol Metab 2003 Sep;88(9):4110-5 
Robbins, J Nucl Med 2002 Nov;43(11):1482-8 
Schroeder, J Clin Endocrinol Metab. 2006 Mar;91(3):878-84. Epub 2006 Jan 4 



Radioiodine (131-I) Protocol 
 
• Protocol 

Monday: 0.9mg IM (thyrotropin alpha) 
Tuesday: 0.9mg IM (thyrotropin alpha) 
Wednesday: 123-I scan + 131-I therapy 

– “radioactive” Wednesday, Thursday, Friday 
– Inpatient versus Outpatient 

Monday: 
– Whole body scan 
– Blood tests: TSH, Tg 

 

• RAI is Diagnostic and Therapeutic 
       

Adjuvant Therapy 



• Increasing incidence of low risk disease 
• Conflicting data for RAI and low risk disease 

– ATA: no clear recommendations 
– European Thyroid Cancer Task Force:  mildly yes 

• Remnant Ablation – not therapy 
• 2 trials (Mallick, Schlumberger): 

– 2 x 2 
– 30 vs 100 mCi 
– rhTSH vs withdrawal 

• Results: 
– 30 mCi and rhTSH 
– No long term FU for recurrences 
– Do they even need treatment? 

 
 

 

Hi-Lo Trials 



Radioiodine (131-I) Side Effects 
• Fatigue 
• Xerostomia 
• Dysgeusia 
• Sialoadenitis (Dr. Irvine) 
• Transient hypogonadism (spermatopenia) 
• Myelosuppression (transient versus permanent) 
• Hypothetical risk of aplastic anaemia and leukaemia 

– Doses >1000Ci (usual dose 80-150mCi) 

Adjuvant Therapy 



• Radioiodine (131-I)  microscopic disease 
• Ablation of remnant 
• Therapy of disease 

• External beam RT  macroscopic disease 
• Thyroxine 
• Chemotherapy, targeted agents 
  

 
 

Adjuvant Therapy 



External Beam Radiotherapy 
• Gross (macroscopic) disease 
• Unresectable gross disease 
• Gross disease not responding to 131-I 
• 5 to 7 weeks, daily treatment 

Adjuvant Therapy 

Sequelae: 
• Xerostomia, altered 

taste, esophagitis, 
pharyngitis, laryngitis, 
fatigue, dry/moist 
desquamation 



Thyroxine - Rationale: 
1. Replacement Therapy  FT4 
2. Suppressive Therapy  TSH 

Other Notes: 
 4 - 6 weeks to equilibrate 
 Measure FT4 and TSH 

 FT4: Upper limits of normal 
 TSH: <0.1 to 2.0 mU/L 

 
 TSH Suppression: How low do you go? 

Adjuvant Therapy 



TSH Suppression: How low do you go? 
– Low Risk: 0.5 to 2.0 mU/L 
– Intermediate Risk: 0.1 to 0.5 mU/L 
– High Risk: < 0.1 mU/L 

• BCCA: Generally < 1.0 mU/L, depending on risk category 
– Evidence strongest for High Risk 

 

Adjuvant Therapy 

Why not < 0.1 mU/L for everyone? 
• Low TSH = High FT4 
• Prolonged hyperthyroidism 

– atrial fibrillation 

– cardiac hypertrophy and dysfunction 

– accelerated osteoporosis 

• Balance risk of recurrence vs hyperthyroidism 
 



Gross disease: 
– If resectable: Surgery 
– Not resectable: 131-I + EBRT 
– If non-iodine-avid: EBRT 

 

Rising Tg – No gross disease? 
– Empiric dose (100-200 mCi) 131-I    ** NOT a 5 mCi SCAN ** 
– TSH-stimulated PET scan 

 

RAI resistant disease:  
– Chemotherapy: doxorubicin 
– Multi Kinase Inhibitors: vandetanib, sorafenib, lenvatinib 

• Sequelae: diarrhea, fatigue, HPT, hepatotoxicity, skin changes, nausea, 
dysgeusia, anorexia, thrombosis, heart failure,  

 

Recurrence 



Risk Stratification: Recurrence vs Survival 
Does Adjuvant Therapy Change Outcomes? 
Microscopic Disease: RAI, 150-200 mCi 

– Remnant Ablation: 30 mCi, rhTSH 

Macroscopic Disease: EBRT 
Recurrent Disease: Surgery, RAI, EBRT 
RAI-Resistant Disease: Tyrosine-Kinase Inhibitors 
 

Summary 
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