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Evidence behind the use of RAI in DTC

• Purpose of RAI 

• Evidence based data on  RAI use in
• LOW Risk of recurrence 
• INTERMEDIATE risk of recurrence  
• HIGH RISK of recurrence and metastatic disease

• Role of RAI in Oncocytic Thyroid ca 

Purpose of RAI 

• Remnant Ablation 
• Destroying normal thyroid tissue remaining after surgery to facilitate 

monitoring 
• Adjuvant therapy 

• Small persistent disease is suspected based on initial risk and RAI is 
administered to reduce the risk of recurrence 

• Treatment 
• Treatment of known disease 

Risk Stratification ATA guidelines 

Haugen 2016 , ATA guidelines THYROID Volume 26, Number 1, 2016

Low Risk ATA

National Thyroid Cancer Treatment Cooperative Study Group
Outcomes of patients with differentiated thyroid carcinoma following initial therapy

3000 pts from 11 North American Institutions 

Propensity score analysis of RAI therapy for registry stage I patients, overall cohort

Jonklass , Thyroid 2006 Dec 6 (12) : 1229- 42

7 8

9 10

11 12



10/24/2025

3

Remnant ablation for Low -Risk PTC
• ESIMABL-2 

• 730 pts – 3 year FU
• Recurrence No RAI group  4.4 % and  4.1 %  RAI group
• Leoulleux, NEJM 2022,10 (386) 923

• At 5 year - No RAI group  6.8 % and  5.2  %  RAI group
• Leoulleux Lancet Diabetes Endocrinol 2025 Jan 13(1) 38-46

• HiLo 438 pts – 30 mCi or 100 mCi – same rate of recurrence 
• At 3 years 1.5% vs 2.1% 
• At 7 years 5.9% vs 7.3% ., HR 1.1( 0.47-2.59) p =0.83

• Dehbi Lancet Diab Endocrinol 2019 Jan 7 (1):44-51

• ESTMABL-1 726 pts randomized to 30 or 100 mCi
• At 5.4 years 11 recurrences – 6 in 30 grp ,5 in 100 grp 

• Schlumberger Lancets Diabetes Endocrinol 2018, Aug 6(8),618-626

J1

Thyroidectomy with or without postoperative radioiodine for patients 
with low-risk differentiated thyroid cancer in the UK (IoN): a 

randomized, multicenter, non-inferiority trial
• IoN was a multicenter -33 UK cancer centers. 
• Stage pT1, pT2, pT3 disease; and N0, Nx, or N1a disease

Mallick, Lancet, June  2025; 406: 52–62Time since randomization (months) 

Conclusion : Low Risk 

• RAI is not indicated for remnant ablation of low risk thyroid cancer 
based on retrospective and prospective randomized trials.

• If RAI is considered , low dose of 30 -50 mCi is recommended Intermediate ATA Risk 

Adjuvant therapy may be beneficial in intermediate  risk group

• 11 studies showing benefits vs 13 studies  showing  no recurrence 
benefits

• Lamartina , JCEM .2015, May; 100 (5):1748-61

• 21, 870  from NCDB,  15 418 (70.5%) received RAI and 6452 (29.5%) 
did not. FU  6 years.
• RAI was associated with improved OS in all patients 
• 29% risk reduction in death 
• 36% reduction death  in pts <45 years – Subgroup analysis 

• Ruel , JCEM 2015 April;100 (4):1529-36 

• No propensity score matching 
• No recurrence benefit 

reported
• No disease –specific survival
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Adjuvant therapy may be beneficial in intermediate  risk group
• 11 studies , some demonstrating recurrence benefit others did not 

Verburg et al . Eur J of Nuc Med Mol Imaging . 2020 Jan ;47(1);78-83

• Single Centre ( China ) 1487 intermediate risk PTC with Tg <1ng/ml
• Propensity score matching was used 
• Compared 1349patients who received RAI (90.7%) to 138 ( 9.3%) who did not
• Median FU 51 months 
• 5/552 + RAI grp  ( less after propensity matching )  vs  5/138  ( non RAI group) had structural 

recurrence.  ( P=.005)
Tian Tan JCEM, 2023; 108 (8):2033-2041

Structural recurrence-free survival
Biochemical recurrence-free survival

(6/138 vs 4/552, P=.005(5/138 vs 5/552, P= .046) 

Biologic and RAI Responsiveness Thyroid Cancer

NIS

Fagin,N Engl J Med 2016;375:1054-67

Biologic and RAI Responsiveness Thyroid Cancer

NIS

Fagin,N Engl J Med 2016;375:1054-67

Boucai JCEM 2022; 107 (4);1030

BRAF RAS,RTK fusion

Key variables in the decision-making process for RAI use in 
patients with DTC at intermediate risk of recurrence

Dose 
30-100 mCi

Newman, Cancers 2024, 16, 3096  

Conclusion – Intermediate risk

Adjuvant therapy may be beneficial in intermediate  
risk group

High ATA Risk 
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Improved survival  following RAI in Stage III & IV DTC

Jonklass,Thyroid ,Volume 16, Number 12, 2006

Nα 5000

Use of radioactive iodine in high risk patients

Podonos,J. Surg. Oncol. 2007;96:3–7

>45 years
Tumor >2cm
LN+
Distant Mets 

SEER Database 1973-2001

Long-Term Outcomes Following Therapy in Differentiated Thyroid Ca: 
NTCTCS Registry Analysis 1987–2012

Multivariate analysis of overall survival after initial treatment therapies
4941 pts – FU 6 years 

P model P RR 95% CIRRAny RAI vs None 

0.500.580.35-1.890.79Stage I

0.130.220.36-1.280.67Stage II

0.010.040.46-0.980.66Stage III
.0490.120.46-1.100.70Stage IV

Carhill, JCEM ,2015 ; 100,3270

Long-Term Outcome of 444 Patients with Distant Metastases 
from Papillary and Follicular Thyroid Carcinoma

Durante J, Clin Endocrinol Metab 91: 2892–2899, 2006

I 131 uptake + remission
N= 127
10 yr survival 92% 

I131 uptake + no Remission
N=168
10 yr survival 29%

No I131 uptake 
N=132
10 yr survival 10%

2/3 of pts with metastatic disease become
refractory to RAI

Redifferentiation of Differentiated Thyroid Cancer:
Selumetinib Plus Adjuvant Radioactive Iodine in Patients With High-Risk Differentiated Thyroid Cancer: 

A Phase III, Randomized, Placebo-Controlled Trial (ASTRA)

Ho,2022;J Clin Oncol 40:1870-1878.

Four hundred patients were enrolled 
233 randomly assigned
(selumetinib, n = 155 [67%];
placebo, n = 78 [33%]).
No statistically significant difference in CR

Examples of Redifferentiation Procedures 

Nostrand, Thyroid ;Volume 33, Number 6, 2023
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Conclusion – High Risk 

• RAI adjuvant therapy is recommended after TT  for ATA high risk DTC ( 
Strong recommendation, High certainty evidence ) 
• In patients with an initial diagnosis of DTC with distant metastases , 

RAI therapy is routinely recommended after TT  (Strong 
recommendation, High certainty evidence ) 

Recommendations for Initial RAI following Thyroidectomy 

Goals of therapyRecommended 
I131 ( mCi)

RAI 
recommendations

Risk Category

None or remnant 
ablation 

30-50 NoLow
Remnant ablation +/-

adjuvant therapy 
30-100ConsiderIntermediate

Low
Remnant ablation and

adjuvant therapy 
100-150YesIntermediate

High 
Treatment of known 
disease and remnant 

ablation

100-200Yes Distant 
Metastases 

Recommendation  ATA 32
• Remnant ablation is not routinely recommended after total thyroidectomy for 

ATA low risk DTC patients . However ,considerations including patient preference 
and specific risk factors may make RAI an appropriate choice in select patients 
• ( Strong recommendation , High certainty of evidence )

• RAI adjuvant therapy may be considered  after total thyroidectomy in pts with 
ATA low-intermediate and intermediate high risk of recurrence
• ( Conditional recommendations ,Low certainty evidence ) 

• RAI adjuvant therapy is recommended after TT  for ATA high risk DTC ( Strong 
recommendation, High certainty evidence ) 

• In patients with an initial diagnosis of DTC with distant metastases , RAI therapy 
is routinely recommended after TT  (Strong recommendation, High certainty 
evidence ) 

Oncocytic Thyroid Cancer - OTC

• Metastasizes locally and regionally and distantly
• Rarely iodine avid
• Commonly FDG avid 

RAI in Oncocytic Thyroid Carcinoma (OTC)
• Data are of poor quality and conflicting 
• Standard of care has been to give RAI to high-risk follicular derived 

thyroid cancer
• Potential concerns of using RAI in OTC:

• Delay in other imaging for staging
• Delay in initiating systemic therapy
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OTC and RAI
Studies evaluating sensitivity and specificity of PET in OTC

PET 
specificity
(%)

PET  
sensitivity
(%)

WBS positive
N(%)

PET positivity 
N(%)

Pt population Sample size 
N

Author and 
year 

95966(14)24(54)OTC44Pryma

2006
67921/6 (17)10(83)OTC12Lowe

2003
80924/11(36)13 (76)OTC with 

positive Tg
17Plotkin

2002

Bischoff;JAMA Otolaryngology–Head & Neck Surgery March 2024 Volume 150, Number 3

Should radioiodine be administered for OTC 
treatment?

RECOMMENDATION 33 ATA
• Outcome data are limited in OTC; thus, specific recommendations 

regarding use of RAI are not certain. If RAI is not administered 
empirically, evaluation of iodine avidity with a diagnostic whole-body 
scan (WBS) may be considered.
• (Conditional recommendation, Very low certainty evidence)

Conclusion- RAI after Total Thyroidectomy
• Remnant ablation is not routinely recommended for ATA low risk DTC 

patients
• RAI adjuvant therapy may be considered in pts with ATA intermediate  

risk of recurrence
• RAI adjuvant therapy is recommended for ATA high risk DTC 
• In patients with an initial diagnosis of DTC with distant metastases , 

RAI therapy is routinely recommended 
• Redifferentiation strategies  may be considered in some patients 
• Role of RAI unclear in Oncocytic Thyroid Cancer pts 
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