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 Radioactive iodine (RAI) is commonly used postoperatively for 

differentiated thyroid carcinoma remnant ablation or metastasis. However, 

literature regarding the time of use lacks. Therefore, this meta-analysis 

assessed the same. The authors searched PubMed, Cochrane Library, and 

Google Scholar for references comparing early and late radioactive iodine 

administration among patients with differentiated thyroid carcinoma. The 

keywords used were early, late, radioactive iodine, outcomes, disease free 

survival, response to therapy, survival rates, remnant ablation, 

differentiated thyroid carcinoma with the Protean "AN" and "OR". 

Among the 515 titles identified through abstracts and references, 256 

articles were eligible, of them ten full texts fulfilled the inclusion and 

exclusion criteria. Depending on the cut-off period after which RAI 

therapy is regarded as late we have seven articles with cut-off period= 

three months and three with a six months period. The studies included 

50736 patients and 28418 events, no differences in the outcomes between 

early and late RAI administration were found when considering ether 

three months or six months as a cut-off. (P-values=0.22 and 0.61 

respectively). However, a substantial heterogeneity was observes, I2, 75% 

and 82%, Chi-square, 24.34, and 10.82 respectively, and P-values for 

heterogeneity, < 0.001 and 0.004 respectively. A sub-analysis showed that 

our results remained robot even after illuminating the studies with 

considerable heterogeneity (P-value=0.56, P-value for heterogeneity, 

0.49, I2=0, Chi-square, 3.41, and mean difference, 4.). Radioactive iodine 

can be delayed up to six months after surgery paying the time according 

to the local facilities and the patient's characters. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Differentiated thyroid cancer protocols are evolving to optimize the patient's outcomes. Radioactive iodine 

(RAI), although an essential component in differentiated thyroid carcinoma (DTC) management. However, 

the current trends are towards high selectivity to reflect utility depending on risks and benefits [1]. The 

controversy in DTC management is largely driven by the lack of randomized trials; the available evidence 

relies on retrospective studies that are prone to selection bias and often-incomplete [2]. The malignancy and 
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patient’s characters further complicate the debate in lobectomy versus total thyroidectomy, neck imaging, 

and RAI use including timing, dose, and purpose of use [3]. RAI is not without hazards, therefore, the better 

optimizing the dose and timing is essential [4]. Thus, this meta- analysis aimed to compare early versus late 

administration of RAI among patients with DTC. 

 

2. Subjects and Methods 

 

2.1 Eligibility Criteria 

The authors searched PubMed, Cochrane Library, and Google Scholar for references comparing early and 

late radioactive iodine administration among patients with differentiated thyroid carcinoma. The period was 

limited to the first published article up to February 28, 2021. Prospective cohorts, retrospective studies, and 

case-control studies were included if they compare late and early administration of RAI, case reports and 

series and studies without a control arm were not included. Studies on human adults were eligible, while 

studies conducted on children were excluded. The authors were faced with the problem of "early" versus 

"late" definition, as the definition was not uniform; therefore, the analysis was divided in to two categories 

depending on the definition of the cut off time [5- 7], [2], [8- 13], table 1, 2. In this meta-analysis, we 

considered early and late RAI therapy as less than three months and ≥ three months respectively. Another 

category also has a cut-off period of six months. Regarding the stage of differentiated thyroid cancer, we 

included low/intermediate risk and high-risk malignancies. 

 

2.2 Outcomes Measures 

The outcomes included in the present study are, success rate of ablation whole-body scan, response to 

therapy, and survival. No demarcation was possible between disease free survival and overall survival due 

to the limited literature. 

 

2.3 Literature Search 

The two authors independently searched the PubMed (375), Cochrane Library (40), and Google Scholar 

(100) for articles published in English without limitation to study period (to the first published article up to 

February 28, 2021). The keywords used were early, late, radioactive iodine, outcomes, disease free survival, 

response to therapy, survival rates, remnant ablation, differentiated thyroid carcinoma with the Protean 

"AN" and "OR". Among the 515 references identified through abstracts and references, 256 articles were 

eligible, of them ten full texts fulfilled the inclusion and exclusion criteria. Depending on the cut-off period 

after which RAI therapy is regarded as late we have seven articles with cut-off period= three months and 

three with a six months period. Figure 1, 2, and table 1. 

 

2.4 Heterogeneity Assessment 

We investigated the heterogeneity and found [2], [8] contributed the whole heterogeneity. The studies 

assessed response to therapy on low/intermediate risk DTC while the rest assessed survival rate. In addition, 

the later study investigated RAI timing among patients with papillary thyroid carcinoma of more than one 

cm. 

 

2.5 Statistical Analysis 

The RevMan system was used at 95% confidence interval, due to the substantial heterogeneity, the random 

effect and odd ratio was used. Changing to risk ratio did not improve the results. P-value ≤0.05 was 

considered significant. We conducted two analyses to assess both cut-off of less than three months ≥ three 

months and ≥ six months. A sub-analysis was conducted in the first category to test for each study 

contribution to the heterogeneity. 

https://www.teikyomedicaljournal.com/
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Figure 1. Early Versus Late Radioactive Iodine Therapy Outcomes 

 

3. Results 

The present meta-analysis showed no differences between late and early radioactive iodine use among 

patients with differentiated thyroid carcinoma; ten studies were pooled [2], [5- 13]. Half of the included 

studies were from Asia, two from the USA, two from Europe, and one from South Americas. The studies 

included 50736 patients and 28418 events, no differences in the outcomes between early and late RAI 

administration were found when considering ether three months or six months as a cut-off. (P-values=0.22 

and 0.61 respectively). However, a substantial heterogeneity was observes, I2, 75% and 82%, Chi-square, 

24.34, and 10.82 respectively, and P-values for heterogeneity, < 0.001 and 0.004 respectively. A sub- 

analysis showed that our results remained robot even after illuminating the studies with considerable 

heterogeneity (P-value=0.56, P-value for heterogeneity, 0.49, I2=0, Chi-square, 3.41, and mean difference, 

4.). Figures 2-4. 
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Table 1. Studies with cut-off Timing of Radioactive Iodine Administration at six months. 

Author Year Country Type of study and 

patient character 

Patients and 

outcome 

Result 

 2011 Japan Retrospective, 198 19/198 vs. 4/198, Delaying 

[5]   DTC patients with death assessed radioactive iodine 
   extrathyroidal  is associated with 
   extension  poor outcomes 

 [6] 2019 Poland Retrospective/low risk 

DTC, up to 9 months & 

9-24 months 

18/323 vs. 16/228, 

recurrence risk 

Late timing 

predicted poor 

outcome. 

 [7] 2016 Brazil Prospective/different 

TNM stages DTC 

175/ 295 vs. 164/ 

250, evidence of 

thyroid cancer 

Equal outcome, 

 

Table 2. Radioactive Iodine Timing and Low/Intermediate Differentiated Thyroid Carcinoma Outcomes 

(cut-off at three months). 

Author Year Country Type of study and 

patients character 

No of patients and 

outcomes 

result 

 [8] 2020 Korea Retrospective, /low 

risk papillary 

348/451vs. 60/75. 

whole-body scan, 

response to therapy, 

and survival 

No difference. 

 [9] 2019 Korea Retrospective, 

intermediate/high risk 
papillary 

295/360 vs. 277/360, 

survival, response to 
therapy 

No significant 

difference. 

 [10] 2018 China Retrospective, low- to 

intermediate-risk 

8/187 vs. 9/48, 

response to therapy 
Delayed therapy 

associated with 

poor response 

[11] 2016 USA Retrospective, high- 

risk, papillary 

106/9706 vs. 97/9706, 

survival 

No difference. 

[12] 2016 USA Retrospective, 

low/intermediate risk 

3631/3826Vs. 
22707/23915, survival 
assessed 

No significant 

difference. 

[13] 2014 Greece Retrospective, low- 

risk, 4.7 months, 

median three months 

44/50 vs. 52/57, 

remission assessed 

Timing has no 

effect, urgency 

not 
recommended. 

[2] 2021 Turkey Retrospective, 

low/intermediate 

DTC 

102/151 vs. 286/352, 

success rate of ablation 

Late timing 

better. 

 

https://www.teikyomedicaljournal.com/
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Figure 2. Studies with cut-off Timing of Radioactive Iodine Administration at six months. 

 

 
 

 
Figure 3. A Comparison between Early and Late Radioactive Iodine in Differentiated Thyroid Carcinoma 

(Cut-off at Three Months) 
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Figure 4. Studies after excluding two study with substantial heterogeneity contribution 

 

4. Discussion 

Thyroid carcinoma is mostly differentiated with five-year survival rate ranging from 90-95% [14], 

radioactive iodine (RAI) is recommended after total thyroidectomy. However, the dose is controversial 

[15], [16]. Meta-analyses on the use of RAI are already present, we could not find any similar studies 

regarding the time of administration. The field of RAI treatment and the management of differentiated 

thyroid carcinoma (DTC) in general have been discussed controversially due to the lack of randomized trial. 

A big concern is the emerging DTC resistance to RAI on one side and fearing of RAI unwanted effects in 

low-risk malignancies. The management of DTC is given in the light of clinicopathological and molecular 

characteristics [17]. In addition to the above controversy and the emerging less restrictive guidelines, 

another question of when to administer RAI has been raised [18]. In the current meta-analysis, no 

significant statistical difference was found between early and late RAI among patient with different risk 

shades. The results stand robot even after elimination of heterogeneity. The current results imply that 

urgency in postoperative radioactive iodine may not needed. The treating physician can schedule RAI 

according to the availability of care, number of isolation rooms, and socioeconomic character of the patients 

with no harms. The current results raised the question of the short-term benefits of RAI therapy among 

patients with differentiated thyroid carcinoma. The current study included patients with different basic 

characters and risk factors and showed no negative impact on delaying RAI up to six months after surgery; 

this benefit may give flexibility in scheduling the patients according to the referral opportunities and 

Hospital facilities including the availability of RAI. Thus, RAI timing may be scheduled according to local 

care and patients characteristics. A recent study conducted in Brazil showed that the high RAI use during 

the period from 200-2015 progressively declined (a similarly pattern was observed regarding the activity). 

The authors also observed inter-institute and regional variations that cannot be explained by the patient's 

socioeconomic characteristics nor by the referral system [19]. The current results indicated that more 

actions are needed to improve current guidelines of RAI use among patients with differentiated thyroid 

carcinoma and incorporating the timing of RAI in the mulita- disciplinary care of these patients. 

 

5. Conclusion 

A flexible approach in RAI (up to six months after surgery) for patients with DTC may not be harmful to 

the patients and allow for a better scheduling of the patients according to the local facilities and patients 

characteristics. 

 

The study limitations were the observational nature of the included studies and the pooling of patients with 

various basic characters. Randomized controlled trials will solve the issue. 
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