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Objectives: We aimed to determine the effect of adjuvant radioactive iodine dose on recurrence rate in 

high-risk papillary thyroid cancer. 

Methods: More than 1,500 patients treated for papillary thyroid cancer at high-volume centers in France 

and the United States from 2004–2014 were reviewed. Patients considered at high risk for recurrence 

per the 2015 American Thyroid Association guidelines were analyzed and grouped by initial radioactive 

iodine dose: intermediate (median 100 mCi) or high dose (median 150 mCi). Propensity score matching 

was performed to control for baseline characteristics. 

Results: In a propensity-matched cohort of 66 patient pairs, there were equivalent rates of gross extrathy- 

roidal extension (71% vs 71%, P = 1.00), positive margins (55% vs 55%, P = 1.00), lymph node metastases 

≥ 3 cm (9% vs 9%, P = 1.00), extranodal extension (32% vs 33%, P = .85), and distant metastases (2% vs 

5%, P = .31). Over a median follow-up of 4.5 years (interquartile ratio 2.0–7.5 years), the intermediate- 

dose radioactive iodine group had a significantly higher rate of recurrence than patients in the high-dose 

radioactive iodine group: 24 out of 66 (36%) vs 13 out of 66 (20%), P = .03. 

Conclusion: High-dose radioactive iodine is associated with lower recurrence rate compared with 

intermediate-dose radioactive iodine for patients with American Thyroid Association high-risk papillary 

thyroid cancer. 

© 2018 Published by Elsevier Inc. 
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ntroduction 

Radioactive iodine (RAI; 131 I) is an effective therapy for well-

ifferentiated thyroid cancers, such as papillary thyroid cancer

PTC), that demonstrate iodine uptake. 1 Given the dose-dependent

ide effects associated with administration of RAI, which range

rom xerostomia and salivary gland dysfunction to secondary ma-

ignancy, recent efforts have focused on optimal dose determina-

ion and attempts to identify patients who will benefit from ther-

py. 2,3 

In contrast to historical patterns of RAI usage in which virtu-

lly all patients with PTC received treatment, multiple retrospec-
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ive studies have suggested that a subset of low-risk patients with

ocalized disease and nonaggressive histologic characteristics have

o recurrence or survival benefit from postoperative RAI adminis-

ration. 4,5 In addition, 2 recent randomized trials for patients with

ntermediate-risk tumors without metastases had equivalent rates

f ablation between low dose (30 mCi) and intermediate dose (100

Ci) RAI 6,7 ; this dose reduction is reflected in the 2015 Ameri-

an Thyroid Association (ATA) guidelines. However, although RAI

oes have an established benefit in recurrence and overall sur-

ival for patients with gross extrathyroidal extension (ETE) and dis-

ant metastases, the potential for dose reduction in adjuvant and

reatment-dose RAI therapy has not been well elucidated in this

roup. 4,8 

We aimed to identify the benefit of high-dose RAI ( ≥150 mCi)

ersus intermediate-dose RAI (100 mCi) in these high-risk patients.

o address this question, we reviewed a sequential cohort of more

han 1,500 patients with differentiated thyroid cancer from

igh-volume medical centers in France and the United States and
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selected only patients with ATA 2015 high-risk characteristics.

Pursuant to respective national guidelines, almost all patients in

the French cohort were treated with a lower initial dose of RAI

than patients in the American cohort. Patient outcomes were

compared using propensity score matching to control for baseline

characteristics and used to evaluate the impact of RAI dose on

tumor recurrence in high-risk patients. 

Methods 

Patient selection 

All patients undergoing treatment for PTC at 2 high-volume

centers in France and an unaffiliated high-volume center in the

United States between 2004 and 2014 were retrospectively re-

viewed. Patients from all centers underwent post hoc stratification

using the 2015 ATA guidelines, and only high-risk patients were in-

cluded for analysis. Patients were considered high risk if they had

any of the following characteristics: gross ETE (defined on gross

pathologic analysis or identified by the surgeon at the time of

operation), positive pathologic margins, distant metastases, lymph

node metastases greater than 3 cm, or extranodal extension with

at least 3 lymph nodes involved. Classical papillary thyroid can-

cer, follicular variant PTC, and tall cell variant PTC were included.

There were no follicular carcinomas in this cohort. Poorly differ-

entiated and anaplastic lesions and lesions of nonthyroidal origin

were excluded, as were patients younger than age 18 years, those

who did not receive RAI, and those with incomplete records of RAI

administration. The primary endpoint was a composite metric of

locoregional and distant recurrence. 

Surgical approach 

Before radioactive iodine administration, all patients underwent

total thyroidectomy by a general surgeon trained in endocrine

surgery with at least 5 years of experience. Both hospital sys-

tems provide high-volume, specialized care in endocrine surgery.

Patients underwent preoperative workup at the discretion of the

clinical team, consisting of baseline ultrasound imaging of the thy-

roid and cervical lymph nodes, fine needle biopsy, and baseline

thyroid hormone levels. Central neck dissection (evaluation of level

VI lymph nodes) was performed either prophylactically or because

of the presence of suspicious lymph nodes on clinical examination

or imaging; lateral neck dissection (evaluation of level II–IV lymph

nodes) was performed only in the presence of suspicious lymph

nodes in the lateral compartments on preoperative workup. 

Radioactive iodine therapy and follow-up 

After thyroidectomy, patients were given adjuvant RAI therapy

at the discretion of the treating clinicians. In the United States,

patients were routinely prepared with a low-iodine diet and ei-

ther levothyroxine withdrawal or recombinant thyroid-stimulating

hormone administration. In France, patients underwent levothyrox-

ine withdrawal alone. Dosimetry was not routinely used in either

country. With the exception of 2 patients, all French patients re-

ceived an initial RAI dose of 100 mCi. RAI dosing in the Ameri-

can cohort ranged from 50 mCi to more than 400 mCi. For analy-

sis, patients were grouped into intermediate-dose RAI (median 100

mCi, interquartile range [IQR] 100–100 mCi) versus high-dose RAI

(median 150 mCi, IQR 149–158 mCi). Only the initial postoperative

dose of RAI was considered for the primary analysis. After treat-

ment, patients were followed every 6 to 12 months with ultra-

sound surveillance and serum thyroglobulin levels, with additional

imaging obtained as clinically indicated. Time to follow-up was de-

fined as the interval between the date of surgery and the date of
ast surveillance imaging or bloodwork. Recurrence was defined as

he development of structural disease on imaging and thereafter

onfirmed on histologic examination or by an elevation in sero-

ogic thyroglobulin level after a period of clearance. Local recur-

ence was defined as regrowth of malignant tissue in the thyroid

ed that was not contained within lymph nodes. 

tatistical analysis 

Statistical analysis was performed using Stata 13.1 (Stata Corpo-

ation, College Station, TX). Propensity score estimation with 1:1

earest neighbor matching was performed to control for baseline

haracteristics; patients were matched on presence of high-risk

eatures, time to follow-up, histologic subtype, and presence of mi-

roscopic ETE. Categorical variables were compared using a χ2 test.

tudent’s t test was used to compare the means of parametric vari-

bles and Wilcoxon rank sum was used to compare nonparametric

ontinuous variables. Adjusted logistic regression was used to iden-

ify risk factors for recurrence in the full cohort. This study was

pproved by the Institutional Review Boards at the respective in-

titutions, and informed consent was obtained. 

esults 

nmatched patient characteristics 

More than 1,500 patients undergoing treatment for PTC were

eviewed; 183 were classified as high risk by the ATA 2015 crite-

ia (US cohort, n = 106; French cohort, n = 77) and were included

or analysis. Patients were stratified into intermediate-dose RAI

 n = 117) and high-dose RAI ( n = 66). A total of 97% of French pa-

ients received an intermediate initial dose of RAI versus 36% of

merican patients ( P < .001). In the unmatched cohort, baseline

haracteristics were dissimilar between groups, with more patients

n the high-dose group having gross ETE (47/66, 71% vs 32/117,

7%; P < .001) and more patients in the intermediate-dose group

aving positive margins (97/117, 83% vs 36/66, 55%; P < .001) and

icroscopic ETE (76/117, 65% vs 16/66, 24%; P < .001). 

atched patient characteristics 

To control for baseline characteristics, patients were propen-

ity matched (C statistic 0.764) to create 66 matched pairs with

eduction of bias between groups ( Fig. 1 ). After matching, there

ere no differences in high-risk characteristics. There remained a

reater percentage of female patients receiving intermediate-dose

AI (62/66, 94% vs 41/66, 62%; P < .001); patients were otherwise

ell matched between treatment groups ( Table 1 ). All patients had

ndergone total thyroidectomy before receiving RAI, and 87% un-

erwent central neck dissection with a median of 13 lymph nodes

arvested (IQR 6–34, P = .14 between groups). In the intermediate-

ose group, 29 out of 66 (44%) underwent lateral neck dissec-

ion at the initial operation vs 18 out of 66 (27%) in the high-

ose group ( P = .05). There was no difference in the number of

atients with pathologic lymph node metastases in the central

ompartment (28/66, 44% in the intermediate-dose group vs 33

ut of 66 (50%) in the high-dose group, P = .38) or the number

f patients with pathologic lateral neck metastases (24/66, 38% vs

8/66, 27%, P = .26). BRAF V600E mutation status was only avail-

ble for 19 patients and was therefore not included in the matched

ohort. 

Four patients with distant metastases at the time of presenta-

ion were included for analysis. One patient with a bony metas-

asis to the clavicle underwent clavicular resection at the time of

hyroidectomy followed by 200 mCi of RAI in divided doses with
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Fig. 1. Evaluation of propensity matching. (A) Receiver operating characteristic (ROC) curve. (B) Standardized bias of high-risk covariates before and after matching. ETE , 

extrathyroidal extension; LN , lymph node. 

Table 1 

Baseline patient and tumor characteristics in unmatched and matched cohorts. 

Unmatched Matched 

Intermediate dose ( n = 117) High dose ( n = 66) P Intermediate dose ( n = 66) High dose ( n = 66) P 

Age (y) 47 ± 15 47 ± 14 .89 51 ± 16 47 ± 14 .10 

Female sex 93 (79%) 41 (62%) .01 62 (94%) 41 (62%) < .001 

Country of origin < .001 < .001 

France 75 (64%) 2 (3%) 24 (36%) 2 (3%) 

United States 42 (36%) 64 (97%) 42 (64%) 64 (97%) 

Histology .93 .92 

Classical PTC 69 (59%) 37 (56%) 40 (61%) 37 (56%) 

Follicular variant PTC 22 (19%) 13 (20%) 8 (12%) 13 (20%) 

Tall cell variant PTC 26 (22%) 16 (24%) 18 (27%) 16 (24%) 

Nodule size (cm) 2.3 ±1.9 2.4 ± 1.8 .76 2.6 ± 2.1 2.4 ± 1.8 .69 

Multifocal 63 (54%) 28 (42%) .14 18 (27%) 28 (42%) .07 

No. of lymph nodes, median (IQR) 

No. of LN positive 3 (1–9) 4 (1–10.5) .37 3 (2–8) 4 (1–10.5) .08 

No. of LN harvested 14 (7–35) 11 (5–26.5) .21 24 (9–40) 11 (5–26.5) .14 

Central neck dissection 93 (82%) 57 (86%) .41 54 (87%) 57 (86%) .90 

Positive level VI lymph nodes 36 (31%) 33 (50%) .001 28 (44%) 33 (50%) .46 

Lateral neck dissection 53 (46%) 18 (27%) .01 29 (44%) 18 (27%) .05 

Positive level II–IV lymph nodes 40 (34%) 18 (27%) .33 24 (38%) 18 (27%) .26 

Lymphovascular invasion 53 (45%) 26 (39%) .44 30 (45%) 26 (39%) .49 

Microscopic ETE 76 (65%) 16 (24%) < .001 23 (35%) 16 (24%) .18 

BRAF V600E mutation 1/4 (25%) 10/15 (67%) .13 — — —

High-risk features 

Gross ETE 32 (27%) 47 (71%) < .001 47 (71%) 47 (71%) 1.00 

Incomplete tumor resection 97 (83%) 36 (55%) < .001 36 (55%) 36 (55%) 1.00 

LN metastasis ≥ 3 cm 15 (13%) 6 (9%) .45 6 (9%) 6 (9%) 1.00 

Extranodal extension 45 (38%) 22 (33%) .49 21 (32%) 22 (33%) .85 

Distant metastases at diagnosis 5 (4%) 3 (5%) .93 1 (2%) 3 (5%) .31 

LN , lymph node. 
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o recurrence of disease. The remaining 3 patients had disease re-

urrence as follows: a patient who underwent metastasectomy for

 pulmonary metastasis and received 150 mCi of RAI after thy-

oidectomy who had disease recurrence in the lung after 5 years

nd underwent repeat metastasectomy; a patient with bony metas-

ases treated with 150 mCi RAI who had disease recurrence with

isseminated hepatic disease after 6 years; and a patient with dif-

use lung metastases who was treated with 293 mCi with suppres-

ion of disease for 2 years until the development of recurrent pul-

onary and diffuse abdominal disease. 

ecurrence and follow-up 

Over a median follow-up of 4.5 years (IQR 2.0–7.5 years, P = .79

etween groups), matched patients in the intermediate-dose RAI
roup had a significantly higher rate of recurrence than patients

n the high-dose RAI group: 24 out of 66 (36%) vs 13 out of

6 (20%), P = .03 ( Fig. 2 ). Time to recurrence was shorter in the

ntermediate-dose group than the high-dose group, median 0.8

ears (IQR 0.4–4.0 years) vs median 2.5 years (IQR 1.3–6.1 years),

 = .03. The most common site of recurrence in both groups was

he cervical lymph nodes; the rate of lymph node metastases

20/66, 30% vs 8/66, 12%; P = .01) and local recurrence (11/66,

7% vs 3/66, 5%; P = .02) were both higher in the intermediate-

ose group ( Fig. 3 ). There was no difference in incidence of re-

urrence in the form of distant metastases between groups (9/66,

4% vs 5/66, 8%; P = .26). On multivariate analysis, the only inde-

endent predictor of recurrence was extranodal extension (odds

atio [OR] 3.5, 95% confidence interval [CI] 1.4–8.4; P = .006)

 Table 2 ). 
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Fig. 2. Kaplan-Meier distributions of disease-free survival in high-dose, intermediate-dose (unmatched), and intermediate-dose (matched) groups. HR , hazard ratio; RAI , 

radioactive iodine. 

Fig. 3. Location of recurrence in matched cohort. ∗P < .05. 

Table 2 

Multivariate analysis of baseline tumor and patient characteristics as risk factors for recurrence. 

Univariate Multivariate 

OR (95% CI) P OR (95% CI) P 

Age > 45 0.9 (0.4–1.8) .73 1.0 (0.5–2.4) .91 

Male sex 1.7 (0.8–3.5) .17 1.2 (0.5–2.9) .75 

Country of origin 

United States 1 — 1 —

France 2.4 (1.2–4.7) .02 1.7 (0.6–4.5) .29 

Histology 

Classical PTC 1 — 1 —

Follicular variant PTC 1.4 (0.6–3.2) .48 1.3 (0.5–3.7) .62 

Tall cell variant PTC 0.9 (0.4–2.2) .87 1.3 (0.5–3.5) .61 

High-risk features 

Gross ETE 0.9 (0.5–1.9) .84 1.4 (0.6–3.6) .45 

Incomplete tumor resection 1.1 (0.5–2.4) .77 1.2 (0.5–3.1) .73 

LN metastasis ≥ 3 cm 2.8 (1.1–7.3) .03 1.2 (0.4–3.8) .78 

Extranodal extension 4.2 (2.1–8.7) < .01 3.4 (1.4–8.4) .01 

Distant metastases at diagnosis 3.5 (0.8–14.6) .09 4.4 (0.5–35.7) .17 

LN, lymph nodes. 
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There was one death in a patient 7.5 years after resection. This

patient presented with distant metastases and received an initial

dose of 150 mCi followed by an additional 600 mCi in divided

doses for extensive disease that progressed to undifferentiated his-

tologic stage. 
dditional treatment and treatment of recurrence 

Eight patients in the unmatched intermediate group and 2 pa-

ients in the matched intermediate-dose group received additional

oses of RAI totaling between 100 to 200 mCi each because of per-
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istence of disease. Of patients who did have recurrence, those in

he intermediate-dose group were more likely to be treated with

dditional doses of RAI with or without re-resection (17/24, 71%

s 3/13, 23%; P = .005). After all treatments, the median cumula-

ive dose of RAI treatment was higher in the high-dose group (150

Ci, IQR 149–200 mCi) versus the intermediate-dose group (100

Ci, IQR 100–102 mCi), P < .001. 

Final disease status was known for 31/37 (84%) patients after

ndergoing treatment for recurrence. At time of last follow-up,

5/31 (48%) had successful treatment of recurrence with no evi-

ence of disease, 11/31 (35%) had stable disease, and 5/31 (16%)

ad progressive disease. 

dverse events 

Adverse events from RAI occurred in 5 out of 63 patients (8%) in

he high dose group and 0 out of 40 patients in the intermediate-

ose group for whom data were available ( P = .07). Parotiditis oc-

urred in 2 patients, one of whom required surgical drainage of

 secondary infection (250 mCi and 156 mCi, respectively). Two

atients developed lacrimal gland stenosis requiring stenting (150

Ci, 446 mCi), and 1 patient had massive swelling of the sali-

ary glands and temporary ageusia (150 mCi). An additional pa-

ient who received 293 mCi of RAI underwent planned hemodialy-

is after therapy because of preexisting chronic renal insufficiency.

o patients were known to develop RAI-associated malignancy. 

iscussion 

In this study we evaluated the risk of disease recurrence in

 propensity-matched cohort of patients with ATA 2015 high-

isk differentiated thyroid cancer from 2 high-volume institutions

ith differing treatment algorithms. We found that for patients

ith gross extrathyroidal extension, positive margins, lymph node

etastasis greater than 3 cm, extranodal extension, or distant

etastases, a higher initial dose of radioactive iodine was associ-

ted with decreased locoregional recurrence. 

Radioactive iodine administration for patients with high-risk

ifferentiated thyroid cancer varies by institution, and there is

o international consensus in expert guidelines. The ATA 2015

uidelines state that doses “up to 150 mCi are generally recom-

ended” and that it is “uncertain whether… [doses] > 150 mCi in

his setting will reduce structural disease recurrence for T3 and

1 disease.”1 Meanwhile, consensus guidelines of the French So-

ieties of Nuclear Medicine, Endocrinology, Pathology, Biology, En-

ocrine Surgery, and Head and Neck Surgery in 2017 recommend

dministration of high-activity (ie, at least 100 mCi) RAI for high-

isk patients; both sets of guidelines suggest repeated administra-

ion for patients without complete tumor response. 9 These rec-

mmendations are reflective of a body of a literature that indi-

ates a benefit of radioactive iodine in patients with advanced

r metastatic PTC but has not yet defined the optimal dose for

reatment. 5,8 , 10 

Few studies have specifically addressed RAI dosing for high-

isk patients. A European database study that included 434 pa-

ients with T3–T4 tumors without distant metastases found that

igher initial dose of RAI ( > 81 mCi) resulted in higher complete

esponse to therapy, lower cumulative dose of RAI, and lower re-

urrence and improved overall survival rates compared with RAI

 54 mCi. 11 Doses higher than 81 mCi were not specifically con-

idered in this study, and no survival benefit to the higher dose

as found when patients with distant metastases were consid-

red. An additional single-institution retrospective review of 181

atients with N1b disease also found that doses of RAI as high

s 150 to 260 mCi were associated with an improved initial re-

ponse to therapy in patients older than 45 years. 12 In a nuclear
edicine study in which dosimetry was used to ensure protection

f vulnerable tissue such as bone marrow, doses as high as 1,0 0 0

Ci were required for successful ablation of metastases. 13 These

ndings, as well as those in the present study, suggest that thera-

eutic iodine administration for residual or metastatic disease may

equire higher dose RAI. 

Even with optimal surgical and ablative therapy, the risk of re-

urrence is high in differentiated thyroid cancer with certain risk

actors—up to 68% in some series and as high as 36% in the present

nalysis. 14 In our cohort, extranodal extension was the only inde-

endent risk factor for recurrence. Other risk factors for recurrence

nclude genetic mutations in BRAF V600E and TERT C228T; how-

ver, testing for these mutations is not yet routine in most centers,

nd this information was not available for the majority of the pa-

ients included here. 15,16 Finally, initial response to treatment as a

arker of response to radioactive iodine therapy has been found

o be a strong predictor of eventual disease recurrence. 14 

In the present study, patients in the intermediate-dose group

ere more likely to be treated with additional iodine therapy at

he time of recurrence, whereas patients receiving initial high-dose

herapy were more likely to undergo repeat resection alone; this

ifference is due to institutional practice patterns between the 2

ountries included in this study. Importantly, at time of last follow-

p, there was no difference in the number of patients with unde-

ectable disease, stable disease, or progressive disease after treated

ecurrence. Although this study was not powered to elucidate op-

imal treatment algorithms for recurrence, these findings suggest

hat multiple treatment algorithms for recurrence may be success-

ul. 

Adverse events can be limiting in the administration of high-

ose RAI. In our population we had an 8% rate of complications

rom RAI in the high-dose group. Although patients with com-

lications from RAI did require procedural intervention (such as

acrimal stenting), all patients had eventual resolution of their

ymptoms and no patients were known to develop RAI-related

econdary malignancy. Regardless, the risk for developing hema-

ologic and solid organ malignancies after 131 I treatment is well

nown, 17,18 and these risks must be balanced with the benefit of

igh-dose RAI. 

As a retrospective study with inherent selection bias and po-

ential for missing information, the largest limitation of this study

s the potential for unmeasured confounders between these inter-

ational populations. Although every attempt was made to present

omplete data with adjustment for confounders with the statisti-

al design of propensity score matching, there is a potential for

nmeasured differences in treatment technique or genetic differ-

nces between the populations that may influence the difference

n recurrence rate found here. Unfortunately, primarily because of

he timing of the study period, data were not available on muta-

ional status for most tumors. In addition, the fact that RAI dosing

as not controlled and was at the discretion of individual physi-

ians means that intragroup variability in dose limits the ability

o determine the specific dose that is best to treat high-risk dis-

ase. Finally, despite the use of propensity matching to control for

aseline characteristics, the high-dose group contained a higher

roportion of male patients, which is a known risk factor for re-

urrence 19 ; however, this bias is in the opposite direction of our

ndings. Similarly, although there was no difference in the num-

er of lymph node metastases to the lateral neck between groups,

here were more patients in the intermediate-dose group who un-

erwent lateral neck dissection, which must also be considered as

 potential source of bias. 

In conclusion, we found that RAI dose > 150 mCi was associ-

ted with a decreased recurrence rate in a propensity-matched co-

ort of patients with differentiated thyroid cancer with high-risk

eatures. A prospective, randomized study is indicated. 
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The numbers are small. I did do a subanalysis to evaluate that

nd there was no difference. Of the patients that recurred that

ere treated in these 2 different manners, there was no difference

n final follow-up of disease status. But the numbers are small, so

t’s a little hard to talk about that. 

In terms of increasing RAI dose, it’s known that there is a rela-

ionship between RAI therapy and the development of side effects.

o I think that’s where a prospective study would really be valu-

ble, to identify what that optimal dose is. We all recognize that

f you treat with 500 or 1,0 0 0 mCi, you are going to cause harm

o the patient. So we want to make sure that we are treating with

n appropriate dose that’s eliminating the risk of recurrence but is

lso safe. 

Dr Ashok R. Shaha (New York, NY): Is there an optimal dose in

elation to sialadenitis? 

Dr Katherine D. Gray : I think that there is the potential for

alivary glandular side effects with even very low doses. I don’t

hink that’s something that we can predict. 

Dr Scott Wilhelm (Cleveland, OH): Obviously your major area

f recurrence was in cervical lymph node beds. Was the recurrence

ack in the bed where they had previous extranodal extension?

as it in the same bed? Was it on the opposite side? And for

our patients that were high-risk for other reasons—people who

ad extra thyroidal extension of the primary tumor itself but then

ent on to develop nodal disease—were there differences in those

roups? 

Dr Katherine D. Gray : It’s a great question and it would be

aluable to have that information. At this point, the numbers got

o small that we didn’t do any sort of analysis like that, but that

ould be interesting to look at. 
Dr Fiemu Nwariaku (Dallas, TX): My question is similar to Dr

haha’s. Was there a difference in the pattern of treatment? So,

or instance, if people got 30 millicuries four times over the pe-

iod versus 150 one time, was there a difference in their recurrence

ate? 

And then the 5-year endpoint is a little short. I’m sure many

f these patients are still alive. Is there a way you can go back

nd look at the total amount of RAI that they received, particularly

hen you start thinking about secondary cancers in the long term?

Dr Katherine D. Gray : We did look at cumulative dosing. The

edian cumulative dose in the high-dose group was significantly

igher than those patients who got retreated, even accounting for

hose French patients who got additional doses of RAI for recur-

ence. The numbers were something like 200 mCi in the US group

nd about 130 mCi in the French group. So there’s still a discrep-

ncy in patients that were treated with high-dose RAI initially. In

erms of initial dosing, we analyzed this in an intention-to-treat

anner. In terms of selecting patients per group, we used only the

ery first RAI dose that they received. 

No one got 30 mCi four times. Everybody in the French group

in the intermediate-dose group) got an initial dose of 100 mCi.

here were a couple of patients that had biochemical persistence

nd had an additional dose of 100 mCi in the French cohort, but

e considered the initial dose for this analysis. 

Dr Roger Tabah (Montreal, Canada): Was there any attempt to

tratify RAI dosage on the basis of stimulated thyroglobulin? 

Dr Katherine D. Gray : No, we did not look at that. 
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