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Thyroidectomy without radioiodine in patients with
low-risk thyroid cancer: 5 years of follow-up of the
prospective randomised ESTIMABL2 trial
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Summary

Background ESTIMABL2, a multicentre randomised phase 3 trial in patients with low-risk differentiated thyroid
cancer (ie, pTlam or pT1b, NO [no evidence of regional nodal involvement] or Nx [involvement of regional lymph
nodes that cannot be assessed in the absence of neck dissection]), showed the non-inferiority of a follow-up strategy
without radioactive iodine (131I) administration compared with a postoperative 1311 administration at 3 years
post-randomisation. Here, we report a pre-specified analysis after 5 years of follow-up.

Methods Patients treated with total thyroidectomy with or without prophylactic neck lymph node dissection, without
postoperative suspicious findings on neck ultrasonography, were randomly assigned to the no-radioiodine group or to
the radioiodine group (1-1 GBq-30 mCi after recombinant human thyrotropin-stimulating hormone). Follow-up
consisted of annual thyroglobulin and thyroglobulin antibody determinations during levothyroxine treatment and
neck ultrasonography in odd-numbered years. An event was defined as abnormal foci of 1311 uptake on the
post-treatment whole-body-scan requiring subsequent treatment, abnormal neck ultrasonography, elevated
thyroglobulin levels, increasing titres or appearance of thyroglobulin antibody (using the same laboratory assay), or
a combination of these definitions. Non-inferiority of the proportion of patients without an event in one group
compared with the other at 5 years after randomisation was shown if this proportion and its CI did not differ by more
than -5%. This study was registered on ClinicalTrials.gov (NCT01837745) and is completed.

Findings Of the 776 patients (n=642 [82-7%] female and n=134 [17-3%] male, median age 52-9 years [IQR 42-6-63-1])
enrolled, 698 were evaluable at 5 years. The proportions of patients without events were 93-2% in the no-radioiodine
group and 94-8% in the radioiodine group, for a difference of -1-6% (90% CI —4-5 to 1-4). Events consisted of
structural or functional abnormalities (n=11) and biological abnormalities (n=31).

Interpretation The non-inferiority of a follow-up strategy compared with postoperative 1311 administration in low risk
differentiated thyroid cancer was confirmed at 5 years. There is no loss of opportunity in following these patients
without postoperative ablation.

Funding Programme de Recherche Hospitalier Clinique.

Copyright © 2024 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0
license.

Introduction

Radioactive iodine (131I) has been used in the treatment
of thyroid cancer for decades. The first successful
treatment of a patient with metastatic thyroid cancer with
131] was reported in 1946." 131] is administered after total
thyroidectomy to destroy normal thyroid remnants
(ablation) and to treat suspected (adjuvant) or proven
persistent disease with the goal of improving
recurrence-free and overall survival. In the 1990s, a large
retrospective study including more than 900 patients
with a long median follow-up of 15.7 years found
an improvement in survival and recurrence-free survival
in patients with thyroid cancer larger than 15 mm or

metastatic lymph nodes in the absence of known distant
metastases when radioactive iodine was given.” At that
time, 1311 was widely administered to most, if not all,
patients with follicular cell-derived thyroid cancer.
Currently, however, most patients have a low-risk
follicular-cell derived thyroid cancer with stage I disease
with a risk of thyroid cancer-related death of less than 2%
and a risk of recurrence of less than 5%. Among these
patients with low-risk thyroid cancer, there is a broad
consensus to avoid 1311 administration in the case of
intrathyroidal unifocal microcarcinoma (<10 mm in
diameter), but in the other low-risk thyroid cancer, the
modalities and use of radioiodine remain controversial.**

www.thelancet.com/diabetes-endocrinology Vol 13 January 2025


https://doi.org/10.1016/S2213-8587(24)00276-6
https://doi.org/10.1016/S2213-8587(24)00276-6
http://crossmark.crossref.org/dialog/?doi=10.1016/S2213-8587(24)00276-6&domain=pdf

Articles

Research in context

Evidence before this study

OnJune 1, 2024, we searched PubMed using the following
terms: "low-risk", "thyroid cancer", "prospective", "randomized
trial", "radioiodine", without language or date restrictions. In
patients with low-risk follicular cell-derived thyroid cancer, a
randomised trial showed that a follow-up without
postoperative radioactive iodine (*3!) administration was not
inferior to a low-activity (1-1 GBq [30 mCi]) of **I, administered
to euthyroid patients after injections of recombinant human
thyroid-stimulating hormone in terms of functional, structural,
or biological events during a 3 year-follow-up. Longer-term
follow-up was needed to ensure detection of late recurrences.

Added value of this study
After a 5-year follow-up, among 698 patients evaluable at
5 years, the proportions of patients without events were 93-2%

A meta-analysis concluded that the benefit of 1311 in
patients with stage I (which includes patients at low risk
of recurrence but also some at intermediate or even at
high risk of recurrence) was inconsistent.” Moreover,
another review of retrospective studies in patients with
thyroid cancer with a low risk of recurrence did not show
a benefit of 1311.*

Two large, randomised trials have shown that
postoperative administration of a low activity (1-1 GBq)
131]  after administration of recombinant human
thyrotropin-stimulating hormone is non-inferior to
a high activity (3-7 GBq) 1311 after thyroid hormone
treatment withdrawal in terms of ablation success rate
and S5-year recurrence rate in patients with follicular
cell-derived thyroid cancer with low to intermediate risk
of recurrence.”” These two trials allowed a de-escalation
in the 131] activity administered in these patients with
low-risk differentiated thyroid cancer. Although retro-
spective studies have shown no benefit of radioactive
administration in low risk differentiated thyroid cancer,
postoperative 1311 is still prescribed or recommended in
differentiated thyroid cancer for tumours greater than
10 mm by some experts.”*

We recently published an open-label, investigator-
initiated, phase 3 randomised trial (ESTIMABL2)
showing that in patients with thyroid cancer with a low
risk of recurrence undergoing thyroidectomy, a follow-up
strategy without postoperative radioiodine admin-
istration was not inferior to an ablation strategy with
1-1 GBq (30 mCi) radioiodine with respect to the occur-
rence of functional, structural, and biological events after
the first 3 years from randomisation.” In fact, the rate of
patients without an event was 95-6% in the no radioio-
dine group and 95-9% in the radioiodine group
(a difference of —-0-3%; 90% CI -2-7 to 2-2). Most
recurrences of thyroid cancer occur within the first
5 years, so a follow-up of 3 years might be too short given
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in the no radioiodine group and 94-8% in the radioiodine
group, for a difference of -1:6% (90% Cl -4-5 to 1-4). Events
consisted of structural or functional abnormalities (n=11: five in
the radioiodine group and six in the no radioiodine group) and
biological abnormalities (n=31; 13 in the radioiodine group and
18 in the no radioiodine group). After randomisation and initial
treatment (radioiodine or not), 11 patients in each group
underwent a subsequent treatment (surgery with ). We also
found that a postoperative serum thyroglobulin level of
>1ng/mL measured under thyroid hormone treatment, an age
between 55 and 60 years, a follicular histology, and a larger
tumour size were prognostic for an event.

Implications of all the available evidence
Our study confirms that in patients with low-risk thyroid cancer
there is no need for systematic postoperative ablation.

the indolent nature of most low-risk and intermediate-
risk thyroid cancer.™® Therefore, the benefit of
post-operative 1311 still remains controversial for some
clinicians, especially in the field of nuclear medicine.”

Here, we aim to present the pre-specified secondary
endpoint of the ESTIMABL2 trial, which was to assess
non-inferiority in the percentage of patients free of
events after 5 years following randomisation.

Methods

Study design and participants

Details of the study design and protocol have been
published previously”® (appendix p 2). The study was
an open-label, randomised phase 3 trial conducted across
35 centres of the French Endocan-TuThyRef network.
From May 2013, to March 2017, patients treated with
total thyroidectomy with or without prophylactic neck
lymph node dissection, without postoperative suspi-
cious findings on neck ultrasonography were randomly
assigned to receive postoperative radioiodine (radioiodine
group) or no postoperative radioiodine (non-radioiodine
group). The primary objective was to assess the non-infe-
riority of the non-radioiodine group compared with the
radioiodine group in terms of the percentage of patients
without a functional, structural, or biological event after
the 3 years following randomisation. The randomisation
process was done centrally at the biostatistics service of
Gustave Roussy using the TenAlea website (created by
the Netherlands Cancer Institute, Amsterdam) by investi-
gators or duly authorised people with a random block
method (block size of four patients). Randomisation was
stratified by study centre and lymph node status (ie,
NO [no evidence of regional nodal involvement] or
Nx [involvement of regional lymph nodes that cannot be
assessed in the absence of neck dissection]). A secondary
objective was to compare the percentage of patients
without an event after 5 years following randomisation.
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The main inclusion criteria were: treatment with
total thyroidectomy with or without prophylactic neck
lymph node dissection and no postoperative suspicious
findings on neck ultrasonography, aged 18 years or older,
differentiated thyroid cancer (ie, papillary, follicular, or
oncocytic) with multifocal pTla tumours (diameter of
each lesion <1 cm and sum of the longest diameters
of the lesions <2 cm) or pT1b tumours (>1 cm and <2 cm),
an NO or Nx lymph node status, and the absence of
extra-thyroidal extension. Patients with aggressive histo-
logical subtypes (tall cell, clear cell, columnar cell, and
diffuse sclerosing variants of papillary thyroid cancer that
are poorly differentiated) based on local diagnosis were
excluded. A full list of inclusion and exclusion criteria are
available in the appendix (p 4). The study was conducted
in accordance with the protocol approved by the ethics
committee and national authorities and in accordance
with the Declaration of Helsinki. All patients provided
written informed consent.

Procedures and outcomes

Patients randomly assigned to the radioiodine group
received 1-1 GBq (30 mCi) 131[ under thyroid hormone
treatment, 24 h after the second intramuscular injection of
recombinant human thyrotropin (Thyrogen, Sanofi, Paris,
France) given at a dose of 0-9 mg on 2 consecutive days.
Whole-body scanning and single-photon emission CT of
the neck were performed 2 to 5 days after radioiodine
administration. Follow-up of patients in the radioiodine
group consisted of measurement of thyroglobulin under
recombinant human thyrotropin-stimulating hormone
stimulation with measurement of thyroglobulin antibod-
ies and neck ultrasonography at 10 months after
randomisation (appendix p 2). Thereafter, follow-up
consisted of measurement of thyroglobulin under thyroid
hormone treatment and of thyroglobulin antibody every
year, and a neck ultrasonography every other year.
Follow-up for patients in the no radioiodine group
consisted of measurements of thyroglobulin while on
thyroid hormone treatment and of thyroglobulin antibod-
ies every year, and a neck ultrasonography every other year.
Diagnostic radioiodine scanning was not performed
during follow-up, because it is not considered a standard
of care for thyroid cancer surveillance in France and most
European countries.

An event was a composite criterion of functional,
structural, or biological events. A functional event was
defined by the presence of foci of 131I uptake outside the
thyroid bed on the post-therapeutic whole-body scan with
subsequent treatment including the administration of
another therapeutic activity of 1311 or surgery. A structural
event was defined as the presence of a suspicious lymph
node on neck ultrasonography with abnormal cytology
findings, a thyroglobulin level of more than 10 ng/mL in
the aspirate fluid, an abnormal mass in the thyroid bed
with abnormal cytology findings, or a combination of
these factors. A biological event was defined as an

elevated thyroglobulin level, or the occurrence of
an elevated thyroglobulin antibody titre above the
upper limit of the normal range or an increase in
the thyroglobulin antibody titre by more than 50%
in two determinations performed 6 months apart, using
the same laboratory assay. The threshold for an elevated
serum thyroglobulin for patients in the radioiodine
group was a thyroglobulin level greater than 1 ng/mL and
less than 5 ng/mL on thyroid hormone treatment
in two measurements performed 6 months apart or
a thyroglobulin level greater than 5 ng/mL. The threshold
for an elevated serum thyroglobulin for patients in the no
radioiodine group was a thyroglobulin level greater than
2 ng/mL and less than 5 ng/mL on thyroid hormone
treatment on two measurements performed 6 months
apart or a thyroglobulin level greater than 5 ng/mL. For
the present analysis, for patients with two consecutive
events, only the first one was considered.

For the assessment of the appearance of elevated
thyroglobulin and for the appearance and increase of
serum thyroglobulin and thyroglobulin antibody levels,
determinations had to be performed using the same
laboratory assay. In contrast to the 3-year evaluation,
only local serum thyroglobulin and thyroglobulin
antibody determinations were performed at the 5-year
follow-up.

A central review was performed for functional events,
but only for patients in the radioiodine group. Otherwise,
for the two treatment groups, assessment of structural
events required confirmation by cytology or elevated
thyroglobulin levels in the liquid fluid, and biological
events used predefined abnormal thresholds, with inves-
tigators not necessarily masked to treatment group.

Statistical analyses

Descriptive quantitative data were expressed as means
(SD) or median (IQR), depending on the distribution,
whereas qualitative data were expressed as absolute
number, percentage, and 95% Cls (calculated using the
Wilson score method).

For the main outcome, we calculated the difference in
the observed percentages of patients without an event
and those with an event and its 90% two-sided exact CI
(the lower limit of the latter being equal to the lower
limit of upper one-sided 95% CI). The results are
presented without and with adjustment on stratifica-
tion variables. For the calculation of the 90% CI of the
difference of two proportions, the exact method based
on a score statistic was used.” Non-inferiority is
declared if the lower limit for the two-sided 90% CI for
the proportion of patients without an event in the no
radioiodine group minus that in the radioiodine group
is more than —5%. Because the rate of adverse events
related to radioiodine ablation is very low, we chose
a low non-inferiority margin of -5% with the goal
of encouraging a change in clinical practice if non-
inferiority was shown.
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The primary analysis was performed on all evaluable
patients in the per-protocol population, ie, patients whose
treatment and follow-up were consistent with the study
protocol. A sensitivity analysis was performed in the
intention-to-treat population (ie, 776 randomly assigned
patients) reporting the results in event-free survival at
5 years using a time-to-event analysis and its two-sided
90% CI. Prognostic factors associated with the risk of
event were searched using a Poisson approach with
a generalised estimating equation estimation to assess
the relative risk (RR) and its 95% CI.

A post-hoc analysis was performed to compare between
the two groups the percentage of excellent responses
according to the American Thyroid Association risk
classification, published in 2016 after the start of
ESTIMABL2 trial.* SAS software (version 9.4) was used
for statistical analyses. The study was registered at
ClinicalTrials.gov (NCT01837745).

Radioiodine group No radioiodine
(n=389) group (n=387)
Age, years 522 (423-62.7) 52.9 (42:7-63-9)
Sex
Female 319 (82-0%) 323(83:5%)
Male 70 (18-0%) 64 (16:5%)
Days from thyroidectomy to 92:1(23-2) 912 (23:6)
randomisation
Histology
Papillary 372 (95-6%) 372 (96-1%)
Follicular 13 (3:3%) 11 (2-8%)
Oncocytic 4 (1-0%) 4 (1-0%)
Largest tumour size, mm 13 (11-15) 14 (11-17)
pTNM stage
pTlamNO 26 (6:7%) 23(5:9%)
pTlamNx 56 (14-4%) 42 (10-9%)
pT1bNO 143 (36-8%) 148 (38-2%)
pT1bNx 164 (42:2%) 174 (45-0%)
Multifocality 178 (45-8%) 156 (40-3%)
Neck dissection performed 171 (44-0%) 171 (44-2%)
Type of neck dissection performed
Central only 9 (17-7%) 7 (19-9%)
Central and lateral 74 (19-0%) 65 (16-8%)
Lateral only 6 (6:7%) 7 (7-0%)
Unknown 2 (0-5%) 2 (0-5%)
Thyroglobulin levels at N=304 N=293
randomisation in the
597 patients without
thyroglobulin antibodies
Median (IQR) 0-26 (010-0-59)  0-20 (0-10-0-40)
<0-2 ng/mL 94 (30-9%) 104 (35:5%)
0-2-1.0 ng/mL 161 (53-0%) 155 (52-9%)
>1.0 ng/mL 32 (10:5%) 18 (6:1%)
Missing value 17 (5-6%) 16 (5:5%)
Data are n (%), mean (SD), or median (IQR).
Table 1: Characteristics of the patients at randomisation
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Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report.

Results
From May 2013, to March 2017, 776 patients (642 [82-7%)]
were female and 134 (17-3%) were male, with a median
age of 52-9 years [IQR 42-6-63-1]) were randomly
assigned (table 1, figure 1). The tumour histology was
predominantly papillary (n=744, 95-9%) and the pTNM
stage was mainly pT1b NO and Nx (n=629, 81-1%). One
patient randomly assigned to the no radioiodine group
did not meet the inclusion criteria due to the presence of
suspicious lymph nodes. 730 patients (94-1%) were
evaluable at 3-year post-randomisation and 698 (89-9%)
were evaluable at 5-year post-randomisation (figure 1).
The number of patients without an event after 5 years
was 330 (93-2%) of 354 (95% CI 90-1 to 95-4) in the no
radioiodine group and 326 (94-8%) of 344 (91-9 to 96-7)
in the radioiodine group, for a unadjusted difference of
-1-6% (90% CI —4-5 to 1-4), indicating that the no post-
operative radioiodine strategy remains non-inferior to
routine radioiodine administration (table 2, figure 2;

| 776 patients randomly assigned |
389 patients randomly assigned to the 387 patients randomly assigned to the
radioiodine group no radioiodine group
Tinclusion error (presence of
suspicious lymph node)
26 not evaluable 3 years after 19 not evaluable 3 years after
randomisation randomisation
11 lost to follow-up 11 lost to follow-up
> > )
3 deaths not related to 2 deaths not related to thyroid
thyroid cancer* cancer*
12 withdrew consent 6 withdrew consent
A A
363 analysed in the per-protocol 367 analysed in the per-protocol
population at 3 years population at 3 years
19 not evaluable between 3 and 13 not evaluable between 3 and
5 years after randomisation 5 years after randomisation
6 lost to follow-up 7 lost to follow-up
2 deaths not related to 1 death not related to thyroid
thyroid cancer* cancer*
1intercurrent disease 1intercurrent disease
10 patient visits not 4 patient visits not performed at
performed at 5 years 5 years
A 4 A 4
344 analysed in the per-protocol 354 analysed in the per-protocol
population at 5 years population at 5 years

Figure 1: Trial profile

*Causes of death in the iodine group: pulmonary embolism (n=1), sarcomatoid lung cancer (n=1), aneurysm
rupture (n=1), pancreatic cancer (n=1), and heart failure (n=1). Causes of death in the no iodine group: heart failure
(n=1), peritoneal cancer (n=1), and lymphoma-related adverse event (n=1).
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Radioiodine No radioiodine
group (n=344)  group (n=354)
Number of patients without an event during the 5 years, n (%); 326 (94-8%); 330 (93-2%);
95% CI* 91.9t0 96-7 90-1to 95-4
Difference in the percentage of patients without an event at NA -1-6% (-4-5to 1-4);t
5years (90% Cl), in the no-radioiodine group compared with -13% (-3-9to 0-01)%
the radioiodine group
Number of patients with at least one event during the 5 years, 18 (5-2%); 24 (6-8%); 4-6t0 9-9
n (%); 95% Cl 33to81
Type of events
Foci of radioactive iodine uptake outside the thyroid bed 3 NA

needing further treatment

Abnormal neck ultrasonography with abnormal cytology or elevated thyroglobulin in the liquid fluid
Abnormal lymph node 2§ 49
Abnormal thyroid mass 0 2||

Biological events

Thyroglobulin after recombinant human thyrotropin- 3 NA
stimulating hormone >5 ng/mL (radioiodine group)

Thyroglobulin after recombinant human thyrotropin- 6 NA
stimulating hormone >1 ng/mL and <5 ng/mL on
two consecutive measurements (radioiodine group)

Thyroglobulin level on thyroid hormone treatment 0 4
>5 ng/mL (both groups)
Thyroglobulin level on thyroid hormone treatment 0 NA

>1ng/mLand < 5 ng/mL on two consecutive
measurements (radioiodine group)

Thyroglobulin level on thyroid hormone treatment NA 6
>2 ng/mL and <5 ng/mL on two consecutive measurements
(no radioiodine group)

Appearance of thyroglobulin antibodies 3 6

Increase of thyroglobulin antibody titre over time 1 2

NA=not applicable. *Cl of the proportion is estimated using the Wilson score method. tCl of the difference of the

two proportions is estimated using an exact method based on a score statistic. fAdjusted estimate of the difference of
two proportions is estimated using a generalised linear model using a binomial distribution and identity link. The
adjustment variables are N status (NO or Nx) and study centre (grouped into three categories regarding the number of
patients recruited in the trial: small centre [<20 patients included], intermediate centre (20 to 30 patients included), or
large centre (>30 patients included). The 90% Cl is obtained via the sandwich variance estimator. §Thyroglobulin or
thyroid hormone treatment level of 0-2 ng/mL and <0-1 ng/mL when recurrence was diagnosed. §Thyroglobulin or
thyroid hormone treatment level of 0-1 ng/mL, 0-7 ng/mL, 2-5 ng/mL and 3-0 ng/mL when recurrence was diagnosed.
|IThyroglobulin or thyroid hormone treatment level of 0-1 ng/mL and 0-2 ng/mL when recurrence was diagnosed.

Table 2: Number and type of events occurring during the 5 years following randomisation

Non-inferiority
margin (-5%)

With radioactive iodine : : ——
Without radioactive iodine —e—
Difference between groups '_.—‘—‘ o
T i i T ! ! T T T T 1
-10 -5 0 5 80 85 90 95 100

Patients without events (%)

Figure 2: Proportion of patients without events during the 5 years after randomisation

Circles represent the percentage of patients without an event during the 5 years after randomisation for each
group, with error-bars representing their 95% Cls, estimated using the Wilson score method. The last line on the
left represents the unadjusted difference of percentages of patients without an event between groups, and its
90% two-sided exact Cl, and the non-inferiority margin (AL=-5%) defined in the protocol.

appendix p 3). Similar results were obtained both
after adjustment and in the intention-to-treat population
in terms of 5-years event-free survival (table 2, appendix
p 5). Of note, characteristics of the patients not included
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in the per-protocol analysis did not differ to those
included in the per-protocol population (appendix p 6).
Events occurred in 24 (6-8%) of 354 patients (95% CI
4-6t09-9) in the no radioiodine group and in 18 (5-2%)
of 344 patients (3-3 to 8-1) in the iodine group (table 2).

Compared with the analysis at 3 years, there were
eight patients with new events in the no radioiodine
group and three patients with new events in the radio-
iodine group (figure 3). Events consisted of structural
or functional abnormalities in 11 patients and biological
abnormalities in the remaining 31 patients (table 2,
figure 3). Structural or functional events included
abnormal 131 uptake leading to further treatment in
three patients (in the radioiodine group), lymph node
metastasis in six patients (two in the radioiodine group
and four in the no radioiodine group), and thyroid bed
mass recurrence in two patients (in the no radioiodine
group). Treatment of patients with abnormal iodine
uptake consisted of 131 administration in three patients.
Treatment of patients with lymph node metastases
consisted of surgery in two patients, 1311 administration
in two patients, and both surgery and 1311 administra-
tion in the two patients. Treatment of patients with
thyroid bed recurrence consisted of surgery and
131] administration in one patient and follow-up only in
one patient.

Thyroglobulin levels under levothyroxine treatment
measured at the time of diagnosis of structural recur-
rence ranged from 0-1to 3-0 ng/mL in patients in the no
radioiodine group and were between <0-1and 0-2 ng/mL
in patients in the radioiodine group. No patients had
elevated thyroglobulin antibody (table 2).

Among biological events, elevated thyroglobulin levels
(between 1 and 5 ng/mlL, between 2 and 5 ng/mlL, or
>5 ng/mL) were the most frequent events (n=19),
followed by the appearance of thyroglobulin antibodies
(n=9), and finally increases in thyroglobulin antibody
titres (n=3; table 2). Compared with the analysis at the
3-year follow-up, there were three new structural events
at the 5 year-follow up (recurrence in the thyroid bed in
two patients and in a metastatic lymph node in
one patient, all in the no radioiodine group). Overall, the
number of subsequent treatments (surgery, 1311 adminis-
tration, or both) was 11 in the no radioiodine group and
11 in the radioiodine group, while the remaining patients
with an event were followed up (seven patients in the no
radioiodine group and 13 patients in the radioiodine
group).

Of the 19 patients with elevated thyroglobulin levels,
ten underwent further treatment, mostly in the patients
with the highest thyroglobulin levels. Among the
nine patients who did not receive any treatment,
two of five patients in the no radioiodine group had
a spontaneous decrease in thyroglobulin levels and
normalisation of thyroglobulin levels (<2 ng/mL),
and the four patients in the radioiodine group had
a spontaneous decrease in thyroglobulin levels and
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normalisation of thyroglobulin levels (<1 ng/mL;
appendix p 7). There was a total of eight deaths, none of
which were related to thyroid cancer.

On multivariable univariate analysis in patients
without thyroglobulin antibodies, prognostic factors
associated with a significantly higher risk of events were
an elevated postoperative thyroglobulin level under
thyroid hormone treatment (with thresholds of
>1 ng/mlL), age (especially for patients aged 55-60 years
vs those aged <55 years), larger tumour size, and follicu-
lar and oncocytic histology (appendix p 8). Non-significant
results were observed for ages greater than 60 years,
gender, pN status (ie, NO or Nx), or multifocality. The
event rate was 4-0% (n=19) in the 481 patients with
a postoperative thyroglobulin level measured under
thyroid hormone treatment of 1 ng/mL or less versus
23-9% (n=11) in the 46 patients with a thyroglobulin level
of more than 1 ng/mL (RR=6-31, 95% CI 2-83-14-05;
appendix p 8). Among patients with postoperative thyro-
globulin levels greater than 1 ng/mL without
thyroglobulin antibodies measured under levothyroxine
treatment at inclusion, events occurred in patients from
both groups (appendix p 9). There was one structural or
functional event in the no radioiodine group and one in
the radioiodine group and six biological events in the no
radioiodine group and three in the iodine group
(appendix p 9). Among patients without thyroglobulin
antibodies, events occurred in 19 (4.-0%) of the
481 patients with postoperative thyroglobulin levels of
1 ng/mL or less, in 14 (3-5%) of the 404 patients with
postoperative thyroglobulin levels of 0-5 ng/mL or less
and in nine (3-2%) of the 277 patients with postoperative
thyroglobulin levels of 0-2 ng/mL or less without thyro-
globulin antibodies. In all cases, events occurred in both
treatment groups (appendix p 9).

Using local thyroglobulin determination, the propor-
tion of patients with an excellent response according to
the 2015 American Thyroid Association treatment
response definition was higher in the no radioiodine
group (295 [83-3%] of 354 patients) than in the radio-
iodine group (260 [75-6%] of 344 patients), and the
proportion of patients with an indeterminate response
was higher in the radioiodine group (68 [19-8%)]) than in
the no radioiodine group (26 [7-3%]; appendix p 10).
However, there was no difference in the proportions of
patients with structural disease (three [0-9%)] in the no
radioiodine group and 0 in the radioiodine).

Discussion

After 5-years of follow-up, we found that a follow-up
strategy without a postoperative radioiodine admin-
istration is not inferior to a postoperative administration
of 1-1 GBq 131I after recombinant human thyrotropin-
stimulating hormone, with an event rate including
functional, structural, and biological events of 6-0%. If
only structural events are considered, the rate is even
lower at 1-1%, and if functional events from the
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Figure 3: Structural or functional and biological events occurring during the
5 years of follow-up

radioiodine group plus structural events from both
groups are considered, the rate of event is 1-6%.

In the literature, the majority of follicular cell-derived
thyroid cancer recurrences are consistently reported as
being detected within the first 5 years of follow-up.”* Late
recurrences can occur though and the patients from the
present study are scheduled for further follow-up. As
expected, we observed eight functional or structural events
within the first 3 years and three additional structural
events during the subsequent 2 years. Similarly, we
observed 25 biological events in 23 patients within the
first 3 years, and another eight patients had a biological
event during the subsequent 2 years. Overall, biological
events were more frequent, accounting for 74% of
all events. Among the biological events, increases in
thyroglobulin levels (61%) were more frequently observed
than the appearance or the increase of thyroglobulin
antibody titres (31%). Of note, given the high rates of dis-
cordance between thyroglobulin and thyroglobulin
antibody results from one laboratory assay to another one,
clinicians should interpret any thyroglobulin modification
or appearance of thyroglobulin antibodies with caution
regarding the method used.?* The de novo detection of
thyroglobulin antibodies is not always associated with
recurrence, whereas the trend of thyroglobulin anti-
bodies usually is.** In the present study we only
considered thyroglobulin antibody appearance or increase
if generated from the same laboratory assay and confirmed
by two consecutive blood tests performed 6 months apart.

The definition of an event including functional or
structural events and biological events is the subject of
discussion. However, functional or structural events
occurred in similar numbers in both groups. Biological
events are more difficult to clearly define as recurrent
disease. One reason to administer 1311 is to destroy
thyroid remnants to facilitate follow-up. We show in the
present study that in the absence of 1311 there are no
more biological events during the first 5 years of follow-
up, that thyroglobulin levels can be reliably interpreted,
and that elevation of thyroglobulin antibodies is less
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frequent than thyroglobulin elevation. The absence of
central thyroglobulin and thyroglobulin antibody deter-
mination might have introduced biases but has the
advantage of reflecting a real-life assessment. However,
the threshold for a thyroglobulin level to be considered as
significantly elevated is different whether patients are
treated with postoperative 131 or not. The threshold of
2 ng/mL was chosen in the present study in 2012, based
on data that were available at that time on the
thyroglobulin levels of patients followed after total
thyroidectomy in the absence of postoperative 1311
administration.””® In fact, this value is similar to the
value derived from a systematic review of the literature.”
This difference in the threshold used explains the differ-
ence in the excellent response and the indeterminate
response rates according to the American Thyroid
Association post-treatment classification. The main
result of the present study is that the rate of incomplete
structural response is low and similar in both groups.
Thyroglobulin levels at the time of structural disease
detection was low (<1 ng/mL) in most patients, which is
usually associated to small recurrences with a very good
prognosis. Furthermore, the number of subsequent
treatments (ie, 131I or surgery) were similar in both
groups. Of note, in an observational study comparing
patients submitted to 1311 ablation or not, the rate of
biological events (ie, biochemical incomplete or indeter-
minate response) was higher in patients who did not
receive 1311 compared with those who did, but the differ-
ence tended to decrease over time.* We did not take into
account the trend of thyroglobulin that could occur
during follow-up with a spontaneous decrease of
thyroglobulin levels after surgery or after surgery and
radioiodine in the absence of any recurrence.”*' We only
included fixed thresholds of thyroglobulin levels to
define biological recurrence and requested two thyro-
globulin measurements 6 months apart in case of
thyroglobulin values less than 5ng/mL. Elevation of
thyroglobulin levels, in 19 patients (nine in the radio-
iodine group and ten in the no radioiodine group), was
followed by subsequent treatment in ten patients, and
among the untreated patients, six (67%) of nine had
spontaneous normalisation of serum thyroglobulin
levels. This emphasises the fact that when thyroglobulin
levels are slightly elevated, there is no emergency to
administer empiric activities of radioiodine.”*

Events can occur in patients with low postoperative
thyroglobulin levels and even in patients with post-
operative thyroglobulin levels less than 0-2 ng/mlL,
a threshold used for the definition of excellent response
for patients treated with 1311. We confirm that a postoper-
ative thyroglobulin level greater than 1 ng/mL is
associated with a higher risk of events. This finding was
expected because elevated thyroglobulin levels were
included in the definition of an event, similar to the
inclusion of thyroglobulin levels in the treatment
response classification. Most of the patients that we

treated with 1311 were already cured after surgery, but this
has been the standard of care for decades. If we consider
the postoperative thyroglobulin level as a parameter to
decide for radioiodine administration, which seems rea-
sonable, the number of patients to be treated will
decrease drastically.”” Since a thyroglobulin level greater
than 1 ng/mL was found to be a prognostic factor for an
event in the present study, but the threshold of 2 ng/mL
was chosen to monitor the patients without 1311 and to
define an event, a cutoff of 2 ng/mL could be used as
a threshold to give 1311 to these patients. Persistent
disease or uncomplete surgery could then be the reason
for 131]. However, proof that the outcome of these
patients will be improved by the 1311 is still needed with
prospective studies. In fact, in the present study, among
patients with postoperative thyroglobulin levels greater
than 1 ng/mL, events occurred both in patients with and
without postoperative iodine administration.

Other prognostic factors included age, with a higher
risk of an event in patients aged 55-60 years (compared
with those aged <55 years), tumour size, with a higher
risk of an event in patients with large tumours (compared
with small tumours), and histology, with a higher risk of
an event in patients with follicular cancers (compared
with papillary thyroid cancer). Older age and tumour
size are known to be prognostic factors in thyroid
cancer. The present multivariate analysis looking at size
in a continuous manner showed that size has
a prognostic role in the occurrence of events, which is
consistent with the literature. Finally, due to the small
number of oncocytic cancers, these were included with
the follicular cancers, but none of them reported
an event. Of note, the pN status was not prognostic for
an event, with patients with pNx being treated with total
thyroidectomy only and patients with pNO being treated
with total thyroidectomy and neck dissection.

Although per-protocol analysis is considered the
primary analysis for a non-inferiority trial compared
with an intention-to-treat analysis because of its
conservatism, some limitations need to be highlighted
even if non-inferiority was observed for both per-
protocol and intention-to-treat populations in the
present trial. Patients excluded from the per-protocol
analysis could have led to selection bias in the per-
protocol estimates. These patients (n=78) represented
10% of the intention-to-treat population (n=45 in the
experimental group and n=33 in the control group), but
patients included or not in the per-protocol population
had similar initial characteristics (appendix p 6).

Furthermore, as the definition of an event at 5 years is
a composite criterion and differs between groups (eg,
functional events are included in the control group but
not in the experimental group), a possible measurement
bias might exist. Its effect is expected to be low, though,
since there were only three functional events observed
in the control group. Finally, selection bias due to
missing outcomes (missingness) should be discussed.
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Missingness is related to the possible effect of missing
data on the conclusion. In the present study, 32 patients
(4-4% of the cohort; n=19 from the control group and
n=13 from the experimental group) had no outcome
measurement at 5 years. In most cases, this was due to
loss of follow-up before 5 years or due to the absence of
the 5-year visit (N=27 patients: n=16 in the control group
and n=11 in the experimental group), which occurred in
both groups and are not related to the outcome defined
by the occurrence of an event or not. Whatever the true
value of the outcome (having an event or not) at 5 years
should be, the missingness in the outcome data does
not depend on its true value.

The conclusions of this study can only apply to patients
similar to those included in the study. All patients had
total thyroidectomy and even if surgeries were not
performed in tertiary centres, one should recognise that
many patients were well operated on with thyroglobulin
levels being less than 0-2 ng/mL in one third of the
patients. Furthermore, not all patients with low-risk
thyroid cancer were included in ESTIMABL2, but, all
low-risk thyroid cancers have a risk of recurrence of less
than 5%, so the impact of postoperative 1311 administra-
tion might be difficult to show. Instead, some patients
with an intermediate risk of recurrence were enrolled in
ESTIMABL2 trial: the inclusion criteria were defined
in 2012, before the 2015 American Thyroid Association
risk level definition, and some patients at an intermediate
risk of vascular invasion or extra-thyroid extension were
enrolled.* The presence of thyroid cancer with vascular
invasion and extra thyroid extension was shown in the
nested case analysis that was performed, in which among
the 90 patients with a central pathology review, 23% had
vascular invasion and 15% had minimal extra-thyroid
extension.” However, reclassifying all patients as being at
low or intermediate risk was not possible. We did this in
the nested case—control analysis at 3 years of follow-up
only for those patients who had a central pathology review.

Notably, our results are consistent with the results of
the randomised phase 3 trial, IoN, in which 500 patients
with low to intermediate risk differentiated thyroid
cancer were randomly assigned to follow-up without
postoperative 1311 administration or to postoperative
administration of 1311 (ie, 30 mCi after recombinant
human thyrotropin-stimulating hormone). Surveillance
appeared to be non-inferior to 1311 administration with
a 3-year recurrence-free rate of 98-4% in the absence of
131] and 96 - 2% in the radioiodine group.” Only structural
events were considered in the IoN study.

In conclusion, the non-inferiority of a follow-up strategy
compared with the postoperative administration of 1311 in
low-risk thyroid cancer already reported at 3 years was
confirmed at 5 years. There is no loss of opportunity in
following these patients without postoperative ablation.
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