Article published online: 2022-03-17

& Thieme

Individualized treatment of differentiated thyroid cancer: The value
of surgery in combination with radioiodine imaging and therapy

A German position paper from Surgery and Nuclear Medicine

Individualisierte Behandlung von differenziertem
Schilddriisenkrebs: Der Wert der Operation in Kombination
mit Radiojodbildgebung und -therapie

Ein deutsches Positionspapier aus der Chirurgie und Nuklearmedizin

Authors

Matthias Schmidt’- > 13, Peter Bartenstein® '3, Jan Bucerius3, Markus Dietlein’- '3, Alexander Drzezga', Ken Herrmann?,

Constantin Lapa> ', Kerstin Lorenz® 4, Thomas J. Musholt” 14, James Nagarajah® 213, Christoph Reiners®,

Carsten 0. Sahlmann?3: 2, Michael C. Kreiss|'?- 12

Affiliations
1 Department of Nuclear Medicine, Faculty of Medicine,
University Hospital of Cologne, Cologne, Germany
2 Department of Nuclear Medicine, University Hospital,
LMU Munich, Munich, Germany
3 Department of Nuclear Medicine, University Medical
Center Gottingen, Gottingen, Germany
4 Department of Nuclear Medicine, University Hospital
Essen, University of Duisburg-Essen and German Cancer
Consortium (DKTK), Essen, Germany
5 Nuclear Medicine, Faculty of Medicine, University of
Augsburg, Augsburg, Germany
6 Department of Visceral, Vascular and Endocrine Surgery,
Martin Luther University of Halle Wittenberg, Faculty of
Medicine, Halle, Germany
7 Section of Endocrine Surgery, Department of General,
Visceral and Transplantation Surgery, University Medical
Center, Johannes Gutenberg University Mainz, Mainz,
Germany
8 Department of Medical Imaging, Nuclear Medicine,
Radboud Institute for Molecular Life Sciences, Radboud
University Medical Center, Nijmegen, Netherland
9 Department of Nuclear Medicine, University Hospital
Wiirzburg, Wiirzburg, Germany
10 Division of Nuclear Medicine, Department of Radiology
and Nuclear Medicine, Otto von Guericke University,
Magdeburg, Germany
11 Member of the Board, German Society of Nuclear Medicine
(DGN e.V.)
12 Thyroid Committee, German Society of Nuclear Medicine
(DGN e.V.)
13 Guideline Committee, German Society of Nuclear
Medicine (DGN e. V.)
14 Member of the surgical working group for endocrinology
(CAEK) of the German society for general and visceral
surgery (DGAV)

published online 17.03.2022

Bibliography

Nuklearmedizin 2022; 61: 87-95

DOl 10.1055/a-1783-8154

ISSN  0029-5566

© 2022. Thieme. All rights reserved.

Georg Thieme Verlag KG, RidigerstraBe 14,
70469 Stuttgart, Germany

Correspondence

Prof. Dr. med. Matthias Schmidt

Oberarzt, Arzt fiir Nuklearmedizin, FEBNM

Department of Nuclear Medicine, University of Cologne,
Faculty of Medicine and University Hospital of Cologne,
Kerpener Str. 62, 50937 Koln/Cologne, Germany

Tel.: +49/221/4785024

Fax: +49/221/478 67 770der-8 90 85
matthias.schmidt@uk-koeln.de

ABSTRACT

A consensus statement about indications for post-surgical
radioiodine therapy (RIT) in differentiated thyroid cancer pa-
tients (DTC) was recently published by the European Thyroid
Association (ETA) [1]. This publication discusses indications
for RIT on the basis of an individual risk assessment. Many of
the conclusions of this consensus statement are well founded
and accepted across the disciplines involved. However, espe-
cially from the perspective of nuclear medicine, as the disci-
pline responsible for indicating and executing RIT, some of
the recommendations may require further clarification with
regard to their compatibility with established best practice
and national standards of care. Assessment of the indications
for RIT is strongly dependent on the weighing up of benefits
and risks. On the basis of longstanding clinical experience in
nuclear medicine, RIT represents a highly specific precision
medicine procedure of proven efficacy with a favorable side-
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effect profile. This distinguishes RIT significantly from
other adjuvant oncological therapies and has resulted in the
establishment of this procedure as a usually well-tolerated,
standard safety measure. With regard to its favorable risk/
benefit ratio, this procedure should not be unnecessarily re-
stricted, in the interest of offering reassurance to the patients.
Both patients’ interests and regional/national differences
need to be taken into account. We would therefore like to
comment on the recent consensus from the perspective of
authors and to provide recommendations based on the
respective published data.

ZUSAMMENFASSUNG

Die European Thyroid Association (ETA) hat vor Kurzem eine
Konsenserkldrung zu den Indikationen fiir eine postoperative
Radiojodtherapie (RIT) bei Patienten mit differenziertem
Schilddriisenkrebs (DTC) veroffentlicht [1]. In dieser Verof-
fentlichung werden die Indikationen fiir eine RIT auf der
Grundlage einer individuellen Risikobewertung erértert. Viele
der Schlussfolgerungen dieser Konsenserkldrung sind gut be-
griindet und werden von allen beteiligten Disziplinen akzep-
tiert. Insbesondere aus der Sicht der Nuklearmedizin, die fiir

die Indikationsstellung und Durchfiihrung der RIT verantwor-
tlich ist, bediirfen einige der Empfehlungen jedoch einer wei-
teren Klarung im Hinblick auf ihre Vereinbarkeit mit bewdhr-
ten Verfahren und nationalen Versorgungsstandards. Die
Beurteilung der Indikationen fiir eine RIT ist stark von der Ab-
wdgung von Nutzen und Risiken abhangig. Auf der Grundlage
der langjdhrigen klinischen Erfahrung in der Nuklearmedizin
stellt die RIT ein hochspezifisches Verfahren der Prazisionsme-
dizin mit nachgewiesener Wirksamkeit und giinstigem Ne-
benwirkungsprofil dar. Dies unterscheidet die RIT deutlich
von anderen adjuvanten onkologischen Therapien und hat
dazu gefiihrt, dass sich dieses Verfahren als eine in der Regel
gut vertragliche, sichere StandardmaRnahme etabliert hat. In
Anbetracht des giinstigen Nutzen-Risiko-Verhdltnisses sollte
dieses Verfahren nicht unnoétig eingeschrankt werden, um
den Patienten Sicherheit zu geben. Dabei miissen sowohl die
Interessen der Patienten als auch regionale/nationale Unter-
schiede beriicksichtigt werden. Wir méchten daher den
aktuellen Konsens aus Sicht der Autoren kommentieren und
Empfehlungen auf der Basis der jeweils veroffentlichten Daten
geben.

Introduction

The treatment of thyroid cancer is a controversial field [2-7]. Data
from prospective, evidence-based trials on long-term outcome
with/without radioiodine therapy (RIT) are sparse and hard to
obtain, because in order to yield clinically relevant results and to
demonstrate the benefit of RIT, a follow-up of 10 years or more
is generally needed. Thus, guidelines from several countries differ
in their advice on how to treat patients with differentiated thyroid
carcinoma best [2-7]. Several publications have raised the issue of
relevant controversies [8-11]. The multidisciplinary approach to
thyroid cancer care has resulted in the implementation of dedica-
ted endocrine tumor boards in many specialized centers, recom-
mending suitable therapy concepts for the individual patient on
an interdisciplinary basis. This includes surgery, nuclear medicine,
endocrinology, radiation therapy, pathology and other partners.
For the development of consensus statements or guidelines, it
seems advisable to discuss and also address regional and national
differences in thyroid cancer care as well as epidemiological differ-
ences in populations worldwide. Any recommendation needs to
be discussed with the patient who takes the final decision.
Although few developed countries have a persistent deficiency
of iodine intake, Germany is still one of them [12] resulting in a
relatively high prevalence of thyroid nodules. Taking into account
the frequency of thyroid nodules in different age groups and
demographic data, it is estimated that about 15 million persons
or more are affected in Germany [9]. Only a small fraction of these
nodules is malignant with varying estimations of one malignant
nodule in 375 to 1000 benign thyroid nodules. Given the high
number of autonomous and other benign thyroid nodules, diag-
nostic strategies and therapeutic recommendations in Germany

differ from those of other countries. As an example, thyroid scin-
tigraphy with pertechnetate is advised for patients with thyroid
nodules larger than 1 cm in diameter to identify autonomous no-
dules as benign findings [14]. Nodules of under 1cm are usually
observed through follow-up examinations. Fine needle aspiration
biopsy (FNAB) for nodules of less than 1cm is recommended
neither in Germany [15] nor anywhere else in Europe. Of note, no
dramatic increase in papillary thyroid microcarcinomas (PTMC)
has been observed in contrast to the steep increase reported in
the literature from Asian countries but also - to a lesser extent -
from the US [16]. To increase the pretest-likelihood for thyroid
cancer, it is considered good practice in Germany to select
nodules for FNAB by demonstration of hypofunctionality (“cold
nodules”) on scintigraphy in combination with suspicious ultra-
sound features. Regrettably, owing to the high frequency of
thyroid nodules and/or the presence of multiple nodules in one
patient, FNAB before surgery is frequently not performed in Ger-
many. Yet despite considerable progress in reducing “diagnostic
thyroid surgeries”, a substantial fraction of operations is carried
out mainly to rule out malignancy. A current analysis of a Germany
surgery registry showed that among almost 18 000 patients with
benign thyroid histology, 68 % had been referred for “exclusion of
malignancy”, and only 12 % of those had had a previous FNAC [17].

In Germany, about 7000 new cases (5040 women and
2192 men in 2017) of thyroid cancer are diagnosed each year
and differentiated thyroid cancer accounts for more than 90 % of
all thyroid cancers. The age-standardized mortality of thyroid can-
cer in Germany, which was initially high in comparison to other
countries, approximately halved over the period 1995-2015.
According to figures from the USA and Germany for 2015, the
mortality of DTC is comparable at about 0.3 cases per 100 000.
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However, the USA is one of the few countries worldwide with a
mortality of thyroid carcinoma that has increased by about 25 %
since the year 2000 [18].

The majority of patients undergoing thyroid surgery in Germa-
ny, just as in other iodine-deficient countries, have benign histo-
pathological findings. From intraoperative frozen sections, it has
recently been shown that the rate of completion surgeries could
be considerably reduced [19]. According to Maneck et al., less
than 9465 (15.2 %) out of 62 090 surgical operations assessed re-
vealed a malignancy [20]. In contrast, taking the SEER (Surveil-
lance, Epidemiology, and End Results) data into account, about
36 % of thyroid surgeries in the United States result in a DTC diag-
nosis, a frequency more than twice as high as that in Germany.
Banach et al. published, that preoperative suspicion of thyroid
carcinoma was present in 37 % of German but in 84 % of American
patients [21].

In 2016, Haugen et al. published the guidelines of the Ameri-
can Thyroid Association (ATA), written predominantly by a group
of North American thyroid experts [3]. Though their aim was to
give advice on contemporary optimal care of patients with thyroid
cancer, the guidelines had to be classified as S2 since neither a sys-
tematic literature search nor any evidence tables were available.

With European experts holding different views on this issue, a
position paper was published in 2019 contrasting several aspects
mainly with respect to the extent of surgery (lobectomy versus
thyroidectomy for PTC <4 cm) and the potential need for comple-
tion thyroidectomy [6, 11]. Significant divergence involved ATA
2015's guidance regarding RIT. European panelists favored a
wider use of postoperative radioiodine than did ATA 2015. Ratio-
nales included the modality's association with favorable patient
outcomes and generally limited toxicity, and lack of high-quality
evidence supporting a withholding of radioiodine therapy. Euro-
pean panelists also noted that the ATA 2015 risk-stratification sys-
tem requires information sometimes unavailable in everyday
practice [6].

The ATA guidelines introduced a dynamic risk model for recur-
rence based on histopathologic criteria and molecular analysis
such as BRAF mutational status and recommended standard RIT
after surgery only in high-risk patients. Low or intermediate risk
groups should either not have radioiodine at all or should have
radioiodine on a selective basis [3]. However, that recommenda-
tion has limited applicability, as it is not entirely clear from where
the authors of the ATA guidelines derived the probability of tumor
recurrence taken as the basis for their risk model. The issue was
aggravated further when the 2022 European Thyroid Association
(ETA) consensus statement adopted the ATA risk model without
further elaboration and recommended that the decision for post-
operative RIT should be taken based on initial prognostic indica-
tors for thyroid cancer related death and risk of recurrence. Of
note, the authors state that indeed, despite the inevitable body
radiation exposure, the administration of a low activity of RAI has
not been demonstrated to present a risk in terms of secondary
cancer or leukemia, infertility and untoward pregnancy outcomes
or other side effects.

In the following, we modify and comment on the recommen-
dations made in the ETA consensus statement with a special focus
on the use of radioiodine. Interdisciplinary evidence-based S3-

guidelines for DTC are currently being developed in Germany,
with the aim of providing specific guidance tailored to the national
situation. These guidelines will provide information in much more
detail than the position paper presented here by specialists in
surgery and nuclear medicine.

RECOMMENDATION 1 (ETA CONSENSUS STATEMENT)
The decision for post-operative radioiodine therapy should be
taken based on initial prognostic indicators for thyroid cancer
related death and recurrence, including among others the
surgical and pathological report and on the results of serum
thyroglobulin measurements and neck ultrasonography
obtained after surgery.

MODIFIED RECOMMENDATION 1

The decision to proceed with post-operative RIT should be
based on the recommendation of an interdisciplinary tumor
board incorporating initial prognostic indicators for thyroid
cancer related death and recurrence, including not only the
surgical and pathology report, and patient age but also the
results of postoperative laboratory and imaging results. The
patient should be involved in the decision-making process
(“shared decision making”).

RIT has many aspects that need to be considered both by the treat-
ing doctor and the patient during shared decision making [22]. One
aspect is the treatment of occult disease as an adjuvant approach.
Here, it is important to note that the frequency of lymph node me-
tastases is quite high in thyroid cancer. On histopathologic workup,
lymph node metastases are found in approximately 20-80 % of PTC
patients [2, 23] and are increasingly likely to occur in higher T-stage
tumors. However, even in PTMC frequencies of lymph node metas-
tases of 35% and 57 % have been reported [24, 25]. Prophylactic
lymph node dissection is the gold standard to exclude metastatic
lymph node involvement, but is performed only in certain constel-
lations such as the presence of suspicious lymph nodes or other
high risk factors. Furthermore, the probability of complications is
higher with this procedure than with (stand-alone) thyroidectomy,
and many patients with an incidental finding of thyroid cancer will
not have a lymph-node dissection. Both post-therapeutic imaging
after administration of RIT and pre-therapeutic imaging using
radioactive isotopes of iodine provide a highly sensitive staging in
this context and can help to select patients for removal of lymph
nodes pre- or post RIT [26].

We do not agree with the authors of the ETA consensus state-
ment that post-surgical nonstimulated Tq levels can be used inde-
pendently in deciding whether to pursue therapeutic radioiodine
administration, especially in patients assigned as low-risk cate-
gory based on surgical pathology information. Campenni et al.
reported in 570 low- and low-intermediate risk DTC patients that
post-therapeutic radioiodine imaging including SPECT/CT identi-
fied 82 patients (14.4 %) who had metastases, 73 patients of
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which (90.2 %) had nonstimulated Tg <1 ng/ml after surgery.
Also, 44 patients (54 %) of 82 metastasized patients had a stimu-
lated Tg <1 ng/ml [27].

Furthermore, diagnostic postoperative radioiodine imaging
can provide important additional information. In a group of
320 thyroid cancer patients referred for postoperative RIT, Avram
et al. showed that diagnostic imaging with '3'l including SPECT/
CT after thyroid hormone withdrawal (THW) visualized regional
metastases in 35% and distant metastases in 8 % of the cases.
TNM stage was changed by this imaging in 4 % of the younger
and 25 % of the older patients [25]. In another study by Avram et
al., imaging data as well as stimulated thyroglobulin levels meas-
ured at the time of diagnostic postoperative '3'l imaging provided
information that altered the management of the patients in 29%
of cases when compared to the initial strategy based on surgical
pathology information and clinical information by itself [28].

Another important aspect of RIT is the psychological impact in
terms of assuring patients of their being free of disease with the
prospect of retaining a good quality of life in the long term [29,
30]. The data published regarding the outcome of postoperative
RIT in low-risk patients (combination of remnant ablation and
adjuvant treatment) showed that patients in this category can be
reassured of a complete treatment response. They also require a
less intense follow-up and fewer imaging procedures [31]. Data
published on DTC patients (including those in the low-risk cate-
gory), who received RIT after surgery, showed that life expectancy
is normal in these patients except for those with stage IV disease
[32, 33]. Similar data with a sufficiently long follow-up in general
but also for Germany specifically are, however, not available for a
more restrictive use of radioiodine.

On the other hand, there is broad consensus that risk-adapted
treatment of thyroid cancer is a desirable goal and patients should
not be exposed to any unnecessary therapeutic procedures. The
risk of metastatic spread and recurrence is highly variable in DTC,
with most patients having a good prognosis. Patients should be
informed and involved in shared decision-making, based not only
on histopathology and thyroglobulin results, but also on post-
operative radioiodine imaging and the individual need for safety/
security [22].

RECOMMENDATION 2 (ETA CONSENSUS STATEMENT)
The use of I-131 therapy as adjuvant treatment or treatment
of known disease is indicated for patients in the high risk of
recurrence category or with known structural disease. In this
setting, high activities (23700 MBq) of radioiodine are prefer-
red over low activities.

MODIFIED RECOMMENDATION 2

The use of I-131 therapy as adjuvant treatment or treatment of
known disease is indicated for patients in the high risk of recur-
rence category or with known structural disease. In this setting,
high activities (23700 MBq) of radioiodine are preferred over
low activities. Individual dosimetry may be considered.

We do agree with the authors of ETA consent in this respect. How-
ever, evidence is still lacking on whether a dosimetric approach is
superior to a fixed dosing therapy. From a radiobiological point of
view, higher activities are preferred over (fractionated) lower activ-
ities. Dosimetry with diagnostic postoperative radioiodine imaging
helps to avoid exceeding organ-specific dose limits, especially in pa-
tients with renal impairment and diffuse lung metastases.

RECOMMENDATION 3 (ETA CONSENSUS STATEMENT)
In the intermediate-risk category™, RIT therapy may be indicated
and should be tailored according to individual cases.

*patients with 1) microscopic invasion of tumor into the peri-
thyroidal soft tissues; 2) aggressive histology (e. g., tall cell,
hobnail variant, columnar cell carcinoma); 3) PTC with vascu-
lar invasion; 4) clinical N1 or >5 pathologic N1 with all
N1<3cm in largest dimension; 5) multifocal papillary micro-
carcinoma with microscopic invasion of tumor into the peri-
thyroidal soft tissues and BRAFV600E mutation (if known)

MODIFIED RECOMMENDATION 3
In the intermediate-risk category, RIT therapy is indicated.

In our view, there is a clear indication for adjuvant RIT therapy in
the ATA intermediate risk group. Evidence from a large retrospec-
tive series of patients indicates that there is a benefit for patients,
not only in terms of survival but also in terms of recurrence.

In 2008, Sawka et al. published a pilot review article on RIT
therapy with a total of 28 publications. With regard to tumor-
related mortality, a data pooling of 11 studies revealed a signifi-
cant reduction from 3.9 % without to 2.5 % with RIT. With regard
to recurrence-free survival, 5 studies with the largest number of
patients (n=3474) showed a considerable and significant reduc-
tion in risk from 24.2 % without RIT therapy to 12.5% with RIT
therapy. It should be emphasized that patients with a life expec-
tancy of 10 or more years had a definite benefit from radioiodine
therapy [34].

From 1998-2006 the National Cancer database, USA, con-
tained 21870 DTC patients with pT3 NO MO or pT1-3 N1 MO.
Among 15418 patients who were treated with radioiodine, there
was a reduction in overall mortality by 29 % compared with
6452 patients who were not referred to radioiodine therapy. This
advantage in favor of radioiodine therapy was found despite the
remarkable fact that the patients who had radioiodine treatment
suffered from more advanced disease: In the radioiodine group,
51 % of the patients showed multifocal disease versus 47 % in the
non-radioiodine group. Both lymph node metastases (74 % versus
68 %) and R1 resections (19 % versus 15 %) were more frequent in
the radioiodine group, respectively. To stress this fact, even de-
spite the less favorable patient population, RIT was able to convert
the pre-RIT situation in that group into a decreased post-treat-
ment mortality [35].
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Unlike the authors of the ETA consensus, we do not see the role
of RIT in BRAF-mutated as controversial - but as clearly indicated.
The literature cited by the authors does support their conclusion
as well. The cited study by Sabra at al. was performed in 43 pa-
tients with DTC who were included because of initially known dis-
tant metastases; those authors come to the conclusion that tu-
mor genotype does not influence the response to RIT therapy
[36]. However, in the second publication cited where Liu et al.
assessed recurrent DTC, the results cannot be readily transferred
to the postoperative use of RIT [37]. Even in the setting of recur-
rent BRAF-mutated DTC (after initial RIT-therapy), 37 % of cases
still showed uptake of RIT, indicating a potential benefit from RIT
therapy. Besides, there is also published evidence to show that
BRAF status does not negatively influence response to RIT therapy
[38, 39].

We also disagree that postoperative thyroglobulin levels and
neck ultrasound are sufficient to exclude metastatic DTC, espe-
cially in the intermediate-risk group (see comment to recommen-
dation 1) [40].

RECOMMENDATION 4 (ETA CONSENSUS STATEMENT)
In low-risk patientsg, the benefit of I-131 therapy is a matter
of intensive scientific debate and the decision on whether to
perform radioiodine therapy should be based on the presence
of individual risk modifiers.

§ patients with 1) intrathyroidal PTC without vascular inva-
sion, with or without small volume lymph node metastases
(clinical NO or <5 pathologic N1, all <0.2 cm in largest dimen-
sion); 2) intrathyroidal encapsulated follicular variant of papil-
lary thyroid cancer or intrathyroidal well differentiated follicu-
lar cancer with capsular or minor vascular invasion (<4 vessels
involved); 3) intrathyroidal papillary microcarcinomas that are
either BRAF wild type or BRAF mutated (if known)

MODIFIED RECOMMENDATION 4

In low-risk patients, RIT therapy should be performed in
patients at stages pT1b-2, NO-1; in stage pT1a RIT may be
performed but under consideration of additional risk modifiers
(e. g. multifocality, aggressive histology, BRAF mutation).

Here, we also refer to our comment on recommendation 1. Of
note, we do not see a clear dichotomy between ablative and adju-
vant RIT therapy, since the therapeutic administration of RIT
always has an adjuvant component to treat metastatic disease, as
well as a diagnostic intention (resulting in a more adequate tumor
staging). Indeed, there has been an intense scientific debate over
RIT in low-risk patients. In our view, large patient collectives and
long follow-up periods are needed in order to assess the value of
RIT in this category in terms of overall survival and recurrence free
survival. Currently, there are two ongoing trials assessing the non-
inferiority of no radioiodine treatment as compared to low dose
RIT in a low-risk population: ESTIMABL2 and ION (NCT01837745

and NCT01398085). First results of ESTIMABL2 have been pub-
lished. Here, the administration of 1.1 GB I-131 was compared to
no RIT. In a first assessment with 3 years of follow-up, no differ-
ence in terms of recurrence rate in 776 patients was revealed by
this study [41, 42]. Unfortunately, the patients are only followed
for 5 years which, for data from the analysis of cancer registries,
is too short according to Sawka et al. [34]. In our view, the activity
of 1.1 GBq of I-131 is also too low for adjuvant treatment. The use
of this activity is even controversial for the purpose of ablation
(see comment on recommendation 6). The authors of the ETA
consensus themselves state that “a tendency for larger groups
and longer follow-up duration seems to be loosely associated
with showing an advantage of giving RIT”. In our view, the data
from retrospective series with very large patient collectives and a
long follow-up are in favor of RIT even in a low-risk population and
it is therefore not justified to generally withhold this treatment
from these patients. Adam et al. showed that radioiodine therapy
led to a significantly improved overall survival in 61775 patients
from the National Cancer Database with PTC diameters of 1.0-
2.0cm and 2.1-4.0 cm [43]. Attributing the average mortality to
a value of 1.0, mortality decreased in the RIT group to a value of
0.77 (95% Cl 0.68-0.87) in stage pT1b and to a value of 0.86
(95% Cl1 0.76-0.98) in stage pT2. The clinical benefit of RIT ther-
apy was higher than the influence of the extent of the surgical
resection.

In an assessment of the Surveillance, Epidemiology, and End
Results (SEER) database over the years 1973-2009 with 61 049
patients, the omission of RIT increased disease-specific mortality.
For patients in group pT2 NO M0 and <45 years of age, there was a
significant increase of the hazard ratio for death of 1.3 in patients
who had not received RIT (p<0.002) [44]. In another study from
Hong Kong with 855 patients recurrent-free survival increased
from 82.5% to 95 % after 10 years when including radioiodine in
the therapeutic concept [45].

In addition, as mentioned in the comment to recommendation
1, posttherapeutic radioiodine imaging provides valuable infor-
mation in terms of a highly specific and sensitive staging tool of
great value for assuring the patient.

The authors of the ETA statement also clearly oppose RIT in
papillary microcarcinoma (<1cm, uni- or multi-focal), in the ab-
sence of other higher-risk features. The cited study by Hanscheid
et al. does not seem to address this topic at all [46]. The second
publication mentioned reflects a joint statement of the ATA,
EANM, SNMMI and ETA on controversies, consensus, and colla-
boration in the use of RIT in differentiated thyroid cancer [3]. A
recommendation not to use RIT in tumors smaller than 1 cm is no-
where to be found in this consensus, but instead, it is mentioned
that “some authors report a benefit of giving RIT even to patients
with non-metastasized microcarcinomas, whereas other groups
find no benefit.” In the light of this statement, it would seem jus-
tified to discuss not only the benefits but also the potential side
effects of RIT in papillary microcarcinoma with the patient in the
framework of shared decision-making; risk factors, such as i.e.
multifocality, aggressive histology or nonincidental finding [47]
should be weighted together with the patient’s expectations. In
minimally invasive follicular thyroid cancer without vascular inva-
sion, we see a limited value of RIT irrespective of the size due to
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the good prognosis of this entity. However, recurrences were also
seen in this group, most likely due to missed vessel infiltration.

The authors of the ETA consensus state that, even if no RIT is
given after surgery, recurrences can be treated very successfully
later on. However, no respective literature is cited in the consen-
sus paper to support this hypothesis. In addition, and we
ourselves are not aware of any larger retrospective or even
prospective study in support of this approach.

RECOMMENDATION 5 (ETA CONSENSUS STATEMENT)
Recombinant human TSH during |-T4 treatment should be the
preferred method of preparation for RIT administration.

MODIFIED RECOMMENDATION 5
Recombinant human TSH and thyroid hormone withdrawal
(THW) can both be used for patient preparation for RIT therapy.

Recombinant human TSH (rhTSH) is an important development
for the treatment of patients with thyroid carcinoma reducing
symptoms of hypothyroidism and has provided patient benefit in
terms of quality of life. Though usually well tolerated, clinical ex-
perience shows that some patients complain about muscle pain,
fatigue, headache, malaise, sickness and vomiting after injections
of rhTSH. The choice of preparation method (THW vs. rhTSH)
strongly depends on the regionally pre-established treatment
schemes as well as on patient and tumor stage specific factors.
Previously published data reveals that in the setting of thyroid
remnant ablation, rhTSH and THW stimulation are equivalent, be-
cause normal thyroid tissue usually shows a high expression of NIS
and no longer intervals of TSH stimulation are necessary to reach
an adequate uptake of RAI

However, according to Hanscheid et.al., preparation for abla-
tive RIT with THW can lead to higher radiation doses to the blood
and the whole body as compared to rhTSH [46]. In this prospec-
tive randomized, multicentric international licensing study for
rhTSH, THW was performed until a blood level of TSH reached
25 mU/L corresponding to approx. 4 weeks of thyroid hormone
withdrawal [46]. In keeping with these results, Bacher et al.
showed in a retrospective study in a larger number of patients
that an increase in radiation absorbed dose is detectable in
patients with an interval of hypothyroidism of 4 or more weeks
between surgery and RIT. When a shorter time interval between
18-25 days was chosen, no difference in radiation absorbed dose
was seen, though the two preparation regimens were equally ef-
fective [49]. In the setting of adjuvant treatment, which is the pre-
ferred treatment in many patients, the situation concerning the
preferred method for preparation is more complex. The adjuvant
aspect of RIT was first acknowledged, after the period during
which the registration studies for rhTSH were performed. There
is therefore no clear data available in the literature to recommend
for or against a specific preparation method, and the registration
of rhTSH covers its use in an adjuvant setting.

RECOMMENDATION 6 (ETA CONSENSUS STATEMENT)
Activities of 1110 MBq are equally effective as higher activities
for ablation of presumably benign thyroid remnants.

MODIFIED RECOMMENDATION 6

Activities of 1-3.7 GBq may be chosen for ablative/adjuvant
treatment, if there is no strong suspicion of residual tumor or
of distant metastases. Activities of 1.85-3.7 GBq are favoured
under the aspect of adjuvant RIT.

In our opinion, even when labeled as ablative, RIT always has adju-
vant aspects, given the high prevalence of lymph node metastases
[9, 51]. Even for the goal of ablation, the data does not, in our
view, support a clear preference for 1.1 GBq I-131 over higher ac-
tivities.

Two prospective randomized trials - HiLo and ESTIMABL -
compared the effectiveness of “radioiodine ablation” with either
hypothyroidism or recombinant TSH (rhTSH) using 1.1 GBq (30
mCi) or 3.7 GBq (100 mCi) of radioiodine [48, 50]. They came to
the conclusion that the two methods of stimulation are equally ef-
fective and stated that 1.1 GBq is not inferior to 3.7 GBq I-131.
Both studies included low-risk patients and excluded aggressive
histologic subtypes. Of note, neither study questioned the use of
radioiodine for the treatment of thyroid cancer.

In the Hilo study [48] there was a 6 % lower success rate in the
rhTSH group with 1.1 GBq (84.3 %) in comparison to 3.7 GBq
(90.2 %) of radioiodine, which resulted in twice as many second
radioiodine treatments in the low risk versus high-risk group. A
total of 21 patients (9.5 %) receiving low-dose radioiodine were
given a subsequent second therapeutic activity, as compared
with 9 patients (4.1 %) receiving high-dose radioiodine (p=0.02).
Second activities were more than 4 GBq of radioiodine. After a
median follow-up of 13 months (with 224 months of follow-up
in 21 % of patients), six cases with recurrence were detected
(three in each radioiodine-dose group) according to a combina-
tion of results from ultrasonography, fine-needle aspiration, and
computed tomography [48].

Another aspect appears noteworthy: In the HiLo study *™Tc-
pertechnetate scintigraphy was performed prior to RIT therapy
to visualize thyroid remnants and only 2.3 % of patients had a
large remnant. This might explain why ablation was successful in
182 of 214 patients (85.0%) in the group receiving low-dose
radioiodine versus 184 of 207 patients (88.9 %) in the group
receiving the high therapeutic activity.

In the ESTIMABL study [50], persistent disease after surgery
was identified in 27/752 patients (3.6 %) through the use of post-
ablation total-body scanning (14 patients), post-ablation total-
body scanning and neck ultrasonography (8 patients), or neck ul-
trasonography only (5 patients). It is one of the tasks of nuclear
medicine to identify this small group of patients who require
advanced therapeutic skills for treatment of persistent disease.
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The authors of the ETA consensus correctly cite a recent German
publication showing a higher DTC-related mortality in low-and
high-risk patients treated with low activities at initial RIT (<2 GBgq.
I-131) when patients were at least 45 years of age at diagnosis, as
well as a higher recurrence rate in older high-risk patients without
distant metastases [33]. From our point of view, the treatment ac-
tivity in this ablative/adjuvant setting should be adapted according
to individual risk modifiers including postoperative scintigraphic
imaging (see comment on recommendation 1 and 7).

RECOMMENDATION 7 (ETA CONSENSUS STATEMENT)
Whenever a decision to perform post-operative RIT therapy
needs to be taken, a diagnostic scan is not routinely required.

MODIFIED RECOMMENDATION 7
A postoperative diagnostic functional scan can be helpful as it
has been shown to allow individualized patient management.

We are not certain what the authors of the ETA consensus mean
by “Whenever a decision to perform post-operative RIT needs to
be taken”. A decision, for or against a distinct diagnostic and/or
therapeutic approach, has always to be made. However, we as-
sume that the authors are not in favor of a diagnostic functional
scan prior to RIT therapy. No statement on how to proceed, if RIT
is NOT performed, is to be found anywhere in the consensus.

As mentioned in the comment on recommendation 1, post-
operative functional imaging using radioisotopes may change
the postoperative clinical management prior to therapeutic RIT
administration [51]. Functional imaging is an option to further
stratify patients into groups such as those in need of additional
lymph node dissection owing to pronounced lymph node involve-
ment, those requiring a higher radioiodine activity, especially in
the presence of detectable distant metastases, or those needing
lower RIT activities in the case of non-detectable tumor manifes-
tations with minimal thyroid remnants. As mentioned in the ETA
consensus, histological information as well as thyroglobulin levels
and ultrasound can also be used in this context, although their
levels of sensitivity are significantly limited. Moreover, in patients
with known persistent disease, diagnostic radioiodine imaging al-
lows subsequent RIT therapy to be tailored through dosimetry.
Using '231/"241 or even ?°™Tc (as used in a major phase Ill trial
[48]), stunning, which is mentioned as a limitation in the consen-
sus, may be reduced or even prevented. Stunning itself is the sub-
ject of intense debate. 23|, which avoids this phenomenon, is
readily available in Germany and most countries within Europe,
as is ™Tc. In contrast, >4 is limited to just a few specialist cen-
ters.

RECOMMENDATION 8 (ETA CONSENSUS STATEMENT)
A low-iodine diet may be prescribed but its utility is not

demonstrated unequivocally. Any iodine-containing drug
should be avoided.

MODIFIED RECOMMENDATION 8
A low-iodine diet should be followed for two weeks prior to
RIT. lodine-containing drugs should be avoided.

Avoidance of high stable iodine levels reduces the transport of io-
dine into thyroid cells significantly, which is important for mini-
mizing interference with RIT uptake. We also consider this diet to
be a minor burden for patients in Germany. A study conducted by
Pluijmen et al. in 120 patients showed that a low-iodine diet de-
creased the 24-h urinary iodine excretion by 83 %; at the same
time radioiodine uptake in thyroid remnants increased by 65 %
(p<0.001) as compared to controls. The efficacy of RIT treatment
was found to be better in the low-iodine group with a successful
ablation in 65 % compared to 48 % patients in the control arm
(p<0.001) [52]

Summary

DTC is the most common endocrine malignancy with an increas-
ing incidence globally over the last 30 years. The standard treat-
ment strategy for DTC patients is a multidisciplinary approach
with surgery and RIT as key components of therapy. The authors
of this publication aim to provide guidance in a controversial field,
based on available literature. Special controversy exists in the use
of radioiodine; the authors want to show its clinical usefulness in
the intermediate and low-risk groups. A risk-stratified and indivi-
dualized approach is highly advisable, which should integrate the
surgical procedure(s) performed, the results from histopathology,
and functional imaging as well as post-operative laboratory values
including thyroglobulin levels. Integration of diagnostic function-
al/radioiodine imaging may be advisable in order to further indivi-
dualize patient management. Benefits and also risks of RIT have to
be weighed against each other. Here, it is important to be aware
that RIT is not readily comparable to other systemic treatments in
the field of oncology, as it has comparatively few side effects and
also has a diagnostic, patient-reassuring component. The results
of further prospective trials (ESTIMABL 2, IoN, CLEARAD) are
expected. However, due to their limitation in terms of patient
numbers, duration of follow-up and potential biases arising from
differences in regional iodine supply and national standards of
care, the results may be of only limited value for the situation in
Germany and potentially for other countries in Europe. In contrast
to the US, the disease-specific mortality is decreasing in Germany
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and a way needs to be found to decrease treatment intensity with-
out, on the other hand, risking under-treatment. In a field rife with
diverging opinions and conflicting study results, shared decision-
making with the patient becomes even more important. Further
guidance can be expected from the joint EANM/SNMMI practice
guidelines on nuclear medicine evaluation and therapy of DTC,
soon to be published, as well as the German S3-guidelines on DTC.
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