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What is the role of RAI after thyroidectomy in the primary
management of DTC?

s RECOMMENDATION 32

A. Remnant ablation is not recommended routinely after
total thyroidectomy for patients with ATA low-risk
DTC. (Strong recommendation, High certainty
evidence)

B. RAI adjuvant therapy may be considered after total
thyroidectomy in patients with ATA low-intermediate
and intermediate-high risk of recurrent DTC.
(Conditional recommendation, Low certainty
evidence)

C. RAI adjuvant therapy is recommended routinely after
total thyroidectomy for patients with ATA high-risk
DTC. (Strong recommendation, Moderate certainty
evidence)

D. In patients with an initial diagnosis of DTC with distant
metastases, RAI therapy is recommended routinely after
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Our recommendations regarding utilization of RAI and
goals of therapy are adapted from the Martinique guide-
lines’®° and are summarized in Table 10. Important defini-
tions include the following:

Remnant ablation. Eliminate residual benign thyroid tis-
sue in the thyroid bed to facilitate treatment monitoring.

Adjuvant therapy. Additional RAI administered to reduce
the risk of recurrence.

Treatment of known disease. Treatment of known areas
of residual/metastatic disease.



TABLE 10. SUMMARY OF RECOMMENDATIONS FOR INITIAL RAI FOLLOWING THYROIDECTOMY?

Typical RAI Recommended "' 1 activity
Risk category recommendation level Goals of therapy
Low No 1.1-1.85 GBq (30-50 mCi) None or remnant ablation
Intermediate-low and Consider 1.1-3.7 GBq (30-100 mCi) Remnant ablation +/— adjuvant therapy
intermediate-high
High Yes 3.7-5.55 GBq (100-150 mCi) Remnant ablation and adjuvant therapy
Distant metastases Yes 3.7-7.4 GBq (100-200 mCi) Treatment of known disease, remnant
or consider dosimetry ablation

*Note that these recommendations represent guidelines and that a variety of additional features including patient preference, comorbid
conditions, access to care, pre-therapy imaging, and others may influence the decision to treat with RAI as well as the resulting activity
level. Consistent with the Martinique documents, the final recommendation for administered activity should be based on multidisciplinary
management recommendations.”®

RAI, radioactive iodine.



Estimated Risk of Structural Recurrence

PTC AND SUBTYPES®

RISK OF RECURRENCE

FTC/IEFVPTC®

‘T3a + microscopic ETE, T3b, or T4;
or ANY T with any of the followlng'

Pooly differentiated or high grade
Gross incomplete resection (R2)
cN1 23 cm

Extranodal extension (ENE)
Distant metastasis (M1)

T1, T2, or T3a with any of the following:
Bilateral multifocality >1cm

Clinically evident lateral LN mets (cN1b) <3 cm INTERMEDIATE-HIGH

216-30%

2+ Low-intermediate risk factors
Aggressive histology
Vascular invasion

T3a or; T1 or T2 with any of the following:
Unilateral multifocality

Microscopic ETE M LOW-INTERMEDIATE

10-15%

cN1a or pNia >2mm* or >5LNs

Negative margins or
microscopic + posterior margin (R1)

Tl and T2 (s4cm):
Unifocal
pNOa, or cNO and pNia (<5 LNs, all 2 mm) LOW
<10%

Negative margins or
only microscopic + anterior margin (R1)

] ' 'T3a + microscopic ETE, T3b, or T4;
or ANY T with any of the following:

Pooly differentiated or high grade

Widely invasive

Encapsulated angioinvasive:
extensive vascular invasion =4 vessels

cN1 23 cm**
Extranodal extension (ENE)
Distant metastasis (M1)

T1, T2, or T3a with any of the following:
Clinically evident lateral LN mets (cN1b) <3 cm**
2+ Low-intermediate risk factors

T3a or; T1 or T2 with any of the following:
Microscopic ETE

Limited vascular invasion <4 vessels”

cN1a or pNia >2mm* or >5LNs**

Negative margins or
microscopic + posterior margin (R1)

Tl and T2 (s4cm):
Minimally invasive: capsular invasion only®
pNOa, or cNO and pNia (<5 LNs, all s2 mm)**

Negative margins or
only microscopic + anterior margin (R1)

RISK OF RECURRENCE

oTC?

RISK OF RECURRENCE

INTERMEDIATE-HIGH
216-30%

LOW-INTERMEDIATE
10-15%

Low
<10%

T3a or; T1 or T2 with any of the following:

'T3a + microscopic ETE, T3b, or T4;

or ANY T with any oﬂhe tollowlng

Pooly differentiated or high grade
Widely invasive

Encapsulated angioinvasive:
extensive vascular invasion =4 vessels

cN1 23 cm**
Extranodal extension (ENE)
Distant metastasis (M1)

T1, T2, or T3a with any of the following:
Clinically evident lateral LN mets (cN1b) <3 cm**
2+ Low-intermediate risk factors

INTERMEDIATE-HIGH
216-30%

Microscopic ETE

LOW-INTERMEDIATE
10-15%

Limited vascular invasion <4 vessels”
cN1a or pN1a >2mm* or >5LNs**

Negative margins or
microscopic + posterior margin (R1)

Tl and T2 (s4cm):
Minimally invasive: capsular invasion only®
pNOa, or ¢cNO and pNia (<5 LNs, all 2 mm)** LOW
<10%

Negative margins or
only microscopic + anterior margin (R1)

LEGEND: PTC: Papillary Thyroid Carcinoma

FTC/IEFVPTC: Follicular Thyroid Carcinoma/Invasive Encapsulated Follicular Variant of Papillary Thyroid Carcinoma

0TC: Oncocytic Thyroid Carcinoma ®; WHO 2022 definition

*: No clear cutoffs for LNs between low-intermediate and high-intermediate risk groups. In general, smaller size and fewer lymph node metastases are associated with lower risk of recurrence.
**: LN mets are uncommon in OTC and FTC/IEFVPTC




31| Therapy

Goal

Remnant Adjuvant Treatment of
Ablation Treatment Known Disease
Initial staging v N v
Facilitate follow-up v vV N
Improve disease-specific survival . N vV
Decrease recurrence - N -
Improve - v v
progression-free survival
Curative intent - N v
Palliative intent - - v

FIG. 2. Terminology that should be used
to communicate the goals of '*'I therapy.



Should radioiodine be administered for OTC treatment?

s RECOMMENDATION 33

Outcome data are limited in OTC,; thus, specific recommen-
dations regarding use of RAI are not certain. If RAI 1s not
administered empirically, evaluation of 10odine avidity with a
diagnostic whole-body scan (WBS) may be considered. (Con-
ditional recommendation, Very low certainty evidence)



How should patients be prepared for RAl administration?
s RECOMMENDATION 34

A. In patients with DTC in whom RAI remnant ablation
or adjuvant therapy is planned, preparation with
rhTSH stimulation 1s preferred over thyroid hormone
withdrawal. (Strong recommendation, High certainty
evidence)

B. In patients with DTC of any risk level with significant
comorbidity that may preclude thyroid hormone with-
drawal prior to RAI administration, thTSH prepara-
tion should be considered. (Good Practice Statement)



C. If thyroid hormone withdrawal is planned prior to
RAI therapy or diagnostic testing, LT4 should be
withdrawn for 3—4 weeks. If LT4 1s withdrawn for >4
weeks, substitution of L'T4 with liothyronine (LT3) in
the initial weeks should be considered. In such cir-
cumstances LT3 should be withdrawn for at least 2
weeks. Serum TSH should be measured prior to radi-
oisotope administration to evaluate the degree of TSH
elevation. (Good Practice Statement)

D. A goal of TSH >30 mIU/L should be employed in
preparation for RAI therapy or diagnostic testing.
(Good Practice Statement)

E. In patients with known distant metastases, either L'T4
withdrawal or thTSH can be used for preparation.
(Conditional recommendation, Low certainty evidence)




Should a low-iodine diet be prescribed prior to RAI
administration?

s RECOMMENDATION 35

A low-1odine diet for approximately 1-2 weeks should be
used for patients undergoing RAI remnant ablation or treat-
ment. (Good Practice Statement)



tion. A low-1odine diet 1s generally defined as a restriction in
1odine consumption to <50 mcg/day. Consultation prior to
the administration of RAI should include a series of ques-
tions to confirm adherence to a low-1odine diet and exclude
other known high-dose 10dine sources (€.g., intravenous con-
trast within 3 months or amiodarone use) to prepare for the
optimal timing of RAI imaging/therapy. Although urinary



Although low-10dine diets may be cumbersome or unpa-
latable, serious side effects are relatively infrequent,? with
case reports of potentially life-threatening hyponatremia
occurring most often in patients who (1) are elderly and sub-
ject to thyroid hormone withdrawal, (11) have metastatic dis-
ease, (111) are concurrently treated with thiazide diuretics,
and (iv) are on a low-iodine diet for longer than a week.3!? It
1s important to avoid restriction of non-iodized salt during
the low-10dine diet, since this may be associated with hypo-
natremia, especially in patients undergoing thyroid hormone
withdrawal.



When and how should diagnostic radioiodine WBS be per-
formed?

s RECOMMENDATION 36

Postoperative diagnostic '=’I or low-dose '°'I WBS may
be considered for patients undergoing RAI treatment prior to
their therapeutic (ablative, adjuvant, or treatment) adminis-
tration to help guide treatment planning. (Conditional rec-
ommendation, Low certainty evidence)



Overall, representative changes in management that can
be obtained with use of pre-therapy WBS include (i) detec-
tion of very large thyroid remnants with greater than 15%
uptake, which may be an indication for additional surgery;
(11) detection of an insignificant thyroid remnant, which,
when combined with a Tg level of <1 ng/mL, may obviate
the need for RAI therapy or lead to a dose reduction; and
(ii1) the detection of clinically unsuspected nodal or distant
metastatic disease. These findings may alter the decision to
pursue RAI treatment and could result in the modification of
the selected activity.



Should single photon emission computed tomography
with computed tomography be performed with the WBS?.

s RECOMMENDATION 38

Single photon emission computed tomography with com-
puted tomography (SPECT/CT) may be performed when
available with diagnostic or post-treatment WBS. (Condi-
tional recommendation, Low certainty evidence)



How should patients be educated regarding radiation
safety?

s RECOMMENDATION 39

Patients should be provided oral and written instructions
before preparation for RAI begins to minimize exposure to
their families and members of the public, consistent with
guidelines in the country where therapy 1s performed (e.g.,
in the United States, those of the Nuclear Regulatory Com-
mission). (Good Practice Statement)

-



How do you counsel and minimize risks of RAI side effects
to the salivary glands and lacrimal ducts?.

s RECOMMENDATION 40

A. Patients should be counseled that RAI treatment may
be associated with (acute and chronic) salivary gland
morbidity, lacrimal duct stenosis, and potential risk of
secondary malignancies. (Good Practice Statement)

B. For prevention of salivary gland side effects after
RAI, general measures including hydration are rec-
ommended.?** (Good Practice Statement)

C. Patients with xerostomia are at increased risk of den-
tal caries and should discuss preventive strategies
with their dental health professional. (Good Practice
Statement)

D. Surgical correction should be considered for nasola-
crimal outflow obstruction, which often presents with
excessive tearing (epiphora) but also predisposes to
infection. (Good Practice Statement)



How should patients be counseled regarding the risk of
second primary malignancy after receiving RAIl therapy?

s RECOMMENDATION 41

Patients should be counseled about the risks of second pri-
mary malignancy (SPM) after RAI treatment for DTC. The
absolute increase 1n risk attributable to RAI appears to be
small and does not warrant additional screening for SPM.
(Good Practice Statement)



Taken together, the evidence from studies with large number
of patients suggests a small dose-related increase in SPM fol-
lowing RAI Further studies to identify subgroups of patients
at greatest versus lowest risk for SPM are needed to better
individualize risk assessment for patients. The use of laxa-
tives may decrease radiation exposure for the bowel, particu-
larly i1n patients treated after prolonged thyroid hormone
withdrawal; vigorous oral hydration reduces exposure of the

bladder and gonads.309-839:874



What other testing should patients receiving RAI therapy
undergo?

s RECOMMENDATION 42

Patients receiving therapeutic administration of RAI
should have a baseline complete blood count and assessment
of renal function. (Good Practice Statement)



therapies. Radiation to the bone marrow 1s impacted by sev-
eral factors, including renal function. The kidneys are a major
means of 10dine excretion from the body, and physiological
radioisotope study research in non-thyroidectomized individ-
uals has shown that renal impairment significantly reduces
RAI excretion.®”! In patients with significant renal failure,
dosimetry-guided therapy should be considered. Females of



How should patients be counseled about RAI therapy and
pregnancy, nursing, and gonadal function?

= RECOMMENDATION 43

A. Female patients of reproductive age receiving RAI
therapy should have a negative screening evaluation
for pregnancy prior to RAI administration and avoid
pregnancy for at least 6 months after receiving RAL
(Good Practice Statement)

B. RAI should not be given to nursing female patients.
Depending on the clinical situation, RAI therapy
should be deferred until lactating women have stopped
breast-feeding or pumping for at least 3 months. A
diagnostic '*°T scan may be performed in recently lac-
tating women to detect breast uptake that may warrant
deferral of therapy. (Good Practice Statement)

C. Male patients receiving cumulative radioiodine activ-
ities >14.8 GBq (400 mCi) should be counseled
regarding potential risks of infertility. (Good Practice
Statement)

D. Female patients receiving RAI should be counseled
that such therapy has not been shown to impact future
fertility. (Good Practice Statement)



gestation. NIS 1s expressed in the placenta, and 1odine is
transported from the mother to the developing fetus; in addi-
tion to the direct effects of RAI in pregnancy from circulat-
ing *'T on kidneys, bladder and bone marrow, there are
recogmzed effects of radiation on the ovaries.376-%78 Tempo—
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rical comphcat1ons and pregnancy outcomes. Overall, there
were no differences in the assessed outcomes if pregnancy
occurred more than 6 months after RAI was administered.
When pregnancy occurred less than 6 months after RAI,
there was a small but significant increase in congenital mal-
formations i in the offsprmg (OR 1. 74 [CI 1 01 2 971).885
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especially if more urgent treatment is desired.®> Dopaminer-
gic agents might be useful in decreasing breast exposure in
recently lactating female patients, although caution should
be exercised given the risk of serious, albeit rare, side
effects, including cardiovascular, neurological, and psychiat-
ric disorders associated with their routine use to suppress
postpartum lactation.%?!



Although data are limited, it has been recommended that
males who receive >'I wait at least 120 days (the lifespan of
sperm) after '>'I therapy before attempting conception or
providing a sperm sample for assisted reproduction. 898
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It has been suggested that sperm banking be considered in
males who receive cumulative RAI activities 214.8 GBq
(400 mCi).®%> Gonadal radiation exposure is reduced with
good hydration, frequent micturition to empty the bladder,
and avoidance of constipation.”®
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Review article

Effects of fetal involvement of inadvertent radioactive iodine therapy ™)

Check for

for the treatment of thyroid diseases during an unsuspected pregnancy ==
Shigeo lijima

Department of Regional Neonatal-Perinatal Medicine, Hamamatsu University School of Medicine, 1-20-1 Handayama, Hamamatsu, Shizuoka, 431-3192, Japan
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Fig. 1. Distribution of radioactive iodine (**'I) in fetal tissues at 8 and 14 weeks of gestation, according to Sternberg [31]: (a) liver; (b) lungs; (c) heart; (d) digestive tract; (e)
kidney; (f) adrenal glands; (g) brain; (h) amniotic fluid.



What is the role of radiotherapy, with or without chemo-
therapy, in patients with DTC?

s RECOMMENDATION 44

A. Adjuvant external beam radiotherapy (EBRT) for
patients with DTC with high-risk features for locore-
gional disease progression (such as aggressive histo-
logic subtype, gross extrathyroidal extension, positive
margins, and visceral or soft tissue invasion) may be
considered in select cases, especially if the expected
disease progression would not be amenable to salvage
surgery. The potential benefit of improving locore-
gional relapse-free survival must be weighed against
the absence of data demonstrating improvement in
overall survival and the known risks of clinically
meaningful toxicity. (Conditional recommendation,
Low certainty evidence)

B. EBRT with or without concurrent chemotherapy in
patients with DTC with gross residual disease in the
postoperative setting or with locally advanced unre-
sectable disease may be considered in select patients
who may benefit from improved locoregional control.
EBRT with or without concurrent chemotherapy may
increase locoregional control but also causes acute-
and long-term treatment-related toxicity. (Conditional
recommendation, Low certainty evidence)



Long-Term Management
and Advanced DTC Management

What are the appropriate features of long-term management
of patients with DTC?



DATA Framework for
Initial Therapy

Diagnosis and Surgery

AJCC Staging Histopathology Clinical Information

ATA Risk of Recurrence

Assessment 6-12 weeks post-op
on levothyroxine therapy:
Tg/Tg Ab & Imaging




Treatment Decision:
RAI therapy vs. no RAI therapy

Assessment 6-12 months after
initial therapy for response classification:
Tg/Tg Ab & Imaging



What is the appropriate degree of TSH suppression in
patients treated for DTC?

s RECOMMENDATION 45
Individualization of decisions to initiate TSH suppression
to below the reference range 1s recommended based on



potential benefits and risks; recognizing that patients with high-
risk disease may be more likely to benefit from a TSH in the
subnormal range than those with low-risk disease (see Table 9).
(Conditional recommendation, Low certainty evidence)



How long should TSH suppression to below the reference
range be maintained?.

= RECOMMENDATION 46

A. Long-term TSH suppression is not suggested for
patients with low- or intermediate-risk disease who
have no evidence of biochemical or structural recur-
rence. (Conditional recommendation, Low certainty
evidence)

B. Risks versus benefits of TSH suppression and TSH
goals should be re-evaluated over time. (Good
Practice Statement)

— e e
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TABLE 9. RESPONSE CRITERIA AFTER INITIAL THERAPY BASED ON TYPE OF INTERVENTION

Post total thyroidectomy

Post total thyroidectomy

Response and/or neck dissection and/or neck dissection
to therapy with RAI ablation or therapy  without RAI ablation Post hemithyroidectomy TSH goal
Excellent Nonstimulated Tg <0.2 or Nonstimulated Tg <2.5 Normal or low-risk nodules TSH within normal
stimulated Tg <1 and in the contralateral lobe, reference range
negative imaging or contralateral lobe
nodules with benign
biopsy AND no abnormal
lymph nodes on imaging
Indeterminate  Nonspecific findings on Nonspecific findings N/A® TSH within normal
imaging studies or on imaging studies reference range”
nonstimulated Tg 0.2-1 or nonstimulated
or stimulated Tg 1-10 Tg 2.5-5, or stable/
or stable/ declining declining TgAb levels
TgAD levels
Biochemically Non-stimulated Tg >1 or Nonstimulated Tg >5 or N/A® TSH below normal
incomplete stimulated Tg >10 or increasing TgAb reference range®
increasing TgAb levels and  levels and negative
negative imaging 1maging
Structurally Structural evidence of disease Structural evidence of  Structural evidence of TSH below normal
incomplete (suspicious imaging or disease (suspicious disease (suspicious reference range*
biopsy proven local or imaging or biopsy 1maging or biopsy proven
distant metastatic disease) proven local or distant ~ local or distant metastatic
metastatic disease) disease)




What is the role of serum Tg measurement in the follow-up
of DTC?

= RECOMMENDATION 47

A. Serum Tg should be measured by an assay that is cali-
brated against the BCR457 standard. Tg antibodies
should be quantitatively assessed with every measure-
ment of serum Tg. (Good Practice Statement)

B. Measure serum Tg (on thyroid hormone therapy)
after total thyroidectomy, with or without RAI, to
monitor for response to therapy and to determine
recurrence (although the predictive value is greater
after RAI). (Strong recommendation, Moderate
certainty of evidence)

C. Measurement of serum Tg during initial follow-up
while receiving thyroxine therapy should be undertaken
every 6—12 months. More frequent serum Tg measure-
ments may be appropriate for ATA intermediate-high
or high-risk patients. (Good Practice Statement)

D. Measurement of serum Tg on thyroid hormone in
patients after lobectomy during initial follow-up is not
recommended routinely (see Recommendation 30).
(Conditional recommendation, Very low certainty
evidence)
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. In patients with circulating anti-Tg antibodies, trends of
serial TgAD levels using the same assay may be useful to
monitor disease. Current Tg immunometric assays
(IMA) and radioiommunoassays (RIA) are often affected
by TgAb, and Tg liquid chromatography-tandem mass
spectrometry (LC-MS/MS) has low sensitivity. These
should not be solely relied upon to monitor patients with
circulating TgAb levels. Imaging is the primary modality
for monitoring in this population. (Conditional recom-
mendation, Low certainty evidence)



TABLE 9. RESPONSE CRITERIA AFTER INITIAL THERAPY BASED ON TYPE OF INTERVENTION

Post total thyroidectomy

Post total thyroidectomy

Response and/or neck dissection and/or neck dissection
to therapy with RAI ablation or therapy  without RAI ablation Post hemithyroidectomy TSH goal
Excellent Nonstimulated Tg <0.2 or Nonstimulated Tg <2.5 Normal or low-risk nodules TSH within normal
stimulated Tg <1 and in the contralateral lobe, reference range
negative imaging or contralateral lobe
nodules with benign
biopsy AND no abnormal
lymph nodes on imaging
Indeterminate  Nonspecific findings on Nonspecific findings . TSH within normal
imaging studies or on imaging studies reference range”
nonstimulated Tg 0.2-1 or nonstimulated
or stimulated Tg 1-10 Tg 2.5-5, or stable/
or stable/ declining declining TgAb levels
TgAD levels
Biochemically Non-stimulated Tg >1 or Nonstimulated Tg >5 or N/A® TSH below normal
incomplete stimulated Tg >10 or increasing TgAb reference range®
increasing TgAb levels and  levels and negative
negative imaging imaging
Structurally Structural evidence of disease Structural evidence of  Structural evidence of TSH below normal
incomplete (suspicious imaging or disease (suspicious disease (suspicious reference range*

biopsy proven local or
distant metastatic disease)

1maging or biopsy
proven local or distant
metastatic disease)

1maging or biopsy proven
local or distant metastatic
disease)




Can monitoring be de-escalated or discontinued in
patients with low-risk DTC?

s RECOMMENDATION 48

1. For patients with low-risk DTC treated with total thy-
roidectomy and RAI and a sustained excellent
response 5—8 years after initial therapy, routine ultra-
sound can be discontinued, and patients can be fol-
lowed subsequently with biochemical markers alone
every 1-2 years. (Conditional recommendation, Low
certainty of evidence)

2. Patients with low-risk DTC treated with total thyroid-
ectomy and RAI and sustained excellent response for
10-15 years do not require continued routine bio-
chemical monitoring for thyroid cancer and should be
considered to have achieved a complete remission.
(Good Practice Statement)

3. For patients with low-risk DTC treated with a total
thyroidectomy alone and a sustained excellent
response 5—8 years after initial therapy, routine ultra-
sound can be discontinued, and patients can be fol-
lowed subsequently with biochemical markers alone
every 1-2 years. (Conditional recommendation, Low
certainty of evidence)




4. Patients with low-risk DTC treated with total thyroid-
ectomy alone and sustained excellent response for 10—
15 years do not require continued routine biochemical
monitoring for thyroid cancer and have achieved a
complete remission. (Good Practice Statement)

5. For patients with low-risk DTC treated with lobec-
tomy, if initial ultrasound i1s negative, subsequent
ultrasounds should be performed every 1-3 years for
5-8 years after initial therapy. Nodules in the residual
lobe should be monitored as per ATA thyroid nodule
guidelines. (Good Practice Statement)



6. For patierits with low-risk DTC treated with
lobectomy, 1f postoperative Tg 1s not markedly




elevated (see Recommendation 30), additional
Tg testing is not recommended routinely. (Good Practice
Statement)



TABLE 11. Low-RisKk DTC wiTH EXCELLENT RESPONSE TO THERAPY DE-ESCALATION RECOMMENDATIONS

Treatment
and response to therapy

Unstimulated thyroglobulin

TSH

Suggested frequency
of neck ultrasound

Hemithyroidectomy

Total thyroidectomy,
no RAI
Excellent response

Total thyroidectomy
+ RAI
Excellent response

Once postoperatively
(see Recommendation 48)
<2.5 ng/mL with undetectable TgAb

<0.2 ng/mL with undetectable TgAb

Normal

Normal

Normal

“Every 1-3 years for 5-8 years

Every 1-3 years for 5-8 years,
then discontinue unless Tg
level rises or TgAb becomes
newly detectable

Every 1-3 years for 5-8 years
and then discontinue unless
Tg level rises or TgAb
becomes newly detectable




Diagnostic RAI WBS.
s RECOMMENDATION 49

A. Patients who have undergone lobectomy or total thy-
roidectomy without RAI should not undergo surveil-
lance radioiodine WBS. (Good Practice Statement)

B. Patients with DTC who are at low- and low-
intermediate risk of recurrence and who have excellent
response to therapy do not require routine diagnostic
radioiodine WBS during follow-up. (Conditional rec-
ommendation, Low certainty evidence)

C. Patients with DTC who are at intermediate-high and
high risk of recurrence can be evaluated with diagnostic
radioiodine WBS to evaluate for iodine-avid disease if
there is clinical suspicion for recurrence. WBS, if under-
taken, can be performed with '*’I or low activity 'L
(Conditional recommendation, Low certainty evidence)

D. SPECT-CT radioiodine imaging may be performed in
addition to planar imaging to anatomically localize
the radioiodine uptake and distinguish between likely
cancer and nonspecific uptake. (Conditional recom-
mendation, Low certainty evidence)



Hybrid cameras combine a dual-head SPECT gamma cam-
era with a CT scanner in one gantry. This allows direct super-
1mposition of functional and anatomical images. The radiation
dose delivered to the patient by the low-dose CT scan is 2-5
mSv, which is much lower than the dose accompanied by the
administration of 3.7 GBq (100 mCi) of *'I (approximately

50 mSv). SPECT-CT performed after the administration of a
Adiaonnctie nr a tharaneantie dnece (S>1 1 (Ra AN MmO naf R AT 1c



isotope. 19121914 Additionally, a few small single-center studies
have examined the role of other positron-emitting radiophar-
maceuticals in detecting DTC, including ['®F]-tetralfuoroborate
(TFB),1015  [®®Ga]PSMA-11,1916 and [*®Ga]DOTATATE/
DOTANOC.!%17 The role of these novel agents in thyroid can-
cer remains undefined.
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'SEDG-PET/CT scanning.
=« RECOMMENDATION 50

A. Imaging using '*FDG-PET/CT scanning may be per-
formed in patients with DTC at high risk of recur-
rence with elevated serum Tg levels, particularly in
patients with OTC or aggressive histologies and in
patients who have a history of negative RAI imaging.
(Conditional recommendation, Moderate certainty
evidence)

B. Imaging with "*FDG-PET/CT scanning may also be
employed: (1) as a prognostic tool in patients at high-
est risk for rapid disease progression and disease-
specific mortality and (i1) as an evaluation of post-
treatment response following systemic or local ther-
apy of invasive disease. (Conditional recommenda-
tion, Low certainty evidence)



A meta-analysis from 2019 indicates that the sensitivity of
TSH-stimulated '°FDG-PET in detection of disease may not
be superior to that of studies undertaken in an unstimulated
setting.!9%* False positive results may be found with '*FDG-
PET imaging with TSH stimulation.'%*! The frequency of
false positive lesions varies from 0% to 39% between series,
even with TSH stimulation. These false positive rates justify
a FNA biopsy with cytology and Tg measurement in the hub
washout for cases where an accessible lymph node is identi-
fied by '*FDG-PET/CT (to confirm the presence of thyroid
cancer prior to initiating therapy). Detection of lesions in
other locations should prompt dedicated cross-sectional
imaging of those regions for confirmation and clinical
decision-making. Finally, it 1s important to recognize that
'®SFDG-PET is insensitive for detecting brain metastases and
that standard imaging stops in the mid-thigh. Thus, if there is
concern for metastases to brain or below the thighs, brain MRI
and extension of 1mages to the feet should be considered.



Is ongoing risk stratification (response to therapy) useful
in guiding long-term disease surveillance and therapeutic
management decisions?

s RECOMMENDATION 51

Ongoing risk stratification (dynamic risk assessment),
when used 1in combination with the 1nitial risk of recurrence,
allows the clinician to provide individualized management
recommendations while risk estimates evolve over time and
should be used to inform timing and type of imaging. (Good
Practice Statement)



Dynamic Risk Stratification

Diagnosis and Assessment:

e Treatment Response A ssessment of ROR

after treatment

Excellent

Indeterminate

Biochemically
incomplete

Structurally
incomplete

FIG. 6. Dynamic risk stratification and DATA after initial therapy. After initial pathology, imaging, and clinical eval-
uations are used to estimate risk of recurrence (ROR), a treatment decision is made followed by assessing response to
therapy leading to a re-estimation of ROR to inform monitoring approaches.



DATA Framework for
Persistent/Recurrent Disease

Diagnosis of residual or clinically
recurrent DTC isolated to the neck

Assessment of node/lesion
size & Tg/Tg Ab levels



Treatment decision:
Intervention or Monitoring

Intervention options:
Surgery, local therapy or RAI

Monitor with serial imaging
and Tg/Tg Ab

A ssessment for response or
progression with Tg/Tg Ab & Imaging

FIG. 7. DATA framework when a patient is diagnosed with residual or clinically recurrent localized DTC in the
neck.



When and what type of treatment should be performed
when there is evidence for locoregional residual, clinically
recurrent, or progressive DTC?

s RECOMMENDATION 352

1. A decision to perform a therapeutic compartmental or
focused central and/or lateral neck operation in the re-
operative setting should be based on a combination of
factors. These include extent of prior operation(s), size
and anatomic location of new disease, pace of growth,
patient factors and preference, and context to overall
disease management. (Good Practice Statement)

2. Percutaneous ethanol ablation may be considered an
alternative therapy for recurrent or residual thyroid
cancer, with greatest use in patients at high risk for
complications from reoperation. (Conditional recom-
mendation, Low certainty evidence)

3. RFA may be considered an alternative therapy in
recurrent or residual thyroid cancer, with greatest use
in patients at high risk for complications from reopera-
tion. (Conditional recommendation, Low certainty
evidence)



Should RAIl therapy be used for the treatment of isolated
cervical lymph node metastases?

s RECOMMENDATION 33

Additional RAI therapy for identified isolated cervical
lymph node metastases may be considered after local therapy
has been performed or if local therapy is not feasible. (Con-
ditional recommendation, Low certainty evidence)



Hirsch et al. retrospectively studied the effect of a second
RAI treatment in a cohort of patients with DTC with incom-
plete biochemical/structural response to initial treatment
with surgery and RAI in the absence of distant metasta-
ses. 1988 For the incomplete biochemical response cohort, 44
of the 60 patients with evaluable data (73.3%) still had an
elevated Tg level 1-2 years after the second RAI treatment.
For the incomplete structural response cohort who under-
went re-treatment with RAI alone (median lesion size
11.6 mm), no significant change in stimulated or unstimu-
lated Tg levels ensued 1-2 years after the second RAI treat-
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tural evidence of persistent locoregional disease. Hung et al.
retrospectively evaluated use of RAI after reoperation
for recurrent or persistent disease.'%®® Of 102 patients under-
going reoperation, 50 (49.0%) received additional RAI.
Median Tg levels at all timepoints studied were similar
between the reoperation with RAI group and the reoperation
without RAI group (Tg before reoperation, 3.3 ng/mL vs.
2.4 ng/mL, respectively; Tg after reoperation, 0.6 ng/mL vs.
0.2 ng/mL; and Tg after RAI, 0.5 ng/mL vs. 0.2 ng/mL; all
differences were nonsignificant). Structural recurrence after



Should external beam radiation therapy be used in iso-
lated cervical node metastases?

s RECOMMENDATION 54
EBRT using modern techniques such as IMRT and stereo-

tactic radiation may be considered for locoregional recur-
rences that are not surgically resectable or when there is
extranodal extension or involvement of soft tissues. (Condi-
tzonal recommendatwn Low certainty evzdence)
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What preparation and dosing strategies should be used
for RAIl therapy for locoregional and/or distant metastases?

s RECOMMENDATION 55

A. Empirically administered amounts of >'I >5.5 GBq
(150 mCi) that have high potential to exceed toxicity
parameters should be avoided in patients >70 years or
with renal failure. Such patients should be evaluated
with dosimetry to confirm safety prior to RAI adminis-
tration if doses >5.5 GBq (150 mCi) are being



considered. (Strong recommendation, Moderate cer-
tainty evidence)

. Dosimetry-guided RAI (either lesional or maximum
tolerated activity) may be considered in patients with
locoregional or metastatic disease when administered
activities >5.5 GBq (150 mCi) are considered.
(Conditional recommendation, Moderate certainty
evidence)

. thTSH-mediated elevation or LT4 withdrawal may be
utilized to prepare patients with distant metastatic dis-
ease who are being treated with RAI. (Conditional
recommendation, Low certainty evidence)



disease.!12%1123 With brain metastases or metastases close to
the spinal cord or superior vena cava, swelling can compro-
mise neurological function or produce superior vena cava syn-
drome. If brain or spinal canal metastases are detected, EBRT
prior to RAI and high-dose corticosteroid therapy are recom-
mended to limit the risk of acute tumor swelling (see Recom-
mendation 79). For the timing before and after RAI,
dexamethasone 2—4 mg can be administered every 8 hours
starting 6—12 hours prior to thTSH and RAI administration or
atter 10—12 days of thyroid hormone withdrawal; the steroid
dosages can be tapered (1) over 1 week post-therapy, or (i1) for
48—72 hours after rh'TSH administration, or (ii1) for 72 hours
after re-institution of thyroxine therapy when thyroid hormone
withdrawal was employed.!!!® In these challenging situations,



What RAI dosing strategies should be used for patients
with pulmonary metastases?

= RECOMMENDATION 56

A. Pulmonary micrometastases can be treated with RAI
therapy, and this may be repeated if the disease con-
tinues to concentrate RAI and clinically respond.
(Conditional recommendation, Low certainty
evidence)

B. RAI dosing for pulmonary micrometastases should
either be empiric (3.7-7.4 GBq, 100-200 mCi, or
3.7-5.55 GBq, 100-150 mCi for patients >70 years)
or estimated by dosimetry to limit whole-body reten-
tion to 2.96 GBq (80 mCi) at 48 hours with 200 cGy
to the bone marrow. (Good Practice Statement)

C. Radioiodine-avid macronodular metastases can be
treated with RAI, and treatment can be repeated when
objective benefit is demonstrated. RAI dosing either
may be empiric (3.7-7.4 GBq, 100-200 mCi, or 3.7—-
5.55 GBq, 100-150 mCi for patients >70 years) or
informed by whole-body dosimetry to limit whole-
body retention to 2.96 GBq (80 mCi) at 48 hours with
200 cGy to the bone marrow. (Conditional recom-
mendation, Low certainty evidence)



What RAI dosing strategies should be used for patients
with bony metastases?

s RECOMMENDATION 57

A. RAI for iodine-avid bone metastases has been associ-
ated with improved survival and should be employed.
(Strong recommendation, Low certainty evidence)

B. The activity administered could be given either
empirically (3.7-7.4 GBq, 100200 mCi) or as



determined by dosimetry. (Conditional recommenda-
tion, Very low certainty evidence)



When should empirical RAI be considered for Tg-positive,
RAI diagnostic scan-negative patients?

s RECOMMENDATION 58

A. In the absence of structurally demonstrable disease,
patients with stimulated serum Tg <10 ng/mL after thy-
roid hormone withdrawal or <5 ng/mL with thTSH
(indeterminate response) can be followed with thyroid
hormone therapy alone, reserving additional treatment
for emergence of rising serum Tg levels over time or
other evidence of structural disease progression.
(Conditional recommendation, Low certainty evidence)

B. Empiric (3.7-7.4 GBq, 100200 mCi) or dosimetrically
determined RAI therapy may be considered in patients
with more significantly elevated or rapidly rising serum
Tg levels where imaging (e.g., cross sectional imaging
and/or 18FDG—PET/CT) has failed to reveal tumor ame-
nable to directed therapy. (Conditional recommenda-
tion, Low certainty evidence)

C. If persistent nonresectable disease is localized after
empiric administration of RAI, and there is objective
evidence of significant tumor reduction, then repeated
RAI therapy can be considered until the tumor has
been eradicated or the tumor no longer responds to
treatment. (Conditional recommendation, Low cer-
tainty evidence)



Tg levels <10 ng/mL.713’1094’1 138,1141,1144,1149-1153 The most
compelling evidence for benefit from empirical RAI therapy
1s for multiple pulmonary metastases, which are typically not
amenable to surgical management or EBRT.!138:1154



How is radioiodine-refractory DTC classified?
s RECOMMENDATION 59

A. RAIR DTC (including OTC) cannot be diagnosed in
patients who have not received an ablative or treat-
ment dose of RAI Patients who meet criteria for RAI
should receive ablative or treatment administrations of
RAI to determine status. (Good Practice Statement)

B. Patients who have RAIR DTC should not receive
additional empiric RAI therapy. Other treatments
should be considered. (Good Practice Statement)



Strong criteria suggesting iodine-refractory DTC include (1)
absence of '>'T uptake on a post-therapy scan (Recommenda-
tion 37) in the setting of confirmed disease visible on structural
or '*FDG-PET imaging. This may occur at the time of initial
treatment of metastatic DTC or at the time of a subsequent RAI,
and/or (i) progression of disease less than 6 months after a treat-
ment appropriate administration of therapeutic RAI demon-
strated uptake on post-therapy scans.




Supplemental criteria suggesting less RAI sensitivity.

A. No uptake present on a diagnostic "I or '°'I WBS in
the presence of otherwise detectable disease. This crite-
rion 1s known to predict less favorable response to RAI,
but some fraction of patients in this category will have
a positive post-therapy scan and may still derive some
clinical benefit from RAL

B. Uptake is present in some (but not all) tumor foci on
post-therapy WBS. This criterion does not preclude use
of RAI but instead suggests that a multimodal treatment
approach could be appropriate depending on therapeutic
response. RAI alone 1s not adequate treatment for this
subgroup of patients.



Predictors for tumor response to RAI treatment are presence
of '°'T uptake, younger patient age, well-differentiated histol-
ogy, small metastases, and low '°*FDG uptake. These parame-
ters are closely related!!>%1158:1159 and can predict response to
treatment. About two-thirds of patients with metastases dem-
onstrate '°'T uptake in them, and only half of such individuals
will be cured with repeated courses of RAL



Which patients with metastatic DTC can be followed with-
out additional therapy?

s RECOMMENDATION 60

A. Patients with RAIR metastatic DTC that is asymptom-
atic, stable, or minimally progressive, or who have clin-
ically significant comorbidities, can be monitored on



TSH-suppressive thyroid hormone therapy with serial
radiographic imaging every 3—12 months. (Conditional
recommendation, Low certainty evidence)

. In the absence of planned systemic treatment or redif-
ferentiation therapy, molecular testing is not routinely
recommended in patients with RAIR residual DTC.
(Conditional recommendation, Moderate certainty
evidence)
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