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The incidence of thyroid nodules and thyroid cancer is increasing. Most
differentiated thyroid cancer cases have an indolent course with favourable
survival outcomes. Management should be individualised and involve a dynamic
and multidisciplinary team approach, with consideration of patient preference to
avoid over treatment of low-risk disease and under treatment of high-risk disease.

heincidence of both thyroid nodules

and thyroid cancer is increasing

worldwide."* In 2018, thyroid can-

cer was the ninth most common
cancer diagnosed in Australia and accounted
for 2.5% of all new cancer diagnoses. One in
80 (1.3%) people in Australia by the age of
85years will be diagnosed with thyroid
cancer. The increase in incidence is mostly
because of the increased use of medical imag-
ing and detection of early-stage papillary
thyroid cancers (PTC). Despite this, thyroid
cancer mortality is low and accounts for 0.3%
of all cancer-related deaths and carries a
favourable five-year survival of 97%, compared

ENDOCRINOLOGY TODAY 2023; 12(4): 6-13

with 70% across all cancer types.>®

There are four main types of thyroid
cancer: PTC (arising from follicular cells),
follicular thyroid cancer (FTC, also arising
from follicular cells), anaplastic thyroid
cancer (a more aggressive form of follicular
cell-derived thyroid cancer) and medullary
thyroid cancer (arising from parafollicular
C-cells). Differentiated thyroid cancer
(DTC) includes: PTC, which accounts for
about 90% of all thyroid cancers; FTC, which
accounts for about 5% of all thyroid cancers;
and a rare subtype Htrthle cell cancer. This
article focuses on the diagnosis and man-
agement of DTC.
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Presentation

Thyroid nodules are common in the general
population and become more frequent with
older age. Reassuringly, most thyroid nodules
are benign. The most common presentation
of thyroid cancer is through an incidental
finding of thyroid nodules on imaging or
with a lump in the neck. Appropriate risk
assessment of thyroid nodules is required to
facilitate correct identification of suspicious
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nodules, which warrant ongoing surveillance
and diagnostic procedures.”

Clinical assessment

Assessment of thyroid nodules should begin
witha clinical evaluation, including thorough
history taking and an examination to identify
suspicious features for malignancy. Risk factors
for malignancy on history taking include a
positive family history of thyroid cancer and

Key points

The incidence of thyroid cancer is increasing, with most cases
being incidentally diagnosed on ultrasound.

Thyroid nodules should be carefully evaluated for suspicious clinical
and sonographic features (including age, family history and the
appearance, size and rate of growth of the nodule) to determine if
further investigation with fine-needle aspirate biospy is required.
Thyroglobulin (Tg) assessment should only occur post-thyroidectomy,
as there is no appropriate reference range for its interpretation
before surgery.

Management is individualised and, for advanced disease, may be
guided by a multidisciplinary team. The goal is to stratify risk early
and recommend appropriate next steps (extent of surgery, radioactive
iodine dosing and suitability for use of tyrosine kinase inhibitors).

interpretation.

past cranial, neck or whole-body irradiation.
Red-flag symptoms suspicious for malignant
thyroid nodules include rapidly enlarging
nodules or symptoms of compression, such as
voice hoarseness or dysphagia. On examina-
tion, benign nodules are usually soft and
mobile with swallowing, whereas malignant
thyroid nodules may be fixed in position,
invading adjacent structures and associated
with palpable cervical lymphadenopathy.

Serial clinical evaluation of thyroid-stimulating hormone, Tg and
thyroglobulin antibody levels is required to assess disease response
post-thyroidectomy. Serial Tg and thyroglobulin antibody
measurements must be performed together to allow for appropriate

Dynamic risk stratification should be performed at each
subsequent visit for continuous assessment of disease risk, based
on treatment response.

* Tyrosine kinase inhibitors have been shown to delay disease
progression in patients with radioiodine-refractory thyroid cancer.
Currently, lenvatinib is the only tyrosine kinase inhibitor that is

PBS subsidised for this indication.

Diagnostic workup

The diagnostic workup of patients with a pal-
pable thyroid nodule should begin with a
serum thyroid-stimulating hormone (TSH)
measurement and neck ultrasound, followed
by a fine-needle aspirate biopsy (FNAB) if
indicated. Malignant nodules are usually
nontoxic and, therefore, present with a TSH
level that s either elevated or within the normal
range. It is important to include relevant
history-taking and examination findings on
the radiology request form for neck ultra-
sound, particularly if there are any clinical
features suspicious for malignancy (Box 1). If
concerned about malignancy, ensure to request
sonographic examination of the cervical
lymph nodes as well. There is no role in per-
forming a preoperative assessment of thy-
roglobulin (Tg) levels, as there is no appropriate
reference range for its interpretation. Tglevels
can be elevated in benign and malignant
disease. As such, Tg assessment should be
confined to the post-thyroidectomy period to
enable risk assessment for DTC.
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FEATURE DIFFERENTIATED THYROID CANCER CONTINUED

1. High-risk features suspicious for malignancy when
evaluating thyroid nodules

History

* Age <20 years

¢ Family history of thyroid cancer affecting two or more first-degree
relatives (including familial syndromes such as multiple endocrine
neoplasia type 2)

Past childhood cranial or neck irradiation, or whole-body irradiation

* Symptoms of compression (e.g. hoarse voice, dysphagia,
dyspnoea, cough)

¢ Rapidly enlarging thyroid nodule or mass

Examination

¢ Firm or hard nodule on palpation

¢ Nodule >4cm

¢ Thyroid nodule fixed in position (immobile with swallowing)
* Paralysis of ipsilateral sternocleidomastoid muscle

* Absence of ipsilateral carotid artery pulsation

¢ Palpable cervical lymphadenopathy

Nodule risk assessment and the role of FNAB
Radiological scoring systems provide a lexicon to describe thyroid
nodules seen on ultrasound and provide a standardised approach to
guide further investigation and management according to the presence
of suspicious features and likelihood of malignancy. These scoring
systems include the American College of Radiology Thyroid Imaging
Reporting and Data System (ACR-TIRADS) (Flowchart) and the Amer-
ican Thyroid Association (ATA) 2015 guidelines (recommendation 8),
both of which are helpful when included in the sonography report.**
The approximate risk of malignancy within a nodule rises with an
increasing TIRADS score and is estimated at: 2% or less for TIRADS

1 and 2; 5% or less for TIRADS 3; 20% or less for TIRADS 4 nodule;
and more than 20% for TIRADS 5 nodules.® Such information can be
helpful when discussing the rationale of proceeding to an
ultrasound-guided FNAB, which is indicated for any thyroid nodule
measuring 1cm or greater with suspicious sonographic features
(recommendation 8, ATA 2015 guidelines).” Importantly, these scoring
systems are a guide only, and should be used as a screening tool to
determine the nodules that require further investigation with FNAB.
If unsure of the likelihood of malignancy of a nodule, there should be
alowthreshold for referring the patient to an endocrinologist. Aspirated
material is sent to alaboratory for cytological assessment and classified
according to the Bethesda classification system, which provides a
correlative risk of malignancy and suggested management.

Bethesda classification of thyroid nodules

The Bethesda System for Reporting Thyroid Cytopathology was
published in 2007 and classifies the cytology of thyroid nodules into
one of six categories that correlate with the risk of malignancy
(Table 1)."! Importantly, most thyroid nodules are benign. Bethesda
IV nodules have a greater likelihood of malignancy if subcategorised
as follicular neoplasm rather than suspicious for follicular neoplasm;
however, it is impossible to distinguish follicular adenoma from
carcinoma on FNAB, as the defining features of capsular and vascular
invasion cannot be evaluated cytologically. Therefore, surgery for
Bethesda IV nodules is largely for the purpose of diagnosis.

Thyroid surgery: the hallmark of initial thyroid

cancer management

Most DTCis diagnosed at the stage of small, indolent disease, before
the development of nodal or distant metastases. Fewer than 10% of
patients with DTC develop distant metastases, with the most common
sites being the lungs and bone."

Table 1. Bethesda cytological category for thyroid cancer, malignancy risk and suggested management®*
Bethesda diagnostic category Malignancy risk Suggested approach
| - Nondiagnostic or unsatisfactory sample 1to 4% Repeat ultrasound-guided FNAB
I - Benign 0to 3% ¢ Conservative approach: 6- to 12-monthly clinical surveillance for
2 years, with ultrasound follow up if necessary (determined by risk
stratification of ultrasound pattern)
¢ Then, less frequent but ongoing review, including concerning clinical
symptoms or neck signs
Il - Atypia OR follicular lesion of undetermined 5to0 15% ¢ Repeat ultrasound-guided FNAB
significance ¢ May require diagnostic surgery (depending on ultrasound features)
IV - Follicular neoplasm or suspicious for 15 to 30% Hemithyroidectomy, with or without completion thyroidectomy*
follicular neoplasm
V - Suspicious for malignancy 60 to 75% Hemithyroidectomy or total thyroidectomy*
VI - Malignant 97 t0 99% Hemithyroidectomy or total thyroidectomy*
Abbreviation: FNAB = fine-needle aspiration biopsy.
* Can also consider active surveillance.
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American College of Radiology Thyroid Imaging Reporting and Data System for the categorisation of
thyroid nodules based on ultrasonographic appearance®
Composition Echogenicity Shape Margin Echogenic foci
Choose one of the following: Choose one of the Choose one of the Choose one of the Choose all that apply:
following: following: following: ]
Cystic or almost | O points Noneorlarge | O points
completely cystic Anechoic 0 points Wider- 0 points Smooth 0 points comet:ail
. . ) . £ ] " artifacts
Spongiform 0 points Hyperechoic | 1 point than-tall ll-defined | O points
. . . i i : i . Macro- 1 point
Mixed cysticand | 1 point o SUESLAE Taller- | 3 points Lobulated | 2 points e &
solid Hypoechoic | 2 points than-wide orirregular
. . ; . Peripheral (rim) | 2 points
Solid or almost | 2 points Very 3 points Extra- 3 points Ao (rim) | 2 p
. . ikl calcifications
completely solid hypoechoic thyroida
extension Punctate 3 points
| | echogenic foci
I .
Add points from all categories to determine TIRADS level
0 points 2 points 3 points 4 to 6 points 7 points or more
TR1 TR2 TR3 TR4 TR5
Benign Not suspicious Mildly suspicious Moderately suspicious Highly suspicious
No FNAB No FNAB * FNABif 22.5¢cm + FNABif 21.5¢cm + FNABif21cm
¢ Follow-up ultrasound ¢ Follow-up ultrasound * Follow-up ultrasound
if 21.5cm if 21cm if 20.5cm
Explanatory notes
Composition Margin
* Spongiform: composed predominantly (>50%) of small cystic spaces. Do not add * Lobulated: protrusions into adjacent tissue.
further points for other categories. « Irregular: jagged, spiculated or sharp angles.
* Mixed cystic and solid: assign points for predominant solid component. « Extrathyroidal extension: obvious invasion = malignancy.
« Assign 2 points if composition cannot be determined because of calcification. « Assign 0 points if margin cannot be determined.
Echogenicity Echogenic foci
* Anechoic: applies to cystic or almost completely cystic nodules.  Large comet-tail artifacts: V-shaped, >1 mm, in cystic components.
* Hyperechoic/isoechoic/hypoechoic: compared to adjacent parenchyma. * Macrocalcifications: cause acoustic shadowing.
* Very hypoechoic: more hypoechoic than strap muscles. « Peripheral: complete or incomplete along margin.
« Assign 1 point if echogenicity cannot be determined. * Punctate echogenic foci: may have small comet-tail artifacts.
Shape
« Taller-than-wide: should be assessed on a transverse image with measurements
parallel to sound beam for height and perpendicular to sound beam for width. Abbreviations: FNAB = fine-needle aspiration biopsy; TIRADS = Thyroid Imaging Reporting
* Can usually be assessed by visual inspection. and Data System.

A personalised management approach is preferred, with options
including active surveillance for very low-risk disease or definitive
neck surgery. Most thyroid cancers can be successfully treated with
surgery. The primary goal of definitive neck surgery is removal of the
primary tumour, locally invasive disease (i.e. disease that has extended
beyond the thyroid capsule) and any lymph node metastases.’ Total
thyroidectomy can result in lower recurrence rates and improved
survival; however, it can be complicated by recurrent laryngeal nerve
injury, hypoparathyroidism and lifelong hypothyroidism." Therefore,
an individualised decision on the extent of surgery should be made

based on disease burden, patient characteristics and risks of thyroid
surgery. Hemithyroidectomy may be suitable in some cases of low-risk
disease (e.g. <4cm tumour confined to the thyroid with absence of
gross extrathyroidal extension [ETE] and absence of nodal/distant
metastases on ultrasound or at surgery), otherwise the standard of
care is total thyroidectomy, particularly if there is also a family history
of DTC.>* Neck dissection is also performed if there is evidence of
local invasion or lymph node involvement.’

Perioperative risks with thyroid surgery include recurrent laryngeal
nerve palsy and postoperative hypoparathyroidism, which is most
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FEATURE DIFFERENTIATED THYROID CANCER CONTINUED

2. Risks associated with neck surgery for thyroid cancer

* Risks associated with general anaesthesia

Bleeding and haematoma

¢ Wound infection

Recurrent laryngeal nerve palsy

Transient or permanent hypocalcaemia secondary to surgical
hypoparathyroidism

Permanent hypothyroidism

commonly transient, but may be permanent (Box 2). Institution-
specific rates of perioperative risks, if available, should ideally be
discussed with the patient by the thyroid surgical team. Levothyroxine
is required lifelong for hypothyroidism post-total thyroidectomy and
may also be recommended for TSH suppression in intermediate- or
high-risk cases (Table 2). Rates of hypothyroidism needing thyroxine
supplementation after hemithyroidectomy are varied across studies
and can range from 20% at three years to more than 50% at five
years,">'¢ but there is limited evidence to guide TSH suppression in
these patients."” In complex cases, such as locally invasive disease or
lymph node metastases, referral to a high-volume thyroid surgeon,
who should ideally provide surgeon- or centre-specific complication
rates, is preferred.

What’s new: active surveillance

Over the past decade, active surveillance (i.e. surveillance without
surgery) has emerged as a management option in patients with very
low-risk disease (e.g. papillary thyroid microcarcinoma <1 cm, without
ETE or nodal or distant metastases). In such cases, active surveillance
has been shown to be safe and effective over five to 10 years of follow
up, primarily because of the slow rate of growth and low risk of disease
progression in these small indolent tumours.**® Clinicopathological
features considered favourable for an active surveillance approach
are summarised in Box 3. Active surveillance should occur in a
multidisciplinary team setting, involving an endocrinologist or
endocrine surgeon.

Initial postoperative risk stratification

The management of DTChas shifted from a ‘one size fits all’ approach

to tailored therapeutic decision-making that considers patient prefer-

ence, disease-specific factors and treatment response. Postoperatively,
patients should undergo initial risk stratification to evaluate the need
for further treatment, particularly with radioactive iodine (RAI), and
to guide the aggressiveness of TSH suppression with levothyroxine.

The purpose of risk stratification is to categorise patients in terms of

their risk of disease recurrence as opposed to mortality, which remains

low in this cohort. Risk stratification should occur through both:

« the American Joint Committee on Cancer (AJCC) tumour,
node, metastasis (TNM) 8th edition staging system, which is
used for initial staging, to predict the overall and disease-specific
survival and need for adjuvant RAL” and

* the ATA risk stratification system, which is used to predict the
risk of disease recurrence and to guide treatment decisions at
each follow-up visit.’

In 2018, the AJCC/TNM 8th edition staging system raised the
‘age of diagnosis’ criteria from 45 to 55 years of age, and limited
patients aged 55 years or above with lymph node metastases to being
categorised as having stage II disease.” This change in criteria saw
the down-classification of many patients to stage I disease and
highlighted the importance of using the ATA system to predict the
risk of disease recurrence.

The ATA 2015 guidelines stratify patients into low, intermediate
or high risk, based on the intraoperative and histopathological
features from the tumour specimen.’ Features in the ATA risk
stratification guidelines include the size of the tumour, multifocality,
the presence of nodal disease, capsular invasion, lymphovascular
invasion, ETE, if the surgical margins are involved with the tumour
and postoperative serum Tg and TgAb levels. The risk of persistent
structural or recurrent disease in low-, intermediate- and high-risk
groups one year after initial stratification is about 3%, 18% and 66%,
respectively.’ Serum-specific molecular profiling (e.g. BRAF V600E,
TERT promotor mutations) by somatic mutation testing on tumour
specimens can also be incorporated to predict the risk of ETE, lymph
node and distant metastases.

Table 2. Initial management after total thyroidectomy stratified by ATA risk classification

ATA risk stratification TSH target*

RAIl treatment

Low Detectable Tg: 0.1-0.5 mIU/L

Not routinely recommended?

Undetectable Tg: 0.5-2.0 mIU/L*

Intermediate 0.1-0.5 mlU/L

Recommended for selected patients*

High <0.1 mlu/L

Routinely recommended

<2mm, or tumour <4cm with minor extrathyroidal extension).

Abbreviations: ATA = American Thyroid Association; RAIl = radioactive iodine; Tg = thyroglobulin; TSH = thyroid-stimulating hormone.
* Importantly, be aware that patients with persistent disease or high risk of recurrence are often managed with a target TSH level below the reference range. An undetectable Tg is considered <0.2ug/L.
T Low-dose RAI (1.1GBq) may be indicated in selected low-risk patients (e.g. with an intrathyroidal tumour >4 cm in size, or tumour 1-4cm with <5 lymph node metastases measuring

* RAl may be recommended in patients with lymph node disease, vascular invasion, or more aggressive histopathological subtypes (e.g. tall cell, columnar cell, insular or poorly differentiated).

10 EndocrinologyToday NOVEMBER 2023, VOLUME 12, NUMBER 4

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://endocrinologytoday.com.au/et/november-2023



Postoperative management

Postoperative management includes TSH suppression in most
patients and RAIin high-risk and selected intermediate-risk patients.
Management is based on the ATA risk and presence of detectable
Tg and/or TgAb postoperatively.

Role of Tg and TgAb

Monitoring of serum Tg and TgAbs levels is an important post-
operative tool to assess residual and recurrent DTC. Initially, Tgand
TgAb levels should be measured four to six weeks postoperatively
to assess for residual disease. The simultaneous measurement of
TgAband Tglevelsis crucial, as TgAb can interfere with the accuracy
of Tg measurement. Serial monitoring should occur at the same
pathology provider to allow for accurate comparison.

Up to 25% of patients with DTC have detectable TgAb, particularly
if there is concomitant Hashimoto’s thyroiditis. Following total
thyroidectomy, Tg and TgAb should become undetectable. Rising
or elevated Tg or TgAb levels are concerning for persistent or recurrent
disease and require further investigation with neck ultrasound.’
Management recommendations are summarised in Table 2.

Radioactive iodine

IfRATis recommended, the dose will depend on the goal of treatment
and will be guided by the treating endocrinologist. Recent trials have
established noninferiority of either none or lower RAI doses for initial
ablation in low- or intermediate-risk patients, respectively. Patients
should be advised to consume a low-iodine diet for seven days before
planned RAI treatment. RAI must be given with a stimulated TSH
level above 30mIU/L to maximise the uptake of iodine, which is
usually achieved by the administration of recombinant TSH (thyro-
tropin alfa). Recombinant TSH administration may require GP
involvement as it is typically given in two doses in the outpatient
setting at 48 hours and 24 hours before planned RAI treatment. RAI
treatment is then administered in the inpatient setting, where the
patient stays in a lead-lined isolation room for a few days. Before
discharge, a post-treatment whole-body iodine-131 uptake scan is
performed to visualise normal or cancerous thyroid tissue remnant,
thyroid cancer recurrence or distant metastases. For a few days fol-
lowing discharge, patients will be advised to take extra precautions,
such as sleeping alone, washing clothes separately and washing hands
thoroughly and often.

Dynamic risk stratification

A key principle that has emerged in recent years is that of dynamic
risk stratification to optimise individualised treatment.»* This is a
dynamic, iterative tool used in patients with intermediate- and high-
risk disease for six to 18 months post-total thyroidectomy to reclassify
patient risk at each follow-up visit based on response to therapy, which
is assessed by the trend of serum Tg, TgAb and imaging. Serial Tg
and TgAb assessments should ideally occur on the same assay. At
each visit, patients should be classified into one of the following
outcomes:

3. Clinicopathological features favourable for active
surveillance approach

* Age >60 years

e Tumour size <1 cm

Slow tumour growth rate on serial ultrasound scans

Intrathyroidal tumour without extrathyroidal extension

Absence of cervical lymphadenopathy

Absence of distant metastases

Absence of high-risk cytopathological features

Patient prefers active surveillance approach

Patient demonstrated good adherence and engagement with
medical team to facilitate regular follow up and surveillance

High surgical risk due to significant patient comorbidities

Poor prognosis related to other health conditions

« excellent response: no clinical, biochemical, or structural
evidence of disease

« biochemical incomplete response: abnormal Tg or rising
TgAb values in the absence of localisable disease

« structural incomplete response: persistent or newly identified
locoregional or distant metastases

+ indeterminate response: nonspecific biochemical or structural
findings that cannot be confidently classified as either benign or
malignant. This includes patients with stable or declining TgAb
levels without definitive structural evidence of disease.
Reclassification at each follow-up visit enables individualisation

and tailoring of management recommendations to the current clinical

status, rather than relying on the initial risk stratification (Figure).

This is important to avoid overtreatment in low-risk patients (with

prolonged TSH suppression) and undertreatment in high-risk

patients, and better correlates with long-term outcomes.

Radioiodine-refractory disease
Unfortunately, some patients with DTC stop responding to RAT as
their tumours no longer trap iodine, making them refractory to
RAL This entity is called radioiodine-refractory (RAI-R) DTC and
carries a 10-year survival rate of 10%. RAI-R disease is defined as
DTC with lesions either never or no longer demonstrating RAI
uptake on whole-body scans or progression of metastatic disease,
despite substantial uptake of RAI during recent RAI treatment.’
RAI-R disease is a manifestation of de-differentiation of thyroid
cancer cells such that they no longer express the sodium-iodide
transporter and hence are unable to take up iodine. Overactivation
of certain growth signalling pathways in thyroid cancer cells can
predispose an individual to RAI-R disease, and this is an area of
ongoing investigation.

Management options for RAI-R DTC are limited. Observation
alone may be appropriate in asymptomatic slowly progressive disease.
Surgery has a role in recurrent locoregional or low-volume distant
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FEATURE DIFFERENTIATED THYROID CANCER CONTINUED

Risk of structural disease at final
follow up: 1-4%

Management:
=== o monitor nonstimulated Tg level
every 1to 2 years

Excellent
response

== TSH target: 0.5-2.0mIU/L

Risk of structural disease at final
follow up: 15-20%

Indeterminate
response

Management:
* monitor Tg and TgAb levels

= TSH target: 0.1-0.5mlIU/L

Risk of structural disease on
follow up: 20%

Management:

* declining Tg or TgAb levels:
observation, neck ultrasound
every 2 to 3 years

e rising Tg or TgAb levels: CT scan,
18FDG-PET/CT

Biochemical
incomplete =
response

== TSH target: 0.1-0.5mIU/L

Risk of structural disease on final
follow up: 50-85%

Management options:

* surgery, external beam radiation,
multiple receptor tyrosine kinase
inhibitor, active surveillance

Structural
incomplete  wdue
response

TSH target: <0.1mlU/L

Abbreviations: Tg = thyroglobulin; TgAb = thyroglobulin antibodies; TSH = thyroid-
stimulating hormone.

Figure. Dynamic risk stratification enables individualisation of therapy in
patients with thyroid cancer.?®

metastases. External beam radiation therapy can also be considered
for extensive local recurrence, particularly with laryngeal or tracheal
invasion. Use of zoledronic acid or denosumab should be considered
in patients with symptomatic or diffuse bone metastases to delay
the time to occurrence of skeletal events (e.g. pathological fracture).
Systemic treatments should be considered in patients with progressive
or symptomatic disease that is not amenable to local treatment.
However, conventional chemotherapy (e.g. doxorubicin) has limited
efficacy and significant toxicity.>*
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Tyrosine kinase inhibitors: when are they indicated?
DTC cells overexpress vascular endothelial growth factor receptor,
a tyrosine kinase receptor involved in tumour growth and angio-
genesis. A phase 3, randomised, double-blind, multicentre study
investigating the multiple receptor tyrosine kinase inhibitor, lenvatinib,
showed significant improvements in progression-free survival
(18.3 months in the lenvatinib group vs 3.6 months in the placebo
group; p <0.001) and response rate (64.8% in the lenvatinib group vs
1.5% in the placebo group, p <0.001) in patients with progressive
RAI-R DTC.* Lenvatinib is TGA approved for the treatment of
patients with progressive, locally advanced or metastatic RAI-R DTC
and is also PBS listed (authority required) for this indication. Cabo-
zantinib and sorafenib are other multiple tyrosine kinase inhibitors
that are TGA approved (but not PBS listed) for RAI-R DTC.

Lenvatinib, similar to other multiple tyrosine kinase inhibitors,
is associated with various ‘off target’ side effects, which necessitates
dose reduction in most patients and treatment cessation in up to
20% of patients. The risk of treatment-induced hypertension is the
greatest during the first two to three months; therefore, patients
should undergo frequent blood pressure assessment (a home blood
pressure monitor is recommended to facilitate this). Fatigue, gastro-
intestinal side effects and palmar-plantar dysaesthesia are also
common.***¢ Liver enzymes and full blood count should be moni-
tored during treatment because of the risk of elevation of alanine
transaminase or aspartate transaminase levels, and cytopenia.
Baseline and follow-up ECGs should also be performed given the
risk of QTc prolongation. The use of lenvatinib can be associated
with increased levothyroxine requirements; therefore, serum TSH
levels should be monitored regularly, particularly because all patients
taking lenvatinib for thyroid cancer are recommended for TSH
suppression. Interestingly, the occurrence of treatment-induced
hypertension and diarrhoea have been shown to be associated with
better tumour response and survival in post-hoc analyses.?**

Patients should be counselled appropriately by their treating
endocrinologist on the benefits and risks of tyrosine kinase inhibitors
before starting treatment, and informed of the alternative treatment
approaches in a multidisciplinary team setting. Most patients taking
multiple receptor tyrosine kinase inhibitors will ultimately experience
disease progression and may be suitable for inclusion into certain
clinical trials. Specialised somatic (tumour tissue) and germline
(blood or saliva) genetic testing can identify patients with specific
actionable mutations that may make them suitable for clinical trials
using selective tyrosine kinase inhibitors. This approach should only
be considered in specialised thyroid cancer centres.

There is emerging evidence on the use of selective tyrosine kinase
inhibitors (e.g. combination of BRAF and MEK inhibitors) to
‘re-differentiate’ thyroid cancer cells, restoring their ability to take
up iodine and sensitivity to radioactive iodine. Few small studies
have described patients with RAI-R disease with return of radioiodine
sensitivity after selective BRAF and MEK inhibition.”* Tyrosine
kinase inhibitors are not currently TGA approved for this specific
indication and further studies are ongoing.
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4. When to re-refer patients

Newly elevated or rising Tg or TgAb levels

New obstructive symptoms (e.g. dysphonia, dysphagia, exertional
dyspnoea)

Enlarging neck mass, either in the contralateral thyroid lobe,
thyroid bed or cervical lymph node chain

Systemic symptoms of malignancy that may reflect lung and bone
metastases (bone pain, new lung lesions identified)
Abbreviations: Tg = thyroglobulin; TgAb = thyroglobulin antibodies.

Special considerations: pregnancy and fertility

If DTC is detected during pregnancy, thyroidectomy is preferably
delayed to the postpartum period to reduce the risk of maternal
and fetal complications. This is feasible due to the typically indolent
nature of DTC. If surgery is delayed, women should be monitored
with a thyroid ultrasound each trimester and TSH suppression is
recommended to maintain TSH levels in the range of 0.3 to
2.0mIU/L. If the cancer is deemed to be aggressive or rapidly
growing, or the presence of nodal or distant metastases is identified,
surgery is recommended in the second trimester to mitigate the
risk of spontaneous abortion and pre-term labour in the first and
third trimesters, respectively. Postoperative complications such as
hypoparathyroidism and hypocalcaemia should be promptly
managed to reduce maternal and fetal complications.

In women with a history of thyroid cancer, pregnancy should
ideally be delayed for at least six (preferably 12) months following
RAI and RAI is contraindicated within three months of
breastfeeding. On obtaining a positive pregnancy test, women
should increase their levothyroxine dosing by 30 to 50% and have
monthly TSH monitoring until 20 weeks’ gestation. This increase
in dose is required because of an increase in serum thyroxine-binding
globulin concentration, as a result of increased glycosylation
and reduced hepatic clearance of thyroxine-binding globulin,
which is mediated by oestrogen. Thereafter, second-monthly TSH
testing can be performed. The target TSH level is below 2.5 mIU/L
in the first and second trimester and below 3.0 mIU/L in the third
trimester.” Doses should be carefully downtitrated in the post-
partum period.

RAImay lead to transient oligospermia in men and amenorrhoea
in women. Itis recommended that conception is delayed to six months
after treatment. Men who have received high doses of RAI (cumulative
doses >350 mCi) may not have full fertility restored until 12 months
or more after treatment.*’

When to re-refer patients

The majority of DTC recurrence occurs within the first five years;
however, late recurrence has been reported and necessitates
long-term follow up. If there are concerning new symptoms or
signs, consider re-referring the patient to an endocrinologist
(Box 4).

5. Practical advice for GPs

When ordering a thyroid ultrasound to help estimate malignancy
risk, request the size and TIRADS score of thyroid nodules and an
assessment for cervical lymphadenopathy.

To help guide which patients should be recommended for

FNAB assessment of thyroid nodules, refer to both the size and
morphology/appearance of the nodule (TIRADS score).

¢ When organising serial thyroid ultrasounds for a patient to monitor
thyroid nodules, ideally have ultrasounds performed at the same
centre each time for a more reliable comparison.

If a patient is taking levothyroxine and has a history of
hypothyroidism and previous thyroidectomy, enquire about the
indication for thyroidectomy. If thyroid cancer, then the patient may
need a more suppressive TSH target (e.g. <0.1 or 0.1-0.5 mIU/L)
than for other causes of hypothyroidism.

If uncertain or concerned about a suspicious thyroid nodule, then
refer to an endocrinologist or specialist with expertise in the
assessment of thyroid nodules.

When referring patients to an endocrinologist for assessment of
potential thyroid cancer, include the results of thyroid function tests
(TSH, free thyroxine levels), thyroid ultrasound, fine-needle
aspiration cytology (if performed) and whether there are any
high-risk clinical features.

Always request measurement of Tg and TgAb levels simultaneously
and serially at the same pathology centre for accurate comparison.

If a patient is taking a tyrosine kinase inhibitor and develops side
effects potentially related to treatment, liaise with the specialist
endocrinologist or endocrine surgeon involved in their care to guide
ongoing therapy.

Abbreviations: FNAB = fine-needle aspiration biopsy; TIRADS = Thyroid Imaging
Reporting and Data System; Tg = thyroglobulin; TgAb = thyroglobulin antibodies;

TSH = thyroid-stimulating hormone.

Conclusion

The incidence of DTC is on the rise, largely attributable to the
increased incidental detection of thyroid nodules on ultrasound.
Management of DTC should be tailored to the individual, and
advanced disease may require multidisciplinary team input to
stratify risk early and guide optimal management (for a summary
of practical advice for GPs on the management of DTC, see Box 5).
Following initial management, serial evaluation should involve
dynamic risk stratification based on clinical assessment, Tg and
TgAb levels and structural imaging, if indicated. Ultimately, the
aim is to prioritise patient preference and goals of care, and to
avoid the over treatment of low-risk disease and under treatment
of high-risk disease. ET
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