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Thyroid Nodules are a Common Clinical Problem

 The prevalence of palpable thyroid nodules is 5% in
women and 1% in men

« High-resolution ultrasound can detect thyroid
nodules in 19 to 67% with higher frequencies in
women and elderly.

« The clinical importance of thyroid nodules is the
need to exclude thyroid cancer

Klqos RT, et al. Thyroid. 2009; 19: 565-612.
Cooper DS, et al. Thyroid 2009; 19: 1167-1214
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ldentify Malignant Nodules

« History and physical examination

« Laboratory testing

* Imaging studies

 Fine needle aspiration biopsy

« Assess the likelihood of malignancy

Hegedts L et al. Endocr Rev. 2003;24:102-132. 3
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History in Favor of Malignancy

 Young age (<15 yr) or older age (>45 yr)

 Male gender

 Neck irradiation during childhood or adolescence
« Rapid growth

 Recent changes in speaking, breathing, or
swallowing

« Family history of thyroid malignancy or MEN2

Hegedts L et al. Endocr Rev. 2003;24:102-132. 4
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Manifestations of Malignancy
on Physical Examination

* Firm consistency of nodule

* lrregular shape

« Fixation to underlying or overlying tissues
 Vocal cord paralysis

 Regional lymph adenopathy

Hegedts L et al. Endocr Rev. 2003;24:102-132. 5
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What is The First-line Screening Test?

« Measure serum TSH in the initial evaluation

e If serum TSH is subnormal, a radionuclide thyroid
scan should be performed

 Hyperfunctioning nodules rarely malignancy

Boelaert K et al. JCEM 2006: 91:4295-4301. 6
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What Imaging Studies are Indicated?

 Thyroid ultrasonography should be performed in all
patients with thyroid nodules.

« Ultrasonography can represent the most useful
thyroid image

« Assess the morphology and the size
Assist in FNA and follow-up

7

Cooper DS, et al. Thyroid 2009; 19: 1167-1214
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Sonographic Patterns and Risk of Malignancy
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Sonographic Features of Thyroid Nodules and
Recommended Threshold Size for FNA (2016)

Estimated risk | Consider biopsy FNA size
of malignancy | cutoff (largest dimension)

Sonographic features

High suspicion >70-90 % FNA at nodule >1 cm
Intermediate suspicion 10-20% FNA at nodule >1 cm
Low suspicion 5-10% FNA at nodule >1.5 cm

- FNA at nodule >2 cm
Very low suspicion <3% Observation without FNA
is also a reasonable option

_ No biopsy
Benign <1% Aspirate the cyst may be considered
for symptomatic or cosmetic drainage

Haugen BR, et al. Thyroid. 2016; 26:12-16.
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Sonographic Features of Thyroid Nodules and
Recommended Threshold Size for FNA

Sonographic features

Estimated risk

Consider biopsy FNA size

High suspicion
Intermediate suspicion
Low suspicion

Very low suspicion

Benign

of malignancy

>70-90 %

10-20%

5-10%

<3%

<1%

cutoff (largest dimension)
FNA at nodule >0.5 cm
FNA at nodule >1 cm
FNA at nodule >1.5 cm

FNA at nodule >2 cm

Aspirate the cyst may be considered
for symptomatic or cosmetic drainage

Taipei VGH Thyroid Cancer Panel 201611
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ACR TI-RADS

COMPOSITION
(Choose 1)

Cystic or almost 0 points
completely cystic

Spongiform 0 points
Mixed cystic 1 point
and solid

Solid or almost 2 points

completely solid

ECHOGENICITY
(Choose 1)
Anechoic 0 points
Hyperechoic or 1 point

isoechoic
Hypoechoic 2 points
Veery hypoechoic 3 points

SHAPE

(Choose 1)

Wider-than-tall 0 points

Taller-than-wide 3 points

MARGIN
(Choose 1)
Smooth 0 points
ll-defined 0 points
Lobulated or 2 points
irregular
Extra-thyroidal 3 points
extension

ECHOGENIC FOCI
(Choose All That Apply)

MNone or large 0 points
comet-tail arfifacts
Macrocalcifications 1 point
Peripheral (rim) 2 points
calcifications

Punctate echogenic 3 points

foci

{ Add Points From All Categories to Determine TI-RADS Level }

v v v

TR1
Benign
No FNA

TR2
Not Suspicious
No FNA

TR3
Mildly Suspicious
FNAif = 2.5 cm
Follow if =z 1.5 cm

TR4

Moderately Suspicious
FNAIf = 1.5 cm

Follow if = 1 cm

7 Points or More

TR5
Highly Suspicious

FNAif =z 1 cm

COMPOSITION

ECHOGENICITY

SHAPE

MARGIN

ECHOGENIC FOCI

Spongiform: Composed predomi-
nantly (>50%) of small cystic
spaces. Do not add further points
for other categories.

Mixed cystic and solid- Assign
points for predominant solid
component.

Assign 2 points if composition
cannot be determined because of
calcification.

Anechoic: Applies to cystic or almost
completely cystic nodules.
Hyperechoic/isoechoic/hypoechoic:
Compared to adjacent parenchyma.
Very hypoechoic: More hypoechoic
than strap muscles.

Assign 1 point if echogenicity cannot
be determined

Taller-than-wide: Should be assessed
on a transverse image with measure-
ments parallel to sound beam for
height and perpendicular to sound
beam for width.

This can usually be assessed by
visual inspection.

Lobulated: Protrusions into adjacent
tissue.

Iregular: Jagged, spiculated, or sharp
angles.

Extrathyroidal extension: Obvious
invasion = malignancy.

Assign 0 points if margin cannot be
determined.

Large comet-tail artifacts: V-shaped,
>1 mm, in cystic components.
Macrocalcifications: Cause acoustic
shadowing.

Peripheral: Complete or incomplete
along margin.

Punctate echogenic foci: May have
small comet-tail artifacts.

*Refer to discussion of papillary microcarcinomas for 5-9 mm TRS nodules.

ACR Thyroid Imaging, Reporting and Data System (TI-RADS)

J Am Coll Radiol. 2017 May;14(5):587-593,
http://tiradscalculator.com/
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What is the role of FNA biopsy?

* FNA iIs the most accurate and cost-effective method
« FNA may be performed via palpation

« US guidance for FNA for difficult cases and previous
nondiagnostic cytology.

Cooper DS, et al. Thyroid 2009; 19: 1167-1214 >
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The Major Limitation of FNA

« Limited utility in the evaluation of follicular neoplasms.

* |nadequate sampling or nondiagnhostic specimens.
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Adequate Sampling (2016)

« A satisfactory specimen contains at least five or six
groups of 10 to 15 well-preserved cells.

« Some authors recommend between three and Six
aspirations per nodule.

« Use of ultrasound-guided biopsy combined with on-

site cytologic examination improves the accuracy of
sampling

1 Haugen BR, et al. Thyroid. 2016; 26:12-1615
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FNA cytology: Bethesda system

THYROID CYTOPATHOLOGY:

TABLE 8. THE BETHESDA SYSTEM FOR REPORTING

AND RISK OF MALIGNANCY®

DiaGgNnOSTIC CATEGORIES

Diagnostic category

Estimated/predicted risk
of malignancy by the
Bethesda system, %"

Actual risk of malignancy
in nodules surgically €xcn€a’
% median (mﬂge‘)

Nondiagnostic or unsatisfactory 1-4
Benign 0-3
Atypia of undetermined significance 5-15
or follicular lesion ol undetermined
significance
Follicular neoplasm or suspicious for 15-30
a follicular neoplasm
Suspicious for malignancy 60-75
Malignant 97-99

20 (9-32)
2.5 (1-10)
14 (6-48)

25 (14-34)

70 (53-97)
99 (94-100)

As reported in The Bethesda System by Cibas and Ali (1076).
PBased on the meta-analysis of eight studies reported by Bongiovanni et al. (103). The risk was calculated based on the portion of nodules

in each diagnostic category that underwent surgical excision and likely is not representative of the entire population, particularly of
nondiagnostic and benign diagnostic categories.

1 Haugen BR, et al. Thyroid. 2016; 26:12-1616
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The Bethesda System for Reporting Thyroid Cytopathology

1st Ed, 2010 2"d Ed, 2017

The Bethesda System
Syed Z. Ali « Edmund S. Cibas for.l‘: Rept(;]rt:ng TherId
1. Updated literature 0pd 0gy
2. Introduce of |
molecular testing 4 -
System for Definitions, Criteria,
Reporting Thyroid 3. Revised ATA and Explanatory Notes
Cytopathology guidelines Second Edition
Definitions, Criteria and e L
Explanatory Notes 4. Reclassification of Syed Z. Al
NIFTP Edmund S. Cibas

Editors

@ Springer
@ Springer
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The 2017 Bethesda System
for Reporting Thyroid Cytopathology

« TBS I: Nondiagnostic or Unsatisfactory
—should use only one of these for reporting results

« TBS II: Benign

« TBS IIl: Atypia of Undetermined Significance
— Subcategorization based on types of atypia

« TBS IV: Suspicious for a Follicular Neoplasm

— Cases that demonstrate mild nuclear changes associated with PTC are now
included

« TBS V: Suspicious for Malignancy

« TBS VI: Malignhant
—Limited in cases with classical PTC features

1 18
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Risk of Malignancy and Management

Diagnostic ROM (%) ROM (%) Usual management
category NIFTP=CA | NIFTP £ CA :

Nondiagnostic or 10 10 Repeat FNA with
unsatisfactory ultrasound guidance
Benign 0-3 0-3 Clinical and sonographic

follow-up
Repeat FNA, molecular

AUS 10-30 6-18 :
testing, or lobectomy
SEN 25-40 10-40 Molecular testing,
lobectomy
Suspl.cmus for £0-75 45-60 Near-total thyroidectomy or
malignhancy lobectomy
Malignant 97-99 94-96 Near-total thyroidectomy or

lobectomy

19
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Discussion for Re-Classification of Class | and I

|. Nondiagnostic or Unsatisfactory
1. Cyst fluid only
2. Virtually acellular specimen
3. Other (obscuring blood, clotting artifact, drying artifact, etc.)

Il. Benign

1. Consistent with a benign follicular nodule (includes
adenomatoid nodule, colloid nodule, etc.)

2. Consistent with chronic lymphocytic (Hashimoto) thyroiditis
In the proper clinical context

3. Consistent with granulomatous (subacute) thyroiditis

1 20
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fter Voting:
After Voting:

Class 0: Cyst fluid only

Class |. Unsatisfactory
1. Virtually acellular specimen
2. Other (obscuring blood, clotting artifact, drying artifact, etc.)

Class Il. Benign

1. Consistent with a benign follicular nodule (includes
adenomatoid nodule, colloid nodule, etc.)

2. Consistent with chronic lymphocytic (Hashimoto) thyroiditis in
the proper clinical context

3. Consistent with granulomatous (subacute) thyroiditis

1

Taipel VGH Thyroid Cancer Panel 2018
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2019 VGHTPE Thyroid FNA Statistics

p rate
excision

TBS |
TBS Il
TBS Il
TBS IV
TBS V
TBS VI
total

2030
107
32
24
111
2674

13.8
/5.9
4
1.2
0.9
4.2
190

97
34
21
17
/9
201

4.8
31.8
65.6
70.8
71.2

/

22



Taipei VGH Practice Guidelines: H
bl
Oncology Guidelines Index | Thyroid Cancer |
!

2019 VGHTPE Thyroid FNA Correlation

-

TBS | 23.1 23.1
TBS I 14 14.4 0.7 18 18.6
TBS Il 16 47.1 15 21 61.8

TBSIV 1 4.8 3.1 15 71.4

TBSV 16 94.1 66.7 16 94.1

TBSVI 79 100 71.2 79 100
total 129 / / 152 /
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2019 VGHTPE Thyroid FNA AUS Subtypes

AUS-C

AUS-A 24

AUS-H 16
AUS-C/A 3

AUS-NOS 5
total 107

55.1
22.4
15
2.8
4.7
100

32.2
29.2
43.8
33.3
0
/

24
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2019 VGH

PE Thyroid FNA AUS Subtypes

e e o

AUS-C
AUS-A
AUS-H

AUS-C/A

AUS-
NOS

total

16

(3.7
14.3
0
100

NA

23.7
4.2
0
33.3

NA

21

78.9
42.9
28.6
100

NA

25
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Benign Cytology

 The management of patients with benign lesions
IS more variable.

« Thyroid nodule size should be monitored by
serial ultrasound about every 6-12 months.

« A second biopsy should be performed within 2
years to confirm the benign status.

 Repeat FNA Is indicated if a nodule enlarges

Cooper DS, et al. Thyroid 2009; 19: 1167-1214
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Follow-up of nodules

Sonographic features

Recommended follow-up

High suspicion

Low to intermediate
suspicion

Very low suspicion

Repeat US + FNA within 12 months

Repeat US at 12-24 months
Consider FNA if nodules growth

Repeat US at 2-5 years
Consider FNA if nodules growth

Modified from Haugen BR, et al. Thyroid. 2016; 26:12-16.
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Nodule Growth Detected by Sonography

« More than a 50% increase In volume
or

« 20% Increase In at least two dimensions with a
minimal increase of 2 mm in solid nodules or In
the solid portion of mixed cystic—solid nodules

Cooper DS, et al. Thyroid 2009; 19: 1167-1214 2
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Large Tumors

« Surgery should also be considered for large
tumors (>3 cm)

« Especially in young subjects

« Composed of various cell populations, results of
FNA are less reliable.

McCow KL, et al. Surgery. 2007;142:837-844. 29
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Pathology

HISTOPATHOLOGIC TYPE

Differentiated follicular thyroid carcinoma
 Papillary thyroid carcinoma

« Follicular thyroid carcinoma

* Follicular neoplasm of uncertain malignant potential
« Poor differentiated thyroid carcinoma

Anaplastic (undifferentiated) thyroid carcinoma

Non-follicular thyroid carcinoma
Medullary thyroid carcinoma

Others

Lymphoma

Metastasis to thyroid

Carcinoma, type cannot be determined

30
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Papillary Thyroid Carcinoma (PTC)

Papillary thyroid carcinoma: (PTC)

Variants:

Classical (usual)

Microcarcinoma (occult, latent, small, papillary microtumor)
Clear cell variant

Columnar cell variant

Cribriform-morular variant

Diffuse sclerosing variant

Follicular variant

Macrofollicular variant

. Oncocytic or oxyphilic variant (follicular variant, non-follicular variant)
10. Solid variant

11. Tall cell variant

12. Warthin-like variant

© 0N OAWDRE
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Follicular Thyroid Carcinoma (FTC)

e Follicular thyroid carcinoma (FTC)
1. Minimal invasive

2. Widely invasive

* Subtype variant:

» Oncocytic (Hurthle) cell type

» Clear cell variant

34
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2017 WHO Classification for

Encapsulated Follicular-patterned Tumors

Nuclear
Features
of PTC

Capsular/Vascular Invasion

Yes

Ves Invasive
EFVPTC
WDT-UMP| NIFTP
5 WDC-
' NOS
NoO FTC FT-UMP FA

1

35
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Treatment Related Terminology

« Human thyroglobulin: hTG

« QOperation procedures:

Thyroidectomy: Tx

Subtotal thyroidectomy: sTx

Total thyroidectomy: TTx

Central lymph node dissection: CLND

Modified radical lymph node dissection: MRLND
Radioiodine: RAI

External-beam radiation therapy: EBRT
 Parathyroidectomy: PTX

V.V V VYV V
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FNA
Results

PTC

FNA(+) —

Treatment of Papillary Thyroid Carcinoma (PTC)

Diagnostic
Procedures

*Thyroid
sono
*Consider
CT/MRI for
fixed, bulky
or
substernal
lesions
*Consider
evaluation
of vocal
cord
mobility
*Consider
CXR

Preoperative or

Intraoperative Decision-

Making Criteria

Indication for TTx

*Radiation history

Known distant metastases

«Extrathyroidal extension
*Tumor > 4cm in diameter
*Cervical LN metastases
*Aggressive variant

Indication for TTx or Tx

* No prior radiation
*No distant metastases

—>

*No extrathyroidal extension

sTumor < 4cm in diameter

*No Cervical LN metastases

*No aggressive variant

Primary Treatment

TTXx

T

Tx

TTX

If LN palpable or biopsy (+)
*CLND

sLateral neck LND

If LN(-) with advanced behavior
*Consider prophylactic CLND

Completion Tx

If present
*Tumor > 4cm
*Positive margins
*Gross extrathyroidal
extension
*Macroscopic multifocal
disease
*Confirmed nodal
metastasis
*Vascular invasion
Consider
If absent —> [*HTG measurement
*Levothyroxine therapy
to keep TSH low or
normal 37
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No gross
residual

Treatment of Residual Disease (PTC)

See “Initial adjuvant or

disease in neck

Gross

residual
disease
in neck

/, Resect, if possible

Resectable

—

Unresectable

~>

> therapeutic administration of
RAI

/,l EBRT

Suspected or proven
inadequate RAI uptake

Adequate RAl uptake =——>

Suppress TSH

*RAI therapy with levothyroxine

*Post-treatment
1131 imaging
Consider EBRT

38
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Initial Adjuvant or Therapeutic Administration of RAI (PTC)

» RAIlrecommended:

« Gross extrathyroidal extension
 Primary tumor >4cm

« Known or suspected distant metastases

» RAI selectively recommended:
 Residual thyroid tissue suspected
* High-risk histology
« Vascular invasion Lymphatic invasion
« Cervical LN metastases
« Minor extrathyroidal extension
* Inappropriate post-op Tg

Detectable TgADb
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Post-op for Patients Considered for RAI Therapy (PTC)

Total body RAI
imaging with
adequate TSH
stimulation (Thyroid
hormone withdrawal
or recombinant
human TSH (rhTSH)
stimulation

Or

RAI therapy based
on clinical
indications

aTG(-) and
negative RAI
imaging

Suspected
or proven

thyroid bed —>
uptake

Suspected
or proven
RAI
responsive —>
residual
tumor

Tg < 1 ng/ml with

— 3 No RAI
treatment

Consider RAI
ablation (30-
100mCi) to
destroy
residual
thyroid tissue ;
post-treatment
imaging

RAI treatment
(100-200mCi)
and post-
treatment
imaging or
consider
dosimetry for
distant
metadtasis

T4 (surgically resected

gross extrathyroidal
extension) and Age >
45y

All others

Consider
EBRT

v

Suppress TSH with
levothyroxine

40
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Surveillance, Maintenance and Recurrence (PTC)

Surveillance and Maintenence Recurrent Disease

Surgery if resectable
And/or
*Physical examination, TSH and Tg RAI treatment if RAI
measurement + aTG imaging positive
*Neck ultrasound Local regional And/or
*Consider TSH-stimulated RAI imaging recurrence ——> | EBRT, if radioiodine
in high-risk patients, patients with imaging negative

previous RAI avid metastases, or
patients with abnormal Tg levels,
stable or rising aTG, or abnormal
ultrasound during surveillance
If RAl imaging negative and elevated
hTg, consider additional non-RAI

imaging (eg, neck ultrasound, neck CT, Metastatic disease ——>  See treatment of metastases
chest CT, FDG-PET/CT)




Taipei VGH Practice Guidelines: TherId Cancer | Table of Content

Oncology Guidelines Index Staging, Manuscript
|

Treatment of Metastases (PTC)

Consider neurosurgical resection and/or image-

—>
CNS guided EBRT

*Surgical palliation, if symptomatic or asymptomatic
in weight-bearing extremities and/or RAI therapy, if
RAIl imaging positive with consideration of
dosimetry to maximize dosing and/or EBRT

*Consider bisphosphonate or denosumab therapy

*Consider embolization of metastases

*Consider ablation therapy

Metastatic disease Bone —_
(Continue to
suppress TSH with
levothyroxine)

Sites other *Consider surgical resection and/or EBRT of

than CNS —> selected, enlarging, or symptomatic metastases

*And/or RAI if positive uptake, with consideration of
dosimetry to maximize dosing
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Treatment of Metastases (PTC)

'

» Surgical resection and/or
EBRT of selected, enlarging or
symptomatic metastases
and/or
* If positive 1311 uptake: RAI, with
consideration of dosimetry

\

< J
I

» Surgical palliation, if symptomatic or
asymptomatic in weight-bearing extremities
and/or
« If positive 13| uptake: RAI, with consideration
of dosimetry to maximize dosing
» Consider bisphosphonate or denosumab
+ Consider embolization of metastases

J

systemic therapy

 Resection of distant metastases and/or EBRT

I

¢

Surgery and/or image-
guided EBRT

|

» Consider sorafenib, lenvatinib, other TKI drugs (eg, sunitinib or pazopanib) or other

Best supportive care

43
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Treatment of Follicular Thyroid Carcinoma (FTC)

FNA Diagnostic

Results Procedures
*Thyroid
sono

. *Consider

Follicular CT/MRI for

neoplasm or fixed, bulky

Follicular ’ ’

lesion of —> '

undetermined

significance

substernal =
lesions
*Consider
evaluation

of vocal

cord

mobility
*Consider

CXR

Primary Treatment

TTx if invasive cancer,
metastatic cancer, or patient
preference

If LN positive, perform
therapeutic dissection of
affected compartment:
*CLND

Lateral neck LND

Invasive cancer

Or (extensive vascular >
invasion)
Tx
\ Minimally invasive

cancer

Benign —>»Observe

Benig

n ——> Levothyroxine therapy

to keep TSH normal

PTC —> Treatment of PTC

FTC

Completion Tx

Completion Tx
Or

Observe —>

PTC =—> 1Treatment of PTC

Consider
Levothyroxine therapy
to keep TSH low or
normal

44
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No gross
residual

Treatment of Residual Disease (FTC)

See “Initial adjuvant or

disease in neck

Gross

residual
disease
in neck

/ Resect, if possible

Resectable

—

Unresectable

~>

> therapeutic administration of
RAI

/,l EBRT

Suspected or proven
inadequate RAI uptake

Adequate RAl uptake =——>

Suppress TSH

*RAI therapy with levothyroxine

*Post-treatment
1131 imaging
Consider EBRT

45
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Initial Adjuvant or Therapeutic Administration of RAl (FTC)

» RAIlrecommended.:

« Gross extrathyroidal extension
 Primary tumor >4cm

« Known or suspected distant metastases
« Extensive vascular invasion

» RAI selectively recommended:
 Residual thyroid tissue suspected
* High-risk histology

« Minor vascular invasion

« Cervical LN metastases

« Minor extrathyroidal extension

* Inappropriate post-op Tg
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Post-op for Patients Considered for RAI Therapy (FTC)

Total body RAI
imaging with
adequate TSH
stimulation (Thyroid
hormone withdrawal
or recombinant
human TSH (rhTSH)
stimulation

Or

RAI therapy based
on clinical
indications

Tg < 1 ng/ml with
aTG(-) and
negative RAI
imaging

Suspected
or proven

thyroid bed —>
uptake

Suspected
or proven
RAI
responsive —>
residual
tumor

— 3 No RAI
treatment

Consider RAI
ablation (30-
100mCi) to
destroy
residual
thyroid tissue ;
post-treatment
imaging

RAI treatment
(100-200mCi)
and post-
treatment
imaging or
consider
dosimetry for
distant
metadtasis

Suppress TSH with
levothyroxine

a7
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Treatment of Metastases (FTC)

! v v
A\ A
» Surgical palliation, if symptomatic or
asymptomatic in weight-bearing extremities
and/or
« If positive 13| uptake: RAI, with consideration
. L 131 . . of dosimetry to maximize dosing
I e:%srqg;:jir at: Ounpga;kded s?rﬁgt\rl;lth » Consider bisphosphonate or denosumab
+ Consider embolization of metastases

I |

» Surgical resection and/or
EBRT of selected, enlarging or
symptomatic metastases

and/or

Surgery and/or image-
guided EBRT

» Consider sorafenib, lenvatinib, other TKI drugs (eg, sunitinib or pazopanib) or other

systemic therapy Cabozantinib as 2" line
 Resection of distant metastases and/or EBRT

Best supportive care
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Treatment of Medullary Thyroid carcinoma (MTC)

Clinical

Additional work up

presentation

MTC
on >

FNA

*Basal calcitonin level
*CEA
*Pheochromocytoma
screening
*Serum calcium
*Neck ultrasound
*Consider CT/MRI if
N1 disease or
clacitonin > 400
pg/ml
*Consider test of RET
proto-oncogene
mutations if
available (utility and
cost)

Primary Treatment

*TTx with CLND

*Therapeutic lat. ipsilateral or bil. MRLND for clinically
or radiologically identifiable disease

*Consider prophylactic ipsilateral MRLND for high
volume or gross disease in the adjacent central neck

*Consider therapeutic EBRT for grossly incomplete
tumor resection

*Consider adjuvant EBRT for gross extrathyroidal
extension (T4a or T4b) with positive margins after
resection of all gross disease and following resection
of moderate —to high-volume disease in the central or
lat. Neck LN with extranodal soft tissue extension

*Postoperative levothyroixine supply to normalize
TSH
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MTC and Multiple Endocrine Neoplasia (MEN)

Taipei VGH Practice Guidelines: | TherId Cancer | Table of Content

Related presentation Additional work-up
Primary *Thyroid surgery
hyperparathyroidism —>] ®Parathyroid op _
«Basal calcitonin (+) *Single adenoma: excise
level / «If multiple gland disease,
«CEA consider subtotal or total PTX
. with autotransplant
MEN 2A 3 Pheochromocytoma Y
screening Primary
*Serum calcium * 1 .
, hyperparathyroidism —>
parathyroid (_%’IO P y Thyroid surgery

hormone (PTH)

*Basal calcitonin

level >
MEN 2B —>{ -CEA

*Pheochromocytoma

screening

Thyroid surgery
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Recurrence or Persistent Disease (MTC)

Locoregional —>

Symptomatic
distant _—>
metastases

Asymptomatic
distant
metastases

e

Surgical resection
postop EBRT

Consider EBRT

Consider target therapy
for unresectable disease

Consider palliative
resection, ablation,
embolization, or other
regional treatment

Consider target therapy
for unresectable disease

Observe

Or

Consider resection,
ablation, embolization,
or other regional
treatment

Consider target therapy
for unresectable disease

Disseminated
symptomatic
disease

*Consider target therapy

Vandetanib (approved in NHI-

Taiwan)

Cabozantinib, Selpercatinib,
Pralsetinib, Pembrolizumab

«Consider clinical trial or
chemotherapy
EBRT for focal symptoms

*Consider bisphosphonate or

denosumab therapy for bone

metastases
*Best supportive care

NHI: National Health Insurance
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FNA or
Core

Biopsy
Finding

Anaplastic Thyroid Carcinoma (ATC)

Diagnostic
Procedures

«CBC
*Serum
calcium
*Head, neck,
chest,

ATC —> abdomen,

pelvis CT
*TSH
*Consider
FDG-PET/CT
scan

Local
resectable

Unresectable local
tumor t distant
metastasis

Primary Treatment

*TTX or near TTx

*Selective resection
of involved local or —>
regional structures
and LNs

*Clinical trials performed for
persistent, locoregional, or
distant disease

*EBRT * concurrent
chemotherapy

*Best supportive care

*Clinical trials performed for
persistent, locoregional, or
distant disease

*Consider EBRT * concurrent
chemotherapy

*Consider molecularly targeted
neoadjuvant therapy

*Best supportive care

*Neoadjuvant therapy include lenvatinib, dabrafenib/trametinib
for BRAFV600E murations; selpercatinib or pralsetinib for
RET-fusion positive tumors; and larotrectinib or entrectinib
with NTRKIgene fusion-positive tumors
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Precision Medicine in Thyroid Cancer

Molecular testing should be considered for actionable mutations
Well-differentiated thyroid carcinoma

Pan-TKI: lenvatinib & sorafenib  Cabozantinib as 2" line

NTRK TKI: larotrectinib & entrectinib (2018)

RET TKI: selpercatinib (2020)

TMB-high: pembrolizumab (2020)

BRAF inhibitor: vemurafenib & dabrafenib (off-label/on-going trial)

Medullary thyroid carcinoma

Pan-TKI: vandetanib
RET TKI: selpercatinib (2020)
TMB-high: pembrolizumab (2020)

Anaplastic thyroid carcinoma

BRAF, NTRK, ALK, RET, and tumor mutation burden (TMB)

Pembrolizumab for patients with tumor mutational burdenhigh
(TMB-H) (210 mutations/megabase [mut/Mb]) tumors 53
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How to Choose the Right TKIs and Use Optimally

1.NCCN guideline:
 Lenvatinib 75 & ig*rsorafenib (65% vs. 12% %] NCCN7|Lenvatinib  preferred)
* age>65 yrs: Lenvatinib & 88 % i & 43 A
* fbrain metsey 4 0 A &Y data

2. ESMO:

» Higher response rate with lenvatinib and it may delay progression for longer

* lenvatinib and sorafenib are recommended as treatment options for differentiated
thyroid cancer after radioactive iodine. However, they are recommended only for
patients who have not had TKI before, or who have to stop them early because of
tolerability (specifically, toxicity that cannot be managed by dose delay or dose
modification). This is because there is not enough clinical evidence and no cost-

effectiveness evidence to determine whether the treatments are effective when used
sequentially.

3. lenvatinib is the optimally cost-effective treatment for RR-DTC, although both
lenvatinib and sorafenib are cost-effective compared to placebo.

Taipei VGH Thyroid Cancer Panel 2019 >4
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Cabozantinib for radioiodine-refractory differentiated

thyroid cancer (COSMIC-311): a randomised, double-blind,

placebo-controlled, phase 3 trial
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Figure 2: Waterfall plot for maximum percentage tumour reduction from baseline in target lesions for individual patients (objective response rate
intention-to-treat population)

(A) Cabozantinib group. (B) Placebo group. Tumour response was assessed with Response Evaluation Criteria in Solid Tumours version 1.1 by blinded independent
radiology committee. The waterfall plots show the maximum percentage reduction or minimum increase from baseline in sum of diameters of target lesions before
progressive disease or initiation of any non-protocol anti-cancer medication. Only patients with at least one baseline and post-baseline assessment are shown. Of the
58 patients in the cabozantinib group and 31 in the placebo group with at least one-post baseline assessment, one patient in the cabozantinib group and

two patients in the placebo group did not have aqualifying sum of diameter for inclusion in the waterfall plot. * Confirmed partial response.

Radioiodine therapy statust
Refractory
Ineligible

Previous sorafenib or lenvatinib
Sorafenib but no lenvatinib
Lenvatinib but no sorafenib

Sorafenib and lenvatinib

ORR 15%
PR 15%
SD: 69%
PD:6%

ITT

65 (97%)
3 (4%)

26 (39%)
22 (33%)
19 (28%)

Placebo

33 (100%)
0

12 (36%)
13 (39%)
8 (24%)
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—— Cabozantinib
— —— Placebo
% HR 0-22 (96% C10-13-0-36); p<0-0001
i) .
: ITT PFS: not reached (5.7-)
=
! PFs: 57% vs 17 % over 6 mo
I+ T T 1
9 12 15 18
Number at risk
(number censored)
Cabozantinib 125 (0) 69 (45) 26(69) 15 (79) 2(92) 1(93) 0(94)
Placebo 62 (0) 21(11) 4(17) 1(18) 0(19) 0(19) 0(19)
B
100 HR 0:54 (95% €l 0-27-1-11)
90 T
80+ *
‘EE, 70— HA A+ EH R H
2 60+
T 40
> 304 . . .
5 o Placebo PFS: 1.9 mo (5.8 in SELECT Trial)
10
0 T T T T T 1
0 3 6 [*] 12 15 18
Number at risk Time since randomisation (months)
(number censored)
Cabozantinib 125 (0) 90 (31) 54(58) 24 (84) 7 (101) 1(107) 0(108)
Placebo  62(0) 42(13) 24(25) 9(39) 0(48) 0(48) 0(48)

Figure 3: Kaplan-Meier estimates of progression-free survival (A) and overall survival (B) in the intention-to-
treat population

Disease progressionwas assessed with the use of Response Criteria in Solid Tumours, version 1.1 by blinded
independent radiology committee. NE=not estimable. NR=not reached.
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