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Observational Management Experience

Concurrent PTC in patients Highly suspicious nodules

with life threatening without FNA < 0.5 cm
malignancies

RAT refractory distant Focus on understanding the
metastases natural history of PTC
Persistent/recurrent cervical Minimalistic approach to

lymph node metastases thyroid cancer management
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Observational Management Approach to Papillary Microcarcinoma

4

2,153 Low Risk Papillary
Microcarcinoma Patients

A
( |
O Ak Active Surveillance Immediate Surgery
M?yal::f,i 1,179 (55%) 974 (45%)
Kuma Clinic
Japan l
l Median Follow-up 4 yrs (range 1-10 yrs) \
Continued Surgery, Increase Size | Novel LN
Observation Stable Disease | Primary Tumor | Metastasis
1,085 (92%) 61 (56.2%) - 27 (2.3%) 16 (O 5%)
Salvage therapy is very effective
Oda et al, Thyroid 20165 26(1): 150-155 Ito et al. World J Surg. 2010;34(1):28-35.
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Tumor Progression During Active Surveillance

<1.5cm 2 yrs 4% 92% 4% 0%
Korea (Kwon 2017 — 192 <lcm 2.5yrs 2% 95% 17% 0.5%
Asan MC)
Korea 370 <lcm 32.5 months 4% 96% 17.3% 8.6%
(Oh 2018 - Asan, median (at 3 years)
Samsung, St. Mary’s)
Japan (Ito 2014) 1,235 <lcm 5 yrs 4.9% 95% - 1.7%
10 yrs 8% 92% - 3.8%
Japan 415 <lcm 6.5 yrs 6% 91% 3% 1%
(Sugitani 2014 -
Cancer Center Tokyo)
Japan 61 1-2cm 7.3 yrs 7% 93% 11% 3%
(Sugitani 2019- Cancer mean
Center Tokyo)
Japan 360 <lcm 7.9 yrs 8% 92% 21% 1%
(Sugitani 2019- Cancer
Center Tokyo)
Columbia 57 <1.5cm 13.9 mo 10.8% 96% - 0%
(Sanabria 2020) median
Argentina 34 <1.5cm 4.6 yrs 17% 74% 9% 0%
Pisa, Italy 93 <13cm 19 months 3% 97% - 1%
(median)

Ito, Thyroid 2014, Sugitani WJS 2014, Kwon JCEM 2017, Sanabria Thyroid 2020, Oh Thyroid 2018, Tuttle
JAMA Gt 223%, Selval Theyveic 20150 Snswéeves sareh Ende HMetak 233900 Malinsro ZCEM 2019



Implementing Active Surveillance in the US

h T

Requires concurrent evaluation of three inter-related domains

Inappropriate
Tumor/US
Characteristics &
Medical Team .
Characteristics Appropriate

Patient
Characteristics

A clinical framework to facilitate risk stratification when cons:dermg an active

surveillance alternative b and sur I” microcarcino
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Relationship of Nodule to Thyroid Capsule

Ideal: normal thyroid tissue surrounding the PMC

Goal of Thermal Ablation:
Complete ablation of the thyroid cancer with a safety margin of 2 mm
normal thyroid tissue avoiding thermal damage to surrounding structures

Protected with free version of Watermarkly. Full version doesn't put this mark.



Relationship of Nodule to Thyroid Capsule

Inappropriate

67 yr old female, r

anterior extrat
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Relationship of Nodule to Thyroid Capsule

Appropriate
Nodule Abuts the Thyroid Capsule But Not Invasive
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Course of the Recurrent Laryngeal Nerves
Relative to the Intact Thyroid Gland

\| Cricothyroid
muscle

Right Left
common ‘ " common
carotid A carotid
artery / artery

> 4
Right —— \
RLN (recurrent /

laryngeal nerve) /F—*Left RLN

Protazte i iWist et vsigichadiavatenrnharkige s it ve fstars ek ondidlitfergtisieapillary

Thyroid Cancers: Patient Selection Implications for Active Surveillance, Thyroid 2022



Observational Management Strategy

Serial US evaluations of the thyroid and neck
* Q 6 months for 2 years, then less frequently
* Re-evaluating detectable vs actionable

* Size

* Location

* Rate of change

* Symptoms

* Patient preference

TSH suppression is not recommended
* Goal TSH 0.5-3 mIU/L

Thyroid function tests
* Yearly

» Serum thyroglobulin not useful

Protected with free version of Watermarkl Iy Full version doesn't put this mark
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Indications for Transition from

Active Surveillance to Surgical Inferyen'rion

Tuttle/Miyauchi 2019, in Surgery of the Thyroid and Parathyroid glands, 3™ Edition, Greg Randolph, ed

-

Increase in size of primary tumor* \
* 2 3mm increase in tumor diameter and/or

* > 100% increase in tumor volume

Identification of metastatic disease

Direct invasion into surrounding structures
Patient preference /

\

* Surgical intervention can be considered with a confirmed 50% increase in
tumor volume based on factors such as (i) proximity of the tumor to the
thyroid capsule, (ii) patient preference, or (iii) primary tumor size > 1 cm.

* Conversely, even with documented increase in the size of the
primary tumor by diameter or volume, surgery may be deferred
in patients without other indications for intervention if they have
(i) a maximum tumor diameter of < 15 mm ,

(ii) and/or (ii) a tumor volume doubling time > 2 years.
Protected with free version of Watermarkly. Full version doesn't put this mark.



JAMA Dindaryngoiogy-Head & Neck Surgery | ina ] 201 7

Natural History and Tumor vnlume Kinetics of Papillary
Thyroid Cancers During Active Surveillance
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Reproducible Measurement Differences

Percent Change in Tumor Volume

(n=291)
|
Increased > 50%
Stable (+ 50%) (n=36)
(n=228) 12%
79% '

v v

3 mm
100%

Decreased > 50%
(n=19)

7%

Diameter + 3 mm

Volume + 50%

Individual Patients

Tuttle et al, JAMA Otolaryngology-Head & Neck Surgery, 2017




Active Surveillance of Low Risk Papillary Thyroid Cancer

Demonstrate remarkably consistent classic exponential growth curves
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Currently Finalizing a New Manuscript

Frequency and time course of the six most common tumor volume kinetic
patterns observed during active surveillance of papillary thyroid cancer

R. Michael Tuttle!, James A. Fagin'2, Gerald Minkowitz3, Richard J. Wong*, Benjamin
Roman*, Snehal Patel*, Brian Untch*, Ian Ganly*, Ashok R. Shaha*, Jatin P. Shah*, Duan Li°,
Ariadne Bach®, Jeffrey Girshman®, Oscar Liné, Marc Cohen*, Jennifer Cracchiola*, Ronald

Ghossein®, , Mona Sabra!, Laura Boucai!, Stephanie Fish!, Luc 6.T. Morris*
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Active Surveillance of Low Risk Papillary Thyroid Cancer

n = 483 patients
Jan 2021 data lock

Table 2: Clinicopathologic features of the entire cohort

Variable Valwe
Apge at diagnosis {yrs)
fean + 5D 5215
hedian 52
ARange -89

Index tumaor size categony

£1lem 36l [75%)
1.1-1.5em 122 [25%)

Sex Female EFF Ry
Fale 111 [33%)

Cytology
Papillary thyroid canoer 186 (80r)
Suspiciows for papillary thyroid canoer q7F | 0%53)

Active surveillance duration (yps)

Flean + S0 4+ 23
hWedian 1.7

Range 0.5-17




Active Surveillance of Low Risk Papillary Thyroid

Figure 1

Data verified 29 Jan 2022

n = 483 patients
Jan 2021 data lock

Status at the time of last follow-up

Active surveillance cohort
n = 483 subjects

\d

Cancer

!

‘lf W h 4

continues
82.2%
(n=397)

Active surveillance

Transitioned to Transfer to local Deceased, not related

thyroid surgery clinician for follow-up to thyroid cancer
9.3% 4.3% 2.5%
(n=45) (n=21) (n=12)

|

v

Lost to
follow-up
1.7%
(n=8)

Thyroid surgery recommended based on ultrasonographic evidence of possible disease progression (7.5%, n=36)
* 4.3% (n=21), Increase tumor size without clinically evident lymph node metastasis
* 1% (n=5), Newly identified lymph node metastasis
* 1.7% (n=8), Possible invasion into the thyroid capsule
* 0.2% (n=1), Increase tumor size and newly identified lymph node metastasis
* 0.2% (n=1), Additional papillary microcarcinoma identified in the ipsilateral lobe

Thyroid surgery for reasons not related to disease progression (1.7%, n=9)
* 0.6% (n=3), Worry/concern
* 0.4% (n=2), Planned delayed intervention
* 0.2% (n=1), Surgery indicated for hyperparathyroidism
* 0.2% (n=1), Surgery indicated for an increase size of a benign nodule
* 0.2% (n-1), Surgery required to be eligible to receive a kidney transplant
* 0.2% (n=1), Upcoming change in insurance coverage




Active Surveillance of Low Risk Papillary Thyroid Cancer

n = 483 patients
Jan 2021 data lock

. L ] Time to > 72% increase in volume
Time to Identification of Lymph Node Metastasis
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Seq 81

46 yr old female, Bethesda VI, nodule suspicious on US
Stable volume & maximal diameter for 8.8 yrs
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Seq 69
32 yr old female, Bethesda V, nodule suspicious on US Seq 203
Steady increase over 1.5 yrs 78 yr old female Bethesda VI, nodule suspicious on US
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Chung SR, Choi YJ, Lee SS, Kim SO, Lee SA, Jeon MJ. Kim WG, Lee JH, Baek JH 2021
Interobserver Reproducibility i Sctogtuphic Mzasiremeint o Diamevér ahd Yoluue v Papitlary “Vayroid - Micirocarcinvnia. Thyroid 31:452-458.




Seq 58

48 yr old male, Bethesda VI, nodule suspicious en US
Decrease in volume over 6.4 yrs
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Tumor volume kinetic growth patterns observed during active
surveillance of < 1.5 cm papillary thyroid cancer nodules

+

Tumor Description Definition
Volume
Kinetic
Growth
Pattern
I Stable Tumor volume measurements during
observation remain stable
(= 72% of the baseline volume)
II Early increase in tumor | Steady exponential growth from the time of
volume diagnosis with a tumor volume doubling time
of = 5 years
111 Later increase in fumor | Steady exponential growth from the time of
volume diagnosis with a tumor volume doubling time
of = 5 vears
v Early increase in tumor | Steady exponential growth from the time of
volume followed by diagnosis followed by transition to stability
stability (tumor volume remains = 72% )
v Stability followed by Initial stability (tumor volume remains +

increase in tumor
volume

72%) with a subsequent transition to steady
exponential growth




Tumor volume kinetic growth patterns observed during active

surveillance of < 1.5 cm papillary thyroid cancer nodules

Tumor Description Definition Chnical Management Implications
Volume
Kinetic
Growth
Pattern
I Stable Tumor volume measurements during Continue active surveillance
observation remain stable
(= 72% of the baseline volume)
II Early increase in tumor | Steady exponential growth from the time of Consider (1) transition to a therapeutic
volume diagnosis with a tumor volume doubling time intervention or (2) continue observation
of < 3 years depending on tumor size, location, rate of
change and patient preference
III Later increase in tumor | Steady exponential growth from the time of Consider (1) transition to a therapeutic
volume diagnosis with a tumor volume doubling time intervention or (2) continue observation
of = 5 years depending on tumor size_ location, rate of
change and patient preference
v Early increase in tumor | Steady exponential growth from the time of Continue active surveillance
volume followed by diagnosis followed by transition to stability
stabality (tumor volume remains + 72% )
v Stability followed by Initial stability (tumor volume remains + Transition to therapeutic intervention

imcrease in tumor
volume

72%) with a subsequent transition to steady
exponential srowth




Rapidly Emerging Technologies

Potential Localized Ablation Therapy Options Applicable To Thyroid

Alcohol Radiofrequency Laser Microwave HIFU
Ablation Ablation Ablation Ablation Ablation

Localized
Therapy

( Nonsurgical thermal ablation \
of thyroid nodules:
Not if, but Why, When, and How?

Laszlo Hegedus,
Akira Miyauchi, RM Tuttle
\_ Thyroid 2020
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Amepted: 2 December 2021

ORIGINALARTICLE WILEY

Radiofrequency ablation and related ultrasound-guided
ablation technologies for treatment of benign and
malignant thyroid disease: An international
multidisciplinary consensus statement of the American
Head and Neck Society Endocrine Surgery Section with the
Asia Pacific Society of Thyroid Surgery, Associazione Medici
Endocrinologi, British Association of Endocrine and
Thyroid Surgeons, European Thyroid Association, Italian
Society of Endocrine Sutrgery Units, Korean Society of
Thyroid Radiology, Latin American Thyroid Society, and
Thyroid Nodules Therapies Association
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Rapidly Emerging Technologies

Published Ablation Series as of September 2021
1,996 Papillary Microcarcinoma nodules

Author, year  Thermal PTC Complete Recurrence rate  Voice changes

Avlaton  Nodules._resoluion of in the alation (g sronien)

Teng, 2019 MWA 185 85% 0% @ 21 months 2.7%
Yue, 2020 MWA 119 94% 0% @ 37 months 6.7%
Cho, 2020 RFA 84 100% 0% @ 72 months 1.4%
Wang, 2019 MWA 95% 0% @ 18 months -

Kim, 2021 PLA 100% 7% @ 112 months 3.3%
Gao, 2021 MWA/RFA 100% 0% @ 12 months 2.1%
Peng, 2021 PLA 100% 0% @ 24months 0%

Zhou, 2020 PLA 94% 0% @ 24months 2.9%
MW A Q3% Q%
Lim, 2019 RFA 92% 0% @ 49 months 3%

Yan, 2021 RFA 88% 4% @ 46 months -
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Relationship of Nodule to Thyroid Capsule

Ideal: normal thyroid tissue surrounding the PMC

'50‘
*

Goal of Thermal Ablation:
Complete ablation of the thyroid cancer with a safety margin of 2 mm
normal thyroid tissue avoiding thermal damage to surrounding structures
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Laser Ablation of a Papillary Microcarcinoma

Hydrodissection as a heat barrier
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Decision Making and Options

Low risk intra-thyroidal PTC

Factors to Minimalistic
Consider Management Options

Tumor/US Active
Characteristics Surveillance

Medical Team Thyroid

Characteristics Surgery

Patient Localized

Characteristics Ablation In
Clinical Trial
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