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uziSsreulnsesswiin poorly differentiated 1uriinuziSsronlnsossfiddnuwae sz
wesineuaziinalnlunnnlsnanmaasuuanaiugnssuidudourhlinisneuaussionisinw
shousfedlelerusesninugiSiesilnsesduiin well differentiated wazdwalviinisneinsalsaiuengi
nsTaukunsinwasiasedeanudlalunediuinuastiademetugnssuvedsauedsiindiiio
IgnsidenmisinuieSuvainisiidinegsegamngauuazmsinmuithsy ilsamEunmendmssnw
pg AU LA AN
fdndy: uziSslnsessiaiin poorly differentiated, uziSslnsesdanudssgs, amzesensSnuEIY

lolodu, Nsanesed

Abstract
Poorly differentiated thyroid cancer is a unique entity within a wide-range of thyroid
cancer classification with a specific pathological characteristic and criteria for diagnosis. Genetic
alteration plays important roles in its development leading to either poorer response to iodine
ablation or higher probability of iodine refractory, and resulting in worsened prognosis. Under-
standing its pathogenesis is a key to treatment planning which consists mainly of surgery, iodine

ablation, and/or radiotherapy, and effective disease surveillance.
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AnwaznIINIgINALaza3szINevasranlnIaen
seulnsessidnvazadeiide (butterfly
shape), H shape %38 U shape agustiauiumntiise
tracheal ring 71 2-5 lneflaugelseann 12-15
faduns dminlneowdsUssuia 15-30 a3y
Usznaulumewaadaty 2 ¥l laun follicular cell
uaw parafollicular cell (C-cell) Tnetnifuifordeifies
W visceral fascia siusouduuauya uazlidudon
L?;awé’m]m superior thyroid artery Faduwaus
\@udenuns external carotid artery uag inferior
thyroid artery a1n thyrocervical trunk dutfuunvus
@ udonuas subclavian lagiiduuseam recurrent
laryngeal nerve (RLN) Faduuruves vagus nerve
WENAIBONAIN vagus nerve N9RIUEY (left RLN)
U310 inferior waz posteromedial 19 aortic arch
Wary19A1UYI (right RLN) UStie inferior wag
posteromedial #i® right subclavian artery lng RLN
%’méfmagﬂu tracheoesophageal groove ﬁﬂaaﬂ
Pnazingnaodean19nua19ve1 inferior comu
voensenaeulnsaed”
psAUsEnaumanlunsasseesiuulnsesn
Taun Toledu Insuszanmiosar 90 vaslolofulu
sumoazgnaniivlusienlnsesdifiowieltlunis
dumszsizesiuulnsesd” lnglelofugndsiuain
extracellular space lU8stos follicular cell wu
naln active transport 984 sodium-iodide symporter

(NIS) waz efflux WU Pendrin transporter LU1d

U
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follicular lumen suiiurosinsfigndensouluse
follicular cells Bty follicular cell Tus fins
aalnalalusiuthyroglobulin (Tg) Tusitedekn
W lUds follicular lumen wagyiin1s coupling fiu
free iodine (I-) nanetdu TG-TH complex Lazgnan
nauld follicular cell AUNTEUIUATS endocytosis
Wi hydrolyzed Ju triiodothyronine (T3),
thyroxine (T4) wag reverse T3 (rT3) Fadu inactive

form ¥84 T3 insau secrete aanan cell sald?

mMsulslsznnvsaiiasenuazuzSesionlnsesd
\asenuazuyieenlnsesninfesas 95
faunilinain follicular cell wazdiutloaninsovay
5 1Ana1n parafollicular cells w3o C-cell Uaniuile
nnvuiduvideronlnsesd idninanivad
Furidaduiienanuiinesilnsesdld Wy nauuzise
siouiundes (lymphoma) ieugideduiniagn
Wwaanianaealien (hemangioendothelioma)
Jusu Tudruwesnisnuasidinszaisainuinady
Y99519M18 (metastasis) wulaldunidn® lngaansa
wlsUssLnvvesieenuazuyiSssionlnsenslani

AN 147

STUIAINYIHAZANWAULTINUNIARTIAUD IS IFDY
nsesn
3 1 I3 a 1
wziiameulnsesanulaluiwandgauinnin

wavefndudadruuszunn 3:1 Tngusznniinu



A1519% 1 UszianveailesenuazuziSanenlnsesadiuunniy World Health Organization (WHO)

classification 2017

Classification

Primary epithelial tumor
a. Follicular cells origin

1. Benign

2. Malignant
2.1 Differentiated

2.2 Undifferentiated

b. C cells origin

c. Combined follicular and c cells
Primary nonepithelial tumors

a. Hematolymphoid tumor

b. Sarcomas

c. Other mesenchymal/stromal tumors

d. Germ cells tumor

Secondary tumors

Follicular adenoma

Hyalinizing trabecular tumor

Papillary thyroid carcinoma

Follicular thyroid carcinoma

Hurthle (oncocytic) cell tumor

Poorly differentiated thyroid carcinoma
Anaplastic thyroid carcinoma
Medullary thyroid carcinoma

Mixed medullary-follicular carcinoma

mﬂ‘ﬁ'qmlﬁm differentiated thyroid carcinoma
(DTC) Fadiguruiinann follicular cell Tneaiinves
DTC Aiwusnnigaaeswialdun papillary thyroid
carcinoma (PTC) nusnniieseay 85-95 Uauziis
soulnseen wag follicular thyroid carcinoma (FTC)
histotypes wulauszanadosay 10 sosaqlaunn

uzSwoulnsounvda Harthle (HCTC) waz poorly

differentiated thyroid carcinoma (PDTC) wulsl
Uszanadoray 2-5 veswziSualnsesdivindu®
@21 undifferentiated thyroid carcinoma #3®
anaplastic thyroid carcinoma (ATC) ﬁ'uﬁmwmgﬂ
Winsfovaz 2 Wity annsoaguinvazeadia

YpauziSaraulnsesdlasanignad 20
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AN5199 2 STUIAINELATANBUEAINUNNARTATRILLS w0 us

<[7-13]

Thyroid cancer AUYN mja:ma a1g (¥) Extrathyroidal LN Distant 5-year 5-year
subtypes extension metastasis metastasis  DFS (0
Papillary thyroid CA  85-90%  2:1-4:1 20-50 5-7% >90%  >90%
33% <50%

Follicular thyroid CA <10% 2:1-3:1 40-60 20% >90%  >90%
Hurthle cell CA 2-5% 2:1-3:1 50-60 NA 7-22% 20-30% NA 50-80%
Poorly differentiated 6-7% 0.4-1- 50-60 31-73% 30-80% 30-80% NA 50%
thyroid CA 2.1:1

Anaplastic thyroid CA  1-2% 1.5:1 60-80 100% 100% 87% 0% 1-17%
Medullary thyroid CA  3-4%  1:1-1.2:1  30-60 NA 50% 15% NA 80%

A1ga: CA=carcinoma; LN=lymph node; DFS=disease-free survival; OS=overall survival; NA=not

applicable

Adenunazinueinisitiaae Poorly differentiat-
ed thyroid carcinoma

PDTC widneglungu DTC usilunguuzisa
seulnsesdndnsnensallsasiniings moderate
to well differentiated thyroid carcinoma (WDTC)
uazfniingu ATC flonaflaznouausidenissnw
#e radicactive iodine 18 n1sFnenTinansdenns
wensallsALaTLLIMINNSSnY PDTC tudfianu
wansafuguamaLannaeinisIdady PDTC i
felifimudaau

Sakamoto wazauy Una 1983" a5uny
dnyaruad PDTC I1danwaisiaaakuy solid,
trabecular %39 scirrhous W%aﬁﬁmmwmﬂi%ﬁn
Wussile sieun Carcangiu uavanzlirdinaaa
Y94 PDTC fidnwag insular pattern of growth,
necrosis, formation of peritheliomatous area,
small round hyperchromatic nuclei, Wag mitotic
activity™ n153%938 PDTC MM9ne153ne1eiiaanu

WANANNNUD WL BN AINNSINIREN T AU
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Farau daduludana 2006 nguvosnersunnd
fiermymenguustmafitinugnuazadunis
Anlsruzieronlvsossfivannuans Usenauludae
Uszinedand GUu wazanigewwini Taewdunisli
ANUTLLaMItaRelaeldan vy nIawe1sine
TulsruziSaaulnsessiinudnuae solid, trabecu-
lar, waz/u38e insular pattern #liifidnwaie onco-
cytic features, anaplastic feature wag classic
follicular 39 papillary features lngna1sunng
ma'Wﬁ?ulaimwﬁa%’aaﬁammaﬁﬂ auladudennas

fanuan15INIR8IINAY (consensus definition)

16 & &

136091 Turin proposal criteria™® fsil
1. Architecture criteria
a. Solid/trabecular/insular growth
pattern
b. Absence of conventional nuclear
features of papillary carcinoma
2. Risk features (9819108 1 90)

a. Convoluted nuclei (nuclear feature)



b. Mitotic activity (= 3/10 high-power
microscopic fields (HPF)) (high grade
feature)

c. Necrosis (high grade feature)

ugi91 Turin proposal aziduinmusinig

a o A

Aadeidutennasiiufuvesfidorvgmiane’
Ineusldiiesdnuay growth pattern (Huinauai
nanlun1sidade Tunsinwireuilag Hiltzik way
Az wuIrdnwe growth pattern wuu solid,
trabecular #39 insular Liflauduiussudidedagy
NeENARDENIINTTaATIRANLSA (overall survival
way progression free survival) WAAN®YMY aggres-
siveness 1aNeN3INelalA high mitotic rate waz

=2

necrosis AAMUANTUSAUTNIINITIONTIN WAAID
biological aggressiveness vadlsalaRnINITINE
971 growth pattern Wuiiugu tneinasinsitady

fanagniauslagfiunedunndvasanidu

Memorial Sloan Kettering Cancer Center 136071

o

MSKCC criteria®”  Tgunausisail

@

nweae follicular
cell differentiation 910 routine microscopy %9
immunohistochemistry LU Tg positivity 323U

1. Presence of > 5 mitosis per 10 HPF
WaT/N30

2. Fresh tumor necrosis

v v
o

TanatnsIadunL MSKCC criteria
WUT1@1U150U 989 aggressiveness voalsala
ATOUARUNIINTTIENSITdELAE growth pattern
A3 Turin proposal™® agslsAn1a WHO classifica-
tion for tumors of endocrine organs lawewsu PDTC
Julszinvvedlsaugidaionlnsesdfidnsnennsal
lsmaglusening WDTC uag ATC Tnglud 2017 1a
Usunainsitadumuinat Turin proposal 1ng

ansnazlinannitadelanimnged 3

a = = ¢ aa o 2 ¢ a . . .
A15197 3 WisufsunaminsitadeuzSweulnsesnada poorly differentiated carcinoma

Sakamoto et al. "¢ Turin 20064

MsKkcct” WHO 2017"

Presence of solid, Presence of solid/

Presence of solid/

Presence of =5 mitosis per

trabecular and/or scirrhous  trabecular/ insular pattern 10 HPF trabecular/ insular pattern

pattern

Absence of conventional Tumor necrosis ANUANYAE  Absence of conventional

nuclear feature of papillary follicular cell differentia- nuclear feature of papillary

carcinoma tion carcinoma

At least 1 of the features At least 1 of the features

a. convoluted nuclei a. convoluted nuclei

(nuclear feature) (nuclear feature)

b. mitotic activity
(> 3/10 HPF) (high

grade features)

c. Necrosis (high grade

features)

b. mitotic activity
(2 3/10 HPF) (high

grade features)

c. Necrosis (high grade

features)
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NSNUSNBEUENNINYITINYINUIES aggressiveness
299l5AULLS IR aUINTREAUITIN1TNDUAUDIRBNS
o a A a X o
Snwnnlid lenansnsvatevedlsaligatu wuagdns
15500739 LABUIIAIINLSATIANGS LANISNUSN WY
o | < s 1 o &
gananlunzisweulnssunnidrundanveslsady
WDTC 2¢adInanadnsIn1ssendinanlsanse b
Tasunstuduainnis@nyilag Dettmer wagAe

Bichoo wazamue"2 &

Fanuinsnudnuasy poorly

differentiation (Turin criteria) T WDTC ieeaUsuney
favay 10 tlsinnswennsallselundsnsinissendin
Fn51n3iSuvedlsa kagdnsIN1saNeANTsANLLS
Flaiupnsingarnnnswu PDTC Wlssognafion faduds
ayUladnnnsil PDTC TuguilenziSsroulnsossvin
WDTC a'dwaﬁqmiw&nmmﬁmﬁiﬂﬁ%q%ﬁﬂﬂg_jmﬁ

- o a '
SInsSnwuasinnusal

nswasuuUasmanugnssulungulsauzisesion
nse8n poorly differentiated thyroid carcinoma
N135AnN®Y genetic alteration #39N1S

L‘UﬁwuﬂawwﬁuqnmmmmL%Wiaﬂmaaﬁ PDTC

duiflesannnisnu PDTC U coexisting WDTC
atuayunguin1sifia poorly differentiation 30
progressive dedifferentiation 98¢ WDTC
Pathway n154nin neoplastic differentia-
tion we4 follicular cells wuslaldu 3 wuamne™ leun
(1) n15sAia hyperfunctioning follicular thyroid
adenoma 2110 GNAS1 ey TSHR mutation, (2) N1
vim follicular thyroid adenoma 91A Ras mutation
%ﬂmﬁ]ﬁﬂﬂdﬂ’mﬁﬁ follicular thyroid carcinoma
310 subsequent genetic rearrangement L U
PPARG (peroxisome proliferation-activated recep-
tor-gamma) way (3) N15iin papillary thyroid
carcinoma 91nnaln RET rearrangement ey BRAF
mutation Iﬂaﬂﬂiﬁwuﬂﬂg‘j poorly differentiated
thyroid carcinoma waz/#39 undifferentiated
thyroid carcinoma ﬁ?‘uﬁmmmiﬁ genetic altera-
tion events 1y B—catenin nuclear accumulation
(encode W1 CTNNB1 mutation) uag TP53 muta-
tion Imammmaﬁ;d genetic alteration/defects Tu
wpiwinlnsosdldfmnaedl 4 uay awdl 1

AT 1 BHUNMLEAAITUABUNTISAR dedifferentiation vaduziSssaulnsasd (Fawlaq)?

RET/PTC
BRAF

/ -

Follicular cell

Folllcular

adenoma / \

TP53/CTNNBL
/BRAF

.

PDTC/ATC

Ras,
PPARG
Ras, LEH
PPARG mutation

Folllcular

carcmoma
- e

A18a: CA= carcinoma; PDTC=poorly differentiated thyroid carcinoma; ATC=anaplastic thyroid carcinoma; RET/PTC=rear-

rangement of rearranged during transfection gene; TP53=tumor protein p53 gene; CTNNB1=catenin beta-1gene; BRAF=B-rap-

idly accelerated fibrosarcoma gene; Ras=rat sarcoma gene; PPARG=peroxisome proliferator activated receptor gamma

gene

05
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a5t 4 mﬁwLLammiLUﬁ'auuﬂawwﬁ'uqmmﬁwﬂumL%Wiauvlmsaaﬁ”' 18, 21:27]
Genetic alteration WDTC PDTC/ATC
PTC FTC PDTC ATC
RET rearrangement 13-43% 0% 0-13% 0%
BRAF mutation 29-69% 0% 0-13% 10-35%
Ras mutation 0-21% 40-53% 18-27% 20-60%
CTNNB1 mutation 0% 0% 0-25% 66%
TP53 0-5% 0-9% 17-38% 67-88%
TERT mutation 5-17% 40% 70%
PIK3CA-AKT pathway
PIK3CA 8% 2% 18-25%
AKT - 19% -
PTEN 4% 4% 15%
E1F1AX 1-2% 11% 9%
MED12 0% 15% 3%
RBM10 0.5% 12% 3%

Angia: PTC=papillary thyroid carcinoma; FTC=follicular thyroid carcinoma; PDTC=poorly differentiated thyroid carcinoma;

ATC=anaplastic thyroid carcinoma; RET=rearranged during transfection gene; BRAF=B-rapidly accelerated fibrosarcoma

gene; Ras=rat sarcoma gene; CTNNB1=catenin beta-1 gene; TP53=tumor protein p53 gene; TERT=telomerase reverse

transcriptase gene; PIK3CA=phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha gene; AKT=protein

kinase B gene; PTEN=phosphatase and tensin homolog gene; E1F1AX=eukaryotic translation initiation factor 1A gene;

MED12=mediator of RNA polymerase Il subunit 12 homolog gene; RBM10=RNA-binding protein 10 gene
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Jadeiidematunisnensailsaluy PDTC waznis
ng1n1sailsa

nrsnensailsadilalfves PDTC 1Anain
locoregional aggressiveness Wag distant metasta-
sis rate fgsn31 WDTC ns@nwilag Wong uazaniy
wuirilasedfidwatuniswennsallsaluPDTC Teun
dnwale extensive vascular invasion Wag widely

[29

invasive features *” uaglungu PDTC 7% distant

metastasis AILALININIRY ADAARBINUNITANEN

By &

1o Ito uazauz * waz Walczyk wazvaug Y invu

11 conventional factors Lo pTd, Tumor size
>dcm, gross extrathyroidal extension (gross ETE),
microscopic (R1)/macroscopic (R2) margin-posi-
tive, Msnsrargludeninivdosusinasudiwes
a0 (lateral neck lymph node; pN1b), B:J:ﬂaaﬁﬁ
distant metastasis fausRaads (M1) wia TNM stage
-1V, imavisnazegiiuinnd 55 3 iuilade
V]']Qal]@]laﬂ']ﬁ/\lﬁmﬂﬁﬂﬁﬁﬂLLaZﬂvﬁlﬁqﬂ'ﬁﬁa(ﬂ%am N3
WEJ']ﬂiﬂﬁiﬂﬁlﬁﬂqiiqEN'WUIUﬂ'ﬁﬁﬂE’]ﬁINI']‘L!QJ']LL?WN
Tupsadi 5

a919fl 5 MInensallsnves poorly differentiated thyroid carcinoma

a

ginwus N A155nE S2EZIIaN IN159ATIN p-value
(PDTC) Anau
Sakamoto et al.*” 35 Lobectomy 15 years 5yr OS 65% < 0.01 PDTC vs
(Subtotal or total thy- 10yr OS 34% WDTC
roidectomy) 15yr OS 0%
Volante et al.®? 183 Surgery + | 2-30 ¥ 5yr OS 85% < 0.0001 PDTC vs
10yr OS 67% WDTC, ATC
Wreesmann et al.”” 12 NA 43 \fieu 5yr OS 70% < 0.0001 PDTC vs
WDTC, ATC
Luna-Ortiz et al.”” 13 Surgery + !l External  2-144 \fau 3yr OS 62% < 0.05
beam RT
Yu MG et al.”? 18 Surgery + | NR 5yr OS 83.3% < 0.001 PDTC vs
WDTC, ATC
Ibrahimpasic et al.”” 91 Surgery + T (70%), 50 Lhou Syr OS 62% NR
External beam RT (7%)
Walczyk et al.”! 100 Surgery + ' (82.6%),  55.5 \fiou Syr DSS 91% NR
External beam RT (ATA-IR)
(43.5%) Syr DSS 38% (ATA-
HR)

Anga: PDTC=poorly differentiated thyroid carcinoma; "*'I=radioiodine 1-131; RT=radiotherapy;
WDTC=well-differentiated thyroid carcinoma; ATC=anaplastic thyroid carcinoma; NA=not applicable;
NR=not reported; OS=overall survival; DSS=disease-specific survival; ATA-IR=intermediate risk; ATA-HR=
high risk
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LUININITINBILAZATIARAAIN poorly diffe-
rentiated thyroid carcinoma
AT
wuan1an1ssnwnanlulsaugiSen oy
nsevrviin PDTC Sandunsendadeulnsoss
(total thyroidectomy or complete thyroidectomy)
warsoutmdesusindne (central or lateral
neck dissection) wWuLAgafuAunITnwIUanly
WDTC Tngunuinues neck dissection {udniade
ﬁﬁﬁﬁtyLLazmﬂdﬂwaﬁamiwmﬂiﬂﬁiﬂLﬁaﬂmﬂ PDTC
flomansnszaeludiuinasentundeinafes
1gigatie 80%°*Ing metaanalysis”™” Tul 2018 wui
prophylactic central neck dissection lu differen-
tiated thyroid cancer ¥1l% locoregional recur-
rence anasag19illedIAty odds ratio [OR] 0.65;
95% confidence interval [Cl] 0.48-0.88) wag
margin status U84 thyroid resection A&l incom-
plete resection (R1 way R2 resection) fadulagy

o & v o

dAgNduRuUsAUN1IANTULNIZN (locoregional

v
a a = [38]

recurrence) NWHERUU
ANFINHILETUNRAINTHAR
TuunAudazvenaninissneLasumas
MsEeA 3 Useianlawn
1. Radioiodine ablation
2. External beam radiotherapy

3. Chemotherapy or targeted therapy

Radioiodine remnant ablation (RRA)
AnuansatunsTuiuwsSedlelenudu
fandeddueniradesan dedifferentiation vos
PDTC vlnnsase NIS andeeas agelsinnns
Anwiluefnus¥indrunisves PDTC Failany
anunsatunisuiuusiedlelofulagetia 80-85%"

nsAnYIlag Fouchardiere wagang ™ Tu
Q’ﬂaaﬁiﬁ%’umﬁﬁaéfaﬂu PDTC 91u3U 104 57 Wag
99 518 (95%) 1AsU RRA WU 52 518 (50%) lasu
msilade i radioiodine refractory disease lag
i median radioactive iodine treatment WU 2
adq E]Ehﬂiﬁmuﬂﬂwﬁ complete remission %&4
ns¥nedaes RRA tuldUsTomfludunisansas
nsfsuveslsneelitediney (hazard ratio (HR)
0.22; 95%Cl 0.10-0.49) LazuI8andnIINISAISU

Nz

we bildususegslidudrAgnisadfse
o Aa . = o
aRIIN15590%3% (overall survival) szs[,uﬂf\]imum
Tifins@nulasuseausyansualusunisiiudnsn
N1959ATINYBINTMINISSNWA3e RRA Tu PDTCP? 4

N1931338 iodine refractory status U84

@ 1 LY aa [ % '3

wziSwienlvsedlulagtuaunsnidadeliannnae
Aade 1T 4 9om1u American Thyroid Association
(ATA) guideline U 2015 ¢iail

1. ldwunisduwsSedlelemuluninane
whole body scan #aINITAAULIATILIN

& &l o T o a
2. uziSaraulnsesnaedulsSadlelany
= o 1o o a )

gouden1sduussedlelofulussezdnun

3. fimsTuwssedlelenulunziSweulnsess
Y9amas nuIn balinnsduws Sedluun ey
1@

- g o a

4. 1n15n528VBILSANINTUBLINUINTNS
JuwsSadlolanulan

v & a | a o T

fauuN1SUsTLIaUI1508)5ANTULS S9d

= = = G 1= v } 2

lalafiuinnuiiesnensalidsiaddddoyaainns
Usglu ATA risk group LL‘lJ'ﬂL“fJUﬂEjM low, interme-
diate, %38 high risk FIN1TWUANWEAE aggressive
histology fedunauidssidnlanu intermediate
risk group 1Jusg1einy wonandnisAnaiuan
surrogate markers 1A serum Tg, Thyroglobulin
antibody (TgAb) $3U719N1TNANTUINITATIALNLLAL

N1953@IM81 19U cross sectional imaging N30
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F18-FDG PET/CT scan aganunsalvdoyaszezlsn
WAY/Y58N15N5EANLVRLSALNBN1SUTENBUNSHREY
TanmsShwmnemadaloudugiunndsdy

n1sau5sdannnteuean (External beam radio-
therapy, EBRT)

UnuINeesfadsnuinse EBRT Husin
farsanlunsdlfidl WDTC waz/m3e PDTC flonna
mﬁﬁwﬁmawwﬁiﬁqa \flesa1n POTC nuldidosann
wdnguatuayunsldsedsnviiieannisinby
amzdily PDTC 39819899 nnsiarsanldsed
$nwnlu DTCTRseIABsgs (high risk DTC) Tnede
ﬂdﬁﬁ%ﬁ"ﬂﬂmuﬁaaqﬂiﬁﬁqﬁ

1. T3-T4 %39 gross ETEP® 404t a7 501
losannsAnuwanudn sross ETE dauasie disease
persistence 1#184931N RRA LazanIIN1INISTURNIE
fivadlsn (locoregional recurrence) %ﬁﬁwudw PDTC
19m31N1INU gross ETELAGSAS 31%-73%

2. R1/R2 resection® "

3. Persistent or recurrence disease®™
4. Lymph node metastasis with extensive

extracapsular extension™ *”

5. Low radioiodine avidity"®**¥

Jayan1sAnunlag Tsang kazane™ wud
Tuge high-risk DTC 52ufs PDTC #ifl residual
microscopic disease 7il#un133nusie EBRT nu
Pdnsnsiisuanedii 10 3 anaann 22% 19y
7% eeeiitieddny uarlundudieenguinnin 60
Yfifdnuazlsauuy extrathyroidal extension (ETE)
Wudwé’mwmimaiiﬂqmdmfjuﬁmqﬁamaﬂzjﬁ
ETE pgnsiitidAey donndesiunsAnyived Fussey

Az

MNNSANWILUU systematic review
T DTC 9113w 5,114 AY wud1 EBRT 978
ann1INI3ULRNIZ (locoregional recurrence) Wigiu

ﬁuﬁﬂaaﬁlﬂﬁ%’u EBRT 911 25% Ld® 8% LAY
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LAEnAUAU radioiodine remnant ablation n15lY
external beam radiotherapy laUszlovuluaunis
ﬂ']UﬂlJﬂ’]ﬁﬁ’]L%U%@ﬂIiﬂ LLﬁlﬁﬁNaLﬁMﬁﬁi’lﬂqﬁiaﬂ

41,5759 b AN ANWA

inlungu high-risk DTC Fidmau
fian15l4 EBRT Tu high-risk DTC anunsaagulass

A1519% 6

guaiivdauazensjaii
1ua§mL%’hﬂfjumL%Wiauimaaﬁﬁnﬁﬂﬁ
pavauaInes iU Ualallfun n1sShwmesad
UnUnlu advanced stage DTC uag refractory DTC
fduliitensuseiuUseaasonmswingduy eensls
fAnlullagUusystematic review lng Albero ua

1 yyqnnsigeiundauy combination

ALY
(adriamycin/cisplatin) Suwildunislauszlovilu
mimu@u‘[muaxé’mwmﬁam%mﬁqm’hmﬂﬁm
wiliaiesrdagey wasddsenunsldengy
liposomal doxorubicin 391U cisplatin Tu ad-
vanced stage PDTC (distant lung metastasis) et
NANINDUAUBINDEIDY complete remission”™
wiIn1seevauesnesaivilinvedlsa
mL%qm'aaﬂma&Jm‘iuﬂaﬁ;ﬁu%ﬁé’mwmwa‘uaumﬁ
[70]

a dy U U 2 1
AunTu urin1s¥nwinigeyfada (targeted

therapy) Iuﬂ&jm Tyrosine kinase inhibitors (TKI)
%39 multi-targeted kinase inhibitor (MKI) "
‘Li’]"i]gLﬂuLLU?WWQﬂ’]ﬁ%ﬂH’]ﬁLﬂﬁll’]gﬁllalx‘iﬂ'j’] L‘ﬁ@\‘i"ﬂ’]ﬂ
n3¥UIUNTT dedifferentiation wes WDTC AvilviAn
iodine refractory Yu Usznaulusaenalnves
genetic alteration Wagn1s upregulation Y84
growth factor receptor (14 vascular endothelial
growth factor receptor (VEGFR), platelet-derived
growth factor receptor (PDGFR), rearranged during
transfection receptor (RET)) n1sldengu TKis il
#QLﬂ’lﬂ’liMQﬁ]éﬁﬁﬂ’liﬂigﬁu VEGF receptor 39l

o

\inN15ugAgs tumoral angiogenesis g



direct anti-cancer activity Iﬂ&lé’ugﬁ signaling
molecules Tu rapidly accelerated fibrosarcoma
(RAF)/mitogen-activated protein kinase (MEK)/
extracellular signal-regulated kinases (ERK)
pathway #18 uaﬂmﬂﬁiuﬂﬁ]ﬁ;ﬁuawﬁLﬁ’ﬂ,uﬂaq'u
MKIs wuniinanseevausmeaadauaslausslo
Tugunsiia progression free survival Tnerhdes
ns@nwIngy PDTC Useanad 10% anunsaasula
mllﬁl’]i']\iﬁ 7

Post-hoc biomarker analysis 910 SELECT trial
WU11 BRAF %38 RAS mutation differentiated
thyroid carcinoma lausglevilumuensinissen
Ingeningu BRAF 138 RAS wild type (median
overall survival 44.3 vs 39.6 Lhaw) widlifidedAgy
N9ana Usdannldunisnevausssios TKI/MKI Tu
n&u dedifferentiated thyroid carcinoma

YONULDIINET chemotherapy, ag TKI/

MKl Aldnanlunaitiu danuinnistd T lududs

o o o a A = o o Y o Ao a
AT 6 amsINITNISURNIENN 10 U (10-year local recurrence) #AINNSINYINIYIIAINYIVUA

external beam radiotherapy lu DTC ﬂa-jaJLﬁlmqa

Treatment

Surgery + 'l (%)

Surgery+"'l +EBRT (%)

Tubiana et al®”

Simpson et al’®V
Philips et al’*”

Farahati et al (39 distant failure)™”
Tsang et al (PTC) (27% PDTC)™
Kim et al®”

Keum et al*”

Brierley et al (MTC)™

Chow et al (positive margin)™”

Chow et al (T4a)™

Ford et al (29% PDTC/Hiirthle cel)’*”
Meadows et al "

Schwartz et al*® (8% PDTC)

21 14
18 14
21 3
50 10
22 7
37.5(5yr) 4.8 (5 yr)
89 38
34.3 13.6
20.4 9.9
27.6 11.6
N/A 18
N/A 11
N/A 21

Aga: PDTC=poorly differentiated thyroid carcinoma; '*'I=radioiodine 1-131 ablation; EBRT=external

beam radiotherapy
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a1519% 7 n3fnw1iia Phase Il trials Tu advanced 3@ metastatic iodine-refractory differentiated thy-

roid cancers

Author (trial) MKI Phase  Cell Prior N PDTC Response PFS (mo)/  OS (HR)

type  systemic (%) rate (p value) (p value)
therapy

Schlumberger  Lenvatinib MMl DTC 20% 261 28 (10.7) 64.8% 18.3 0.73

et al. ™ vs Placebo 131 19 (14.5) 1.5% 3.6 (0.100)

(SELECT) / (<0.001)

Brose et al.™  Sorafenib 1l DTC 3% 207 24 (11.6) 12.2% 10.8 0.80

(DECISION) vs Placebo 210 16 (7.6) 0.5% 5.8 (0.140)

/ (<0.001)

Anga: MKI=multitargeted kinase inhibitor; DTC=differentiated thyroid carcinoma; PDTC=poorly differen-
tiated thyroid carcinoma; PFS=progression-free survival; OS=overall survival; HR=hazard ratio

vascular endothelial growth factor-A/vascular
endothelial growth factor receptor (VEGF-A/
VEGFR) §3@11150n327uN15919u4204 regulatory
T cell wazifiy program cell death protein 1
(PD-1) expression>" 1g8nee 34il ongoing Ana-
plastic and poorly differentiated Thyroid carcino-
ma phase Il clinical trial (ATLEP) Wiefinwn
Usgansninuazaiulasndereenisidenyadn
lenvatinib 3uAU PD-1 inhibitor (pembrolizumab)
lungu ATC wag PDTClawysuszidiu objective
response rate 914 immune-related Response
Evaluation Criteria in Solid Tumors (irRECIST), 574
89 overall survival, progression free survival,
clinical benefit rate, duration of response, AN

Fim wazdoyasu mutation status sy

ANSASIVAARIUNAINTTSNwILaENI5LENSETINS
ASuUYes PDTC
Wo99nHs1891u PDTC dutoeanaiinig

77 ¥ ] a

nan Tg Tuseaus’” Astun1snsiainaalse (treat-
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ment monitoring) Tungu PDTC Fslaimasld T 1Ju
surrogate marker LiENDENUAYI NTATIVFANILNA
33N UsENaUlUMENIIMII anatomical imag-
ing (ultrasound of neck, #38 CT/MRI brain, neck,
and chest) uagn1sld functional imaging ﬁﬁﬁﬁﬁy
9N F18-FDG PET/CT waz/13e Ga68-DOTATATE
PET/CT \fiouszneunisnsiafiana lnsianizagng
Savn PDTC shilaldiuiu radioactive iodine waedu
uws¥edleleduldanas 1iosainn1snsn F18-FDG
PET/CT azwuandl flip-flop phenomenon naAe
IsaugiSslnsesnagiinnuanunsalunisiuiu elu-
cose analogue Tdgstuaumsiunisduns¥ed

8 Jouugilay European society of

Telefufianas
medical oncology (ESMO)" wuginliiin15m319
fnmIL serum Tg and TgAb N9 6-12 WoU N
n1snavaueINITinwegluseiu excellent w39
biochemical indeterminate/incomplete w#nINE3
wuil detectable Tg level sawfiosuuzilingim
cross-sectional %30 functional imaging o&13ls

< = a ! <) | oA =
Anunsalussiiungulsaldunguininnnudssgely



AINTU 813NITUINTIIRAAY cross-sectional
%39 functional imaging lawda1A1 Tg %Ma&ﬂu
detectable level Anu wagnsanuindadlseslsa
WaBN181aIN155n1Y1 (incomplete structural
response) WuziNlAINNI5F N ILAZATIIRAAIUAE

cross-sectional imaging N 3-6 \hou

GEL

nssnwuziSanenlnsesnvia poorly
differentiated thyroid carcinoma idnuweadznis
wensailsafiugnin well-differentiated thyroid
carcinoma W#ifin31 anaplastic thyroid carcinoma
wiinagdiviunalsaiiesdntios MTINMRUNNTINW
Fo1o1fan13n5193daden1ane1sine fiadu

155N ¥1UTENBUAIYATSNEINANLAENISHIAAT
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