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MTC

* Wywodzi sie z komorek parafollikularnych (komaérek C)
e Stanowi okoto 2% wszystkich rakow tarczycy

e 25% przypadkoéw to postaci dziedziczne

* Markery nowotworowe: kalcytonina, CEA

. irerap|a jodem radioaktywnym (RAI) nie znajduje zastosowania w jego
eczeniu

* Gorsze rokowanie w porownaniu do raka zréznicowanego

* Leczenie operacyjne jest jedynym postgpowaniem terapeutycznym
dajagcym mozliwosc¢ catkowitej remisji; rekomendowana rozlegtosc zabiegu
operacyjnego zalezy od wynikéw obrazowania (USQG) i stezenia kalcytoniny

* Rokowanie zalezy od stopnia zaawansowania w momencie rozpoznania
(zaawansowania miejscowego i obecnosci przerzutow odlegtych)



Ogodlne zasady postepowania
* Jezeli jest to mozliwe nalezy dazy¢ do radykalnego leczenia operacyjnego
 Stezenie kalcytoniny pooperacyjnie powinno by¢ niewykrywalne

* Jezeli stezenie kalcytoniny w okresie pooperacyjnym > 600 pg/ml istnieje
wysokie prawdopodobienstwo przerzutow odlegtych

* F-DOTA-PET jest skuteczng metodg wykrywania choroby przetrwatej/meta,
jezeli stezenie kalcytoniny > 150 pg/ml

* Jezeli w preparacie stwierdza sie > 10 przerzutowych weztow chtonnych lub
obecne sg przerzuty odlegte: prawdopodobienstwo uzyskania remisji jest
nikte (chirurgiczne zabiegi z intencjg paliatywng lub inne metody leczenia
lokoregionalnego)

* Chemioterapia cytotoksyczna nie jest skuteczna
* Leczenie palitywne/kontrola choroby: TKI



Czynniki prognostyczne

 Czas podwojenia stezenia kalcytoniny/CEA

* Wychwyt [18F]-FDG w guzie (PET)

* Obecnosc¢ somatycznej mutacji protoonkogenu RET (M918T)
* Nadekspresja receptorow VEGF, EGF



Rola medycyny nuklearnej w diagnostyce MTC

TABLE |. PREOPERATIVE IMAGING STUDIES BEFORE INITIAL SURGERY ACCORDING TO INFFERENT CLINICAL SCENARIOS

FPresentation Surgery Preoperative imaging siudies”

MEN?2 diagnosed by genetic screening Prophylactic total thyroidectomy (if no  Neck U3

and no clinical evidence of disease disease on preoperative US)
MTC (MEN2 or sporadic) <10 mm Total thymidectomy and prophylactc Meck US
without evidence of metastatic nodes central LN dissection
on neck US and serum calcitonin
<200 pg/mL
MTC (MENZ or sporadic) 210 mm Total thymidectomy and central LN Neck US, neck and chest CT?,
without evidence of LN metastasis on dissection, prophylactic ipsilateral "F-FDOPA PET/CT scan?
neck US (sporadic) or bilateral (MEN2) lateral
LN dissection
MTC (MEN2 or sporadic) with abnormmal Total thyroidectomy and therape utic Neck US, neck and chest CT,
nodes on neck US central and lateral LN dissection "F-FDOPA PET/CT scan?

(bilateral in MEN2)
MTC (MENZ or sporadic) with suspicion In the absence of distant metastases, total Neck US, neck, chest,

of distant metastases (calcitonin thyroidectomy and therapeutic cervico-  and abdomen/pelvis CT
=500 pg/mL) mediastinal and bilateral lateral LN {or hepatic MREI), bone
dissection scintgraphy and bone marrow
In the presence of distant metastases, MRI, '"*E.FDOPA PETICT scanT,
surgery can be performed for ""F-FDG PET/CT scan?
preventing locoregional complications
Twon SPECIAL ARTICLES “Before thyroidectomy, all patients are required to undergo evaluation for pheochromoc vioma with bioche mical testing. If metane phrines

© Mary arn Lobor e are elevated, an abdominal computed tomogmphy andfor magnetic resonance imaging is indicated.
7, optional; “F-FDG, 18F-flurodeoxy glucose; "“F-FDOPA, 6-18F-fluoro-L-3.4-dihydroxyphenylalanine; LN, lymph node; MEN2,
multiple endocrine neoplasia tvpe 2: MEL magnetic resonance imagng: MTC, medullary thyroid carcinoma; PETACT scan, positron
Positron Emission Tomography Imaging emission tomographycomputed wmography scan; US, ulirasound.
in Medullary Thyroid Carcinoma:
Time for Reappraisal?

Fréderic Castinetti' and David Taleb®



[18F]-FDOPA vs. [18F]-FDG

* Czas podwojenia kalcytoniny > 2 lat: [18F]-FDOPA > [18F]-FDG
 Czas podwojenia kalcytoniny < 2 lat: [18F]-FDOPA = [18F]-FDG
» Czas podwojenia CEA < 2 lat: ['8F]-FDOPA < [18F]-FDG

Complementary Roles of *F-DOPA PET/CT and "*F-FDG
PET/CT in Medullary Thyroid Cancer

Sail uhanen™ 2, Camilla Schalin-Jintti™*, Marko Seppiinen'*, Sami Kajander!, Sami Virtanen®, Jukka Schildi®,
Irina Lisinen', Aapo Ahonen®, llkka Heiskanen”, Mika Viisinen’, Johanna Arola®®, Pirkko Korsoff', Tapani Ebeling'!,
ks Minn™ 12 Matti 1. Valimiki® f o Nutilal-13



Rola scyntygrafii/PET receptoréw
somatostatynowych w MTC

Somatostatin receptor-directed molecular imaging for therapeutic

Fig. 1 Overview of patients
affected with medullary thyroid
carcinoma (MTC), which
underwent somatostatin receptor
(SSTR)-directed positron
emission tomography/computed
tomography (PET/CT). Therapy
prior to and after SSTR-PET/CT
is displayed. In more than 69 %
of the patients, SSTR-PET/CT
resulted in treatment initiation,
with most patients switched to
surgery or tyrosine Kinase
inhibitors (TKI). PRRT Peptide
Receptor Radionuclide Therapy,
RTx external beam radiation.
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decision-making in patients with medullary thyroid carcinoma
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Rola badan z zakresu medycyny nuklearnej w
obrazowaniu MTC wg wytycznych

TaglE 2. InpicaTiON FOR PosiTROM EMissioN TOMOGRAPHY IMAGING ACCORDING TO GUIDELINES
"F-FDOPA

e FDG i Ga-55A4

ATA 2015 (3)

Mot recommended
ESMO 2019 (4)

Not recommended
At initial diagnosis when serum

Mot recommended
In cases with short serum CT

To assess the feasibibity of PRRT
CT =500 pg/mL or suspicion and CEA levels, doubling times
of distant metastasis (<] year) or MTC with an
In persistent/recurrent MTC

aggressive behavior (e.g., CEA
levels disproportonately high
compared with CT levels)

In cases with short serum CT
and CEA levels, doubling times
(<l year) or MTC with an
aggressive behavior

with serum CT =150 pg/mL
EANM 2020 (7) In persistentfrecurrent MTC In selected cases with
with serum CT =150 pg/mL inconclusive morphological
and functhional imaging and to
assess the feasibility of PRRT
ATA, American Thyroid Association: CEA, carcinoembrvonic antigen: CT, calcitonin; EANM. European Association of Nuclear
Medicine: ESMO, European Society of Medical Oncology: PRRT, peptide receptor radionuclide therapy.
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Terapia radioizotopowa ukierunkowana na
receptory somatostatyny w MTC - podstawy

* 60% MTC wykazuje ekspresje SSTR2 (w 35% jest to ekspresja staba;
umiarkowana w 15% i silna w 10% przypadkow)

* Ekspresja SSTR2 wystepuje czesciej u 0sob z dziedzicznymi postaciami
raka (MEN2A/B)



Terapia radioizotopowa ukierunkowana na receptory
somatostatyny w MTC — dotychczasowe wyniki

Review

Advances in the Management of Medullary Thyroid
Carcinoma: Focus on Peptide Receptor
Radionuclide Therapy

Erika Grossrubatscher '*¥, Giuseppe Fanciulli >%*(), Luca Pes 3, Franz Sesti *(1, Carlotta Dolci %,
Federica de Cicco ®, Annamaria Colao %, Antongiulio Faggiano *©* and NIKE Group ¥

[. Clin. Med. 2020, 9, 3507 Jofl5
Table 1. PRRT targeting 55Rs with 90Y and 177Lu-55A in MTC.
Eeferences Demographics Disease Data Treatment Schedule and Follow-Up
Subjects Cumulative Follow-L'p
. Type of Subjects Age-Years Mean Mutation Diisease Status at " _.I“ . Dose/Cyele Dose-GBg Months Mean
Authors Year Study n Median) (Range) 7M1 Status Baseline with Radicisatope GBq Cydesn Mean (Median) (Median)
Metastases %o (
Range) (Range)
1 . - - - - _ . " . 4.4 (9.4} P
Otte et al [21] 1959 NS5 2 o NE NS 2(10F%) oy L6159 . (5.2-5.6) z
R1(9.1)
Waldherr et al [22] 2001 NS5 12 7 Progressive NS a0y M5 -4 NS
Faganelliet al 2001 NS5 3 i ME NS 2 (&%) a0y 18 3
Bodei et al [24] 05 NS5 8 17 NE aoy 10-4F 2
Bodei et al [25] Retreapective 21 B3 NS a0y -8
Gaoetal [24] 004 N5 1 57.0 oL 1(100%) a0y 33 4 132 NS
Itenetal [X7] 07 Prospective 31 (567) (24-77) 1y Progmessive 31 {100%) a0y a7 l‘(:|;_;-'m-'; 1-5 (126) (1.7-29.6) {12) (1~
oY andc
Budiawan et al [25] ms3 NS5 8 59.1 {61.0) {40-76) 44 Progmessive B(10F%) ‘r':-lhf_” N5 13 NE NS
1771
. - - . - - . . - . — - \ 296 [29.6) X
Vaismanet al. [29] Prospective 7 NS NS NS Progmessve NS 177 Lu 74 ] & (B-12)
Lapaetal [30] Retrespective 1 49.0 (4.0} (33-75) z NS 4 (100F%) 177 Lu NS -5 NS
Salavati et al. [31] & NS5 2B L9(26-72) 1414 ME NS 28 (100%) M5 <5 NS NS
Beukhof et al [32] Retroapective 10 (63.10) (19-75) 64 177 L NS 4 (mean (T B-19.6) NS
Parghane et al [33] Retrespective 43 [48.0) [25-80) B35 Progmssive 177Lu [mean) 1-6 333) (200 (B-7E)
Pn Ve ¢ 40 {34) {14-65)
Satapathy et al [34) Retruspectve 8 53 & sporadic OpEm—_er B (100%) 1770 £0-7.4 14 R
: advanced or inoperable 1 patient NS
Frogressive or
Advanced or 166167
- Sy - 6 - - - - - - -
15982020 186 Inoperable (59.4%)
14371489 [95.53%)
References Radiographic Response Biochemical Response Treatment Outoome Treatment Toxicity
Subjects Subjects I . - . Grade VTV Grade 1TV
Authors, Year Suitable for  IFOTEE FD SDn PRu CRu g itablefor  osponee Criteria Response  PFSMonths  OSMonths  Dicomtimuabion o toxicity  Haemotaxicity
. Criteria {%ab %) %) (%) . {Calsitonin, CT) n %) ; - -
Evaluative n Evaluative n (%) n %)
Ot et al, 1999 [11] I NS D 2 (100%) D) 0 (%) o - - NS i) 0[0%) 0 (0%}
Waldherr et al, 201 [22] 1z WHO 7 0§} ] o - - NS 0 (%) NS
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ry

References Radiographic Response Biochemical Response Treatment Cutcame Treatment Taxicity
Subjects Subjects - . - . Grade HI'TV Grade 1TV
Authors, Year Suitable for  oIFOTaE FDn SDa PR CRE  oifablefor ~ DeTRone= Criteria Respomse  PFSManths OS5 Manths  Doocomiinuation o otoxicity  Haemotaxicity
. Criteria (] (%l %) %) . {Calditenin, CT) (%) " - -
Evaluative o Evaluative n m (%) %k
3 WHO i 0 {Fs) o - - NS NS 0 (%) 00 NS
7 WHO - - NS 0 (%) 7 (B5%)
PO (ncreass > 35% in
basal valus]
o N ) R I ; D) [none of the others) - - .
Bodei et al, 2004 [25] n SN0 12 (57%) n - I:;:fe:w i NS NS 0 (P} NS 1 (5%)
_ o ] o ] Pre—the rapy and 046 pgml; — - - B
tal, 204 [26 Y 0 D (e % (TP 6 5 D (0r%) % 0 (0%
Gaoetal, 2004 [26) 1 WHO 1(100%) D {F) 1 Posttherspyvahes  Belapgiml. NS (TP NS [l 0 (%) (7%)
Poss-FRRT
N S . Prolongation of CT - 16 (median) R .
2007 [T - - - - - 3 S ) %)
fren et al., 2007 [Z7] il 3 Dowbling Time NS 1107 (ranar) 1(3%) 1(3%)
[=100%)
Budizwanet 2L, 2013 [25] [ - - - - - o - - NS NS 0 (%) 0 [0%) D (%)
Vaisman et al., 2015 7 RECISTLL  1(l4%) 3(43%) 3(43%) 0(%) [ - - NS NS D (%) 0 [0%) D (%)
3 Ll
Lapa et al, 2015 [30] 4 i D{0%)  D{%)  O{rk) o - - NS NS NS NS NS
Salavati et al, 2006 [31] i - - - - - o - - NS 50 {median) NS NS ]
T2in PR
{raedian)
Beukhafet al, 2019 [37] 10 RECIST L1 6 (50%) 0 (o) o - - B{median) 14 (median) 0 (0P%) 0 {5} 0 (0P
: 144 (range) 5144 (rang=) :
PD (ncrease > 30% in
basal valus]
Parghane et al, 2020 [33] ') RECIST L1 16 (37%) 2(FR) 0{0%) e Mimedian) 26 (median) 0 (0P%) 0[0%) 0 (7%
Satapathy et al,, 2020 [34] 7 RECISTLL  1({14%) 0 {F) 5 NS 0 (%) 0(0%) 0 (%)
- s - B51%) 3 (26%) 101 - - - - 154 (L3%) 1133 (D8%) 9130

PRRT: peptide receptor radionuclide therapy
M: male; GBg: GigaBecquerel; NS: not spe
PFS: progression-free survival; 05 overall survival; WHO: World Health Organization; TTP: ime-to-progression; SWOCG: Southwest Oncology Group; RE
Criteria In Solid Tumours. * Concomitant low-dose oral capecitabine therapy (1.250 m;.r,-'mz,-'da}-' from day 0 to day 14 of each PRET therapy).

SSH: somatostatin receptor; 90Y: 90 ¥ tirium; 177 Lu: lutetium;

S5A: somatostatin analogue; MTC: medullary thyroid carcinoma; F: female;
ed; MEN: multiple endocrine neoplasia; PD: progressive disease; SI¢ stable disease; PR: partial response; CE: complete response;
ECIST: Response Evaluation



Inne opcje/perspektywy

e Radioimmunoterapia z bispecyficznymi przeciwciatami
monoklonalnymi p/CEA i biwalentnym haptenem znakowanym 31|

e Znakowani antagonisci SSTR2

* Receptor cholecystokininy (CCK2-R)

Table 4. Summary of recent clinical studies with radiolabeled CCK2R targeting peptide analogs.

Study Acronym

Sponsor

Intervention/Treatment

Identifier

Recruitment Status

Azienda Ospedaliero-

[ n]In-CP04,

ClinicalTrials.gov (accessed on

GRAN-T-MTC Universitaria Pisana, Gelofusi 22 September 2021): Completed
Pisa, Italy elotusine NCT03246659
Ga-68-CCK2R . L

- Medical University of 68 1~ e EudraCT: e

PET'\{'E__;I' Innsbruck, Austria [*GalGa-DOTA-MGSS 2020-003932-26 Recruiting
Lumed phase 0/A University Hospital [Y7Lu]Lu-PP-F11N, ¢ |1mca,)|'l:rmls,gm\' (nccess‘ed on Lo#‘npleled
and phase | Basel, Switzerland Gelofusine (phase 0/A) 2 ‘_veE)ten“lber 2021): (phase 0/A)

phase T Hotusine {phase NCT02088645 Recruiting (phase I)

Lumed phase 0/B

University Hospital
Basel, Switzerland

[Y7Lu]Lu-PP-F11N,

Sacuitril

ClinicalTrials.gov (accessed on
22 September 2021):
NCT03647657

Recruiting

Rl\'ﬂ'nl‘
Update on Preclinical Development and Clinical Translation of
Cholecystokinin-2 Receptor Targeting Radiopharmaceuticals

Elisabeth von Guggenberg '*(7, Petra Kolenc 23, Christof Rottenburger 4, Renata Mikolajczak *
and Alicja Hubalewska-Dydejczyk ©



Terapia radioizotopowa w MTC wg
wytycznych

* ATA 2015: ,treatment with radiolabeled molecules or pretargeted

radioimmunotherapy may be considered in selected patients, ideally
in the setting of well-designed clinical trial”

* PRRT ukierunkowana na receptory somatostatyny

e Radioimmunoterapia z bispecyficznymi przeciwciatami monoklonalnymi i
biwalentnym haptenem znakowanym 131

 ESMO 2019: ,radionuclide therapy is an option in selected cases”
* PRRT ukierunkowana na receptory somatostatyny



