Opydvwon:

d EAAHNIKH ETAIPEIA NEYPOENAOKPINQON OI'KQON
Le ouvepyaoia: Me to Tunpa Mupnvikng latpiking M.A.N.IM. "Metaga”

AlayvwoTtikn Kal

Bepaneutikn Nnpooéyylon
TwV [oTPoEVIEPONAYKPEATIKWYV
Neupoevbokpivwv Oykwy
(GEP-NETS)

Padloonuaopéva avaloya CwHATOOTATIVNG OTN
d1ayvwon kai Bgpatreia Twv GEP-NETs

AANECavOpog MewPYaKOTTOUAOG
Mupnvikog latpdg
EmpeAntig B, NMINN «ATTIKOVY, B” EpyacTtipio AKTivoAoyiag




THERAGNOSTICS

Molecular imaging for theranostics
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One stone kills two or three birds




GEP NETs Theranostics

68Ga AiGyvwon

‘ Theranostics

177Lu/20Y

O¢epartreia

—
RS
—)

SPECT amreikovion

"|n-DTPA-octreotide
Tc-99m Tektrodyde




Evoeieic ameikovionc GEP-NETs pe
nedodouc MupnVviKAC IXTPIKAC

Alqyvwan Kal apxIkr) otadioTroinan.

AvAaodeIicn TTPWTOTTABOUC £0TIAC O€ YVWOTEC OEUTEPOTTABEIC
EVTOTTIOEIC.

EmiAoyn BepatreuTikou TTAAvou (avaloya 22, XMO)

ETnIAoyrl aocBevwyv yia oToxeupévn BepaTtreia e
padlostrionuacpéva TTeTTiola (PRRT)

[TapakoAouBnon aocBevwy, avTatrokpion oTn Bepartreia,
EANEYXOC UTTOTPOTING.

Virgolini | et al Eur J Nucl Med Mol Imaging. 2010;37:2004-2010.



Tc-99m Tektrodyde. NET 0wOeKAOAKTUAOU PE DEUTEPOTTUOEIC OOTIKEG
EVTOTTIOEIG




Tc-99m Tektrodyde. —-SPECT
NET Ae1rTOoU EVTEPOU HE OEUTEPOTTAOEIGC NTTATIKEG, AEMPADEVIKEG, OOTIKEG
KaBwg Kal oTo JUOKApdIo




QF o

e

Tc-99m Tektrodyde. —-SPECT/CT
NET opBoU pe deutepotradeic NTTATIKEG
KOl OCTIKEG EVTOTTIOEIG.




MAgovekTnuarta amreikovionc PET Ga-68 Dota peptide
oUVKPITIKA ue TV SPECT

T tumor/background ratio

O a06evAG OAOKANPWVEI TNV ATTEIKOVION MaX 2 WPES

KaAuTepn d1akpITIKN IKavoTnTa (MEyaAuTEPN euaioBnaoia atrd Tnv SPECT)
AVADEILN EOTIWV PE XAUNAN TTUKVOTNTA UTTOOOXEWV OCWUATOOTATIVNG

HuimroooTikeéG puetprjoeig (SUV), rpiv kKal JETA TNV BepaTreia

Crown A et al. Surgical Oncol 2019



68 Ga DOTATOC YV 111 In-DTPA Octreotide
(cost saving)

68 Ga DOTATOC 111Tn-DTPA Octreotide
7% emmAéov CT 1| MRI 82% smmAfov CT 11 MR

Schreiter et al, Eur J Nucl Med Mol Imaging. 2012 39(1):72-82

Xe aoBeveic ue NETs kot apvntika 1 ap@ifoia suprjuata amo
111 In-DTPA Octreotide to 8Ga-Dotatate aviyvevel ) voco (87%)

(Srirajaskanthan et al, J Nucl Med. 2010 ;51(6):875-82)



Padlopapuaka PET yia Tnv amneikovion
GEP-NETs

® YTTEPEKPPAON UTTOOOXEWYV CWHATOOTATIVNG
(°8Ga- Dota peptide)

® MetaBoAiopdc yAukolng (8F-FDG)



68Ga-Dota- SSTR PET/CT

v

Ga-68 D’ATATE Ga-68BOTANOC Ga-68 DOTANOC Ga-68 DOTATATE

Affinity-profiles (IC,-values: mean £ SEM in nM)

sst, sst, sst,

R2ZE03 2.7+03 209 56+0.4 40+0.3
>10'000 25105 613 + 140 >1'000 73+21
®8Ga-DOTATATE >10’000 0.2+0.04 >1'000 300 + 140 377 +18

®3Ga-DOTANOC >10'000 14104 40+5.8 260+ 74 7.2t1.6

P. Antunes et al., Eur J Nucl Med Mol Imaging, 2007, 34:982-93



Ga 68 DOTA TOC
NET nmaykp€aroc xep/0ev. HTATIKEC EVTOTTIOEIC KOI TIPOXOPTIKOC AEUPROEVAC

Miyoe: 3 mn




%3Ga-DOTA-PEPTIDE PET/CT - AAN\ayn OEpamteuTIKNC
daxeiplong

Singh et al. 2018

Barrio et al.2017

Skoura et al. 2016




PET 68Ga-Dota peptide

T80
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MeTaBoAiIopog YAUKOING
18F-FDG PET/CT

18F-FDG 11 yaumAfS FDG Uptake Reflects Glycolysis

Staopomoinong NETs pe

eTOETIKY BLOAOYLKT] CUUTIEPLPOPQ o
Glycogen
AglKTNG KOKIG TIPOYVWONG I
K |
Mn avtamokplon PRRT DG | wG || G WG
= ;

transporter protein ]

Glycolysis

Adapéed from:  Hughes: Thorax, Yolure 5128) 168-228



68Ga-Dota v 18F-FDG

SSTRI PET FDG PET

20 months
post diagnosis

ENETS Grade | |
i67 index, %

Well differentiated Poorly differentiated
(slowly growing) (aggressive, poorer prognosis)

i g 3 « Observation = PRCRT/PRRT carboplatin-
40 molnths ' X & o8 g 4 + SSA = CAPTEM etogoside-
post dlagHOSlS - g * PRRT/PRCRT = SSA
e P = Everolimus
= Sunitnib

= Surgery
= Liver directed therapies

Chan D et al. Theranostics 2017;7:1149-58

Binderap et al, J Nucl Med. 2010 May;51(5):704-12.

18F FDG 41% 18F FDG 73% 18F FDG 92%




PET FDG (+): prognosis

0 36
months

No. pts at risk
FDG- 23
FDG+ 32

Sansovini M et al. Eur J Nucl Med Mol
Imaging 2017;490-99



NETPET study

l SSTRI+ve /| FDG +ve I
P4

PO P1 . P3 P5

SSTRI-ve SSTRI+ve SSTRI+ve SSTRI +ve SSTRI +ve SSTRI-ve
FDG-ve FDG -ve FDG +ve FDG +ve FDG +ve FDG +ve

FDG uptake < SSTRI uptake l
FDG uptake = SSTRI| uptake

FOG uptake > SSTR| uptake

Survival Prodabiity
o

Chan D et al. Theranostics 2017;7:1149-58

Y T
200 400 a0

Time since PET scan (cays)

| NETPETGracke P P24 ~



PRRT

Receptor/analog
binding

Internzlization

Receptor/analog
degradation —

irradiation”

Paduo - Xpovog AxtwvoBoAi Méon Méyiotn
VOUKAiSL0 nuuwng a evépyela | Sielodutikn

S0y

Yttrium

Lutetium




PRRT - Ilc¢ yivetou oty mpaén




PRRT
Inclusion criteria

»MeTtaoTaTikr) vooog/aveyxeipntn ME TTPO0d0 PETA atrd AANEC BeparTtTeies 1y
EMMEVOUOQA OCUPTITWHATOAOYIO

» etk PET 1 SPECT yia Tnv avadeign utrepEKPPAcns UTTOOOXEWV
owuaTOOTATIVAG

»KaAO aiaTtoAoyIKO TTPOIA
»KaAn veppikn Asitoupyia (Cr Clearance >50ml/min)
»Karnofsky performance status >50

»[1pocdokIpo emIRiwong > 3 PNVES



NETTER-1 Sites




NETTER 1 Study

Progression free survival (Recist criteria) every 12 weeks

Dose 1 Dose 2 Dose 3 Dose 4

L 2NN 20 2 ’
4 administrations of 7.4 GBq of LUTATHERA every 5

n=115 8 weeks + Octreotide30 mg

Years
follow

n=115 Octreotide LAR 60mg every 4 weeks R

1. FDA and EMA recommendation




NETTER 1 Study

A Progression-free Survival B Overall Survival (Interim Analysis)
100 100-

90 ' 90

80 Mty 80

70 , 17 y-DOTATATE 70

60 ' 60 P=0.004

50 50

40 40

30 P<0.001 30

20 20

10 10
Control

10 15 20 25 10 15 20 25 30

177Lu-DOTATATE

Control

(% of patients)
Overall Survival
(% of patients)

©
2
2
=
(%]
&
<
.2
n
n
L
b
o
S
Q.

Months since Randomization Months since Randomization

No. at Risk No. at Risk
177Lu-DOTATATE 116 97 76 59 42 28 19 12 3 177Lu-DOTATATE 116 108 96 79 64 47 31 21 8

group group
Control group 113 80 47 28 17 10 4 3 1 Control group 113 103 83 64 41 32 17 5

ImPFS :40 months

179% Reduction in the risk of
disease progression

Stosberg J et al. N Engl J Med 2017;376(2):125-35



NETTER 1 Study-Quality of life Georgakopoulos et al. EANM 2017

1.0 4

+ Censored .
gg Log-rank P < .001 * o 83.95
I-IT- 0.8 1 : 81,65 2074 81,89
e —
o g 0.6 - T == - ) .
"é E L0 T . ——— S— B 76,25 —_—
= 1 N ’

e T edea | ’
% 0.2 4 Treatment I .
=) ““ | = ""Lu-Dotatate l =

=== Octreotide LAR 60 mg : e w2 = o s

T T T T T T = Before the first therapy # 6 months after the last therapy
0 5 10 15 20 25 30

Time After Randomization (months)

GHS/QOL
/Q Symptom Scales

- % __.__%__ % & . A & %
FA NV PA DY SL AP <o DI F

N Baseline B 6 months after completion of therapy

[

]

53,59

Baseline 6 months after
completion of therapy




Center  |Ligand | Location |  n | PFS(months) | OS (months)
Rotterdam 177Lu-DOTA GEP NET 310 33 46
Kwekkeboom et al.

2008

Milan Bodei et al. 177Lu-DOTA GEP NET
2011

L\ ERET o 177Lu-DOTA P NET
et al. 2013

VR EREEEL I 177Lu-DOTA GINET
et al. 2014

Bonn Ezziddin et al. [RVZAREIDI0) -\ P NET
2014

Bonn Sabet et al. 177Lu-DOTA SINET
2015

W LIiia N e gl 177Lu-DOTA GEP NET

al. 2014
WELIGie N ENVE BN 177Lu-DOTA GEP NET
et al. 2014

BEGRIS RN RSal 177Lu-DOTA GEP NET
al. 2016

Multicentre 177Lu-DOTA GI NET
Strosberg et al. 2017

Warsaw 177Lu-DOTA GEP NET
Kunikowska et al.
2011

RERIRSIIETGCNSE- IR 177Lu-DOTA GEP NET
W LIiia N e gl 177Lu-DOTA GEP NET




ESMO-Guidelines

!

Pan-NETs

NET G1/62 NET NET G1

SSTR-positive 1 = stable disease
1067 <10% or | [ I or slow
slow growth? growth

Ki-67 <10%

),

Watch-and-wait @

+/- Locoregional
therapy®




NCCN Guidelines® Insights
Neuroendocrine and Adrenal Tumors,

Version 2.2018
Featured Updates to the NCCN Guidelines

MANAGEMENT OF LOCOREGIONAL ADVANCED DISEASE AND/OR DISTANT METASTASES®
GASTROINTESTINAL TRACT

EVALUATIONDP€

Locoregional

advanced disease of

the Gl tract and/or

distant metastases

* Multiphasic®
abdominal/pelvic
CT or MRI

*Chest CT (%
contrast) as
clinically indicated

» Somatostatin
receptor-based
imaging (ie, **Ga-
dotatate PET/
CT9 [preferred]
or somatostatin
receptor
scintigraphy)

* Biochemical
evaluation as
clinically indicated®

If complete
resection
possible®®®

Asymptom atic,

low tumor
burden

Locally

-

symptomatic from|—

primary tumor

Clinically
significant
tumor burden

I

TREATMENT®

Observe with markers
and abdominal/pelvic
multiphasic® CT or MRI
every 3-12 mo, and
chest CT (£ contrast)
as clinically indicated
or
Octreotide®Mh or

. e
lanreotide®"P ‘

Consider resection
of primary tumor®

Octreotide®hP
or
lanreotide®hh

— Resect primary® + metastases99 ———»

e

Follow with
abdominal/
pelvic
multiphasic
CT or MRI
every 3-12 mo,
and chest CT
(£ contrast)

as clinically
indicated

Refer to surveillance for appropriate primary
disease sites (See NET-1 through NET-4)

If disease
progression“h
Octreotide®

> |or

lanreotide® P
(if not already
receiving)

If disease progression

Everolimus® (10 mg/d)

or

PRRT with ""Lu-dotatate, if

somatostatin receptor positive

imaging (category 1 for mid-gut

tumors)°22@

or

Hepatic-directed therapy for

hepatic-predominant disease:

« Arterial embolization, or

* Hepatic chemoembolization, or

* Hepatic radioembolization
(category 2B), or

» Cytoreductive surgery/ablative
therapy994i (category 2B)

or

Interferon alfa-2b° (category 3)

or

Cytotoxic chemotherapy®




ENETS Consensus Guidelines for the Standards of Care in

Neuroendocrine Neoplasia: Peptide Receptor Radionuclide Therapy

with Radiolabeled Somatostatin Analogues  Advanced Release: April 13, 2017

Current guidelines place it as an option after other treatments have
failed which is appropriate in the context of current evidence and
since it has been traditionally used as a salvage therapy. However, in
the future, in certain situations PRRT may well be considered earlier

(c) Diffuse LMs
G1/G2

NEC and G3 NET

» Chemotherapy

» Radiotherapy may be considered in
selected sites (bone, brain, ...) for
symptom control

d-NENs (diagnosis on
endoscopic biopsies)

Special considerations for well-differentiated G3

v Platinum-based regimens seem to be less
active than in poorly differentiated tumors

v Other regimens may be considered (i.e.

- Everolimus TMZ-based)

- Sunitinib ¥ PRRT may be considered in SSTR-ositive

- PRRT
[ ]

in the treatment pathway.

If M+: Octreoscan (or Ga- h I
Pancreatic

- SSA (IFN)

PET/CT) and then medical Sr;lsa: :?Ftﬁs;tinal
therapy (PRRT, SSA, CHT) e o

{ ; - PRRT
according to Ki-67 - Everolimus




PRRT — Ilapevepyeleg

= MvelotolikdTTa

Bpaxvmpobeopa

4-8 efdoudidec HeTA TN XopNyNnoT — ovviOWC NIIA Ko Vo TPEYIUN — eEAaPP&
TTOOT AEVKQV KUHOTPAPIOV, QUUOTTETOA®V

Moaxpompobeoua

MvehodvomAaoTiko avvopouo — 2% - 3%

Otelax Agvyoupio — €wc 1%

= NegpotolikdmTal

Moxpompofeopa

Kivévvoc vegpixrc dvoAeitovpyiac oe f&Boc xpovov < 1%

- Neppompootatevtikdc poOAog ovyxoprynomnc VoL EwV

Navrtia, épetog xatd 0 didpkela TNC xoprynonc
"Hmio xothiod dAyog, KOT@oT), cAAayeg puOuov OTTvou kot StxTpo@ric Atyec
NuéEpeC EmerTta amo Oeparmreio

Shaheen et al Current treatment options in oncology vol. 21,4 25. 14 Mar. 2020
Brander T et al. Clinical cancer research vol. 23,16 (2017): 4617-4624.



MeTaBepaTtreuTikn atreikovion mmeira ammo xoprynon PRRT o¢ y-kduepa

AoBevnc 50 etwyv pe GEP-
NET (AeT1TO €vTEPO —
dlayvwan 1o 2004) —
NTTATIKEG KOl OOTIKEG ECTIEG,
Ki67:3%







PRRT — MetaOepatmevtikn ATeikovi

AoBevrc e pNET - diadyvwon 2010, ki67:5%, NTTATIKES Kal TTEPITOVAIKEC 0Tieg atrd Ga-
68, pia nraTikn €oTia BeTIkA o€ FDG — tunuatog VI (n peyaAutepn eviomion).

[Tp6odia OmicOix [Tp6adia OmicOix [Tp6odia Omiobix

1n Aéom PRRT 2 Aéon PRRT 31 Aéon PRRT




Post PRRT

v Totikdg meptodikdg aUpatoNoykog / foxnukdcs / opprovoloytkdg
ENEYXOG

v Amerxovion CT / MRI émerta amd 2-3 prjvec amd tehevtaia 6om
PRRT — RECIST

v TlapokoroOnon CLUTTOUXTOANOYIXG / KAVIKAC etkdvag aoBevav

v’ Amerxovion 68Ga-DOTA-PET/CT pe mépodo 6urjvov amd
teAevtada 060om PRRT



Grade 3 GEP-NETSs

Response rate NET G3 Response rate lowNEC (Ki-67 21-55%) Response rate highNEC (Ki-67 > 55%)

NET G3 vs lowNEC Ki-67 255%: P <0.001;
NEC Ki-67 21-54% vs. highNEC Ki-67 >55%: P =0.04

i
4

lowNEC Ki-67 21-54%

lowNEC Ki-67 21-54% 2 highNEC Ki-67 >55%

18 24 0 36 4 24 3 3% 4
Months since first PRRT Months since first PRRT

Carlsen et al. 2019




Grade 3 GEP-NETs
NMpoutro0€éceic PRRT

* Ki-67< 55%
*  OeTik1) ATMEKOVIOT) VTTOOOXEDV OWUXTOOTATIVIC
*  EmmAéov BF-FDG-PET/CT

> Ye etehtn yehétn NETTER 2
ITpoomtikr) — Grade 2-3 NET pe 10% < Ki67 > 55%
20ykpton PRRT + SSA 30 mg -VS- SSA 60 mg




PRRT v Everolimus

PRRT 697 pts Everolimus 946 pts
Objective Response rate 47% 12%

Disease Control rate 81% 73%

Progression Free Survival 25,7 months 14,7 months

Swayamjeet Satapathy et al. Nucl Med Commun 2019;40Q1195-2003



Xuvovaouoi PRRT-X/®

I. 5-FU iv 4 nuépec mpd PRRT xou emi 3 efdopddeg

II. Capecitabine p.os 2 nuépec mpd PRRT xou el 2 efdouddec

III.Capecitabine p.os Ti¢c nuépec 1-14, evoidueoo v nuepa 9
PRRT, Temozolamide Ti¢c nuépec 10-14.

Kong G et al Curr Treat Options Oncol. 2019 Aug 29
Thang SP, et al.. Eur J Nucl Med Mol Imaging. 2018



V V V

AtroteAeopatikoTnTa PRRT-GEP NETS
Meplopiocpuoi

ATTOUCIQ TTPOOTITIKWV-TUXQIOTTOINMEVWY MEAETWV
MeAETEC Kal KAIVIKEG DOKIUES paoncg | kai Il o€ e€EAIEN
Agv gival ouykpioipeg: MeyaAec aTTOKAICEIC O€ KPITHPId
ETTIAECINOTNTAC, EKTIUNOEIC AVTATIOKPIONG, XOPNYOUUEVA
oxnuaTa



( MaBoAoyia

FaoTpeviepoAoyia

Mupnviki < o
laTpikn

XelpoupyIkn

AkTivoloyia Evdokpivohoyia

Oykoloyia




