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Dasari A et al. JAMA Oncol. 2017 Oct 1;3(10):1335-1342
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AmotedeopaTikotnra PRRT

» TIAéov amodex T OAAG OXL AETTTOUEPG TEKUNPLOMUEVT

> 'EN\endn mpoomTIK@OV-TUXXIOTONUEVOV HEAETOV

» TloAvdplOuog peAéteg kot kAvikeg dokiuég pdong I kot
IT oe eCeAen

> Aev elvau ovyxploipeg

» Meyddec amoxAioelc oe kpLTrpLot emAeEIUOTNTAC ,
EKTIUNOEIC ATTOKPLONG, LOVTEAX XOPTYOUEVRV
OXNMHATOV




AmotedeopaTikotnra PRRT

Outcomes of ' ’Lu-based treatment

Disease
Control Response No. of
Rate (%) Rate (%) PFS orTTP (mo) 05 (mo) Patients Patient Population Desip.fﬂespnnse Cnteria Phase

Bodei etal,"” 2011 82 33 36 (95% Cl, 24-50) (TTP) NR; 68% at 36 mo 51 GEP and lung NETs Prospective = RECIST Il
Delpassand et al,"* 2014 72 31 16.1 NR 32 GEP NETs Prospective - RECIST
Eziddin et al *“ 2014 B4 12 34 (95% Cl, 26-42) 53 (95% Cl, 46-60) 68 pNETs Retrospective = SWOG

Danthalaetal,”' 2014 80 58 83(95%Cl, 6.2-103) NA 40 GEP and lung NETs Retrospective - WHO
< 2 doses 45.6 (95%
Cl, 40.9-50.2) >2 doses

Sabetetal,”* 2015 92 44 33 (95% CI, 25-41) 61(95% CINA) 6l Small bowel NETs  Retrospective - SWOG
Brabander etal,” 2017 82 39 29 (95% Cl, 26-33) 63 (95% CI, 55-72) 443 GEP and lung NETs Prospective® - RECIST

Abbreviations: O, confidence interval; GEP, gastroenteropancreatic; NA, not applicable; NET, neuroendocrine tumor; NR, not reported; OS, overall survival; PFS,
progression-free survival; pNET, pancreatic neurcendocrine tumor; TTP, time to progression.
" Dutch nationals with GEP and lung NETs selected retrospectively from prospective registry.

Al-Toubah T, Strosberg J. Peptide Receptor Radiotherapy Comes of Age. Endocrinol Metab Clin North Am. 2018
Sep;47(3):615-625

Ramage ] et al Peptide receptor radionuclide therapy for patients with advanced pancreatic neuroendocrine tumors.
Semin Oncol. 2018 Aug;45(4):236-248




177Lu-DOTA 310 33 46

177Lu-DOTA 42 NA >36
177Lu-DOTA 26 >30 >30
177Lu-DOTA 25 36 >60
177Lu-DOTA 68 34 53
177Lu-DOTA 61 33 61
177Lu-DOTA 68 NA >60
177Lu-DOTA 40 48 55
177Lu-DOTA 43 30,3 34,7
177Lu-DOTA 101 >20 NA
177Lu-DOTA 25 NA >34,6
177Lu-DOTA 249 NA 66,1
177Lu-DOTA 26 33 >35

ENETS Consensus Guidelines for the Standards of Care in Neuroendocrine Neoplasia: Peptide Receptor Radionuclide

Therapy with Radiolabeled Somatostatin Analog



MaxpompoBeoun amoteAeouatikotntar PRRT

< Ta 6edopéva g amotedecpatikdttac PRRT oe
HOKPOTIPODECUO eTITEOO ElVAL TTEPLOPIOUEV

< ENewn ixavod aptbuov peretdv oe oxéon pe v emifloon, tnv
xT@AAeL KAt TNV TOLOTNTA (O1C TV aofevadv ae f&Oog
XpoOvov
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Long-Term Efficacy, Survival, and Safety

of ['"/Lu-DOTA®°,Tyr*]octreotate in Patients
with Gastroenteropancreatic and Bronchial
Neuroendocrine Tumors

Tessa Brabander', Wouter A.van der Zwan', Jaap J.M. Teunissen', Boen L.R. Kam',
Richard A. Feelders?, Wouter W. de Herder?, Casper H.J.van Eijck®, Gaston J.H. Franssen?,
Eric P. Krenning', and Dik J. Kwekkeboom"'

Published OnlineFirst April 20, 2017
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Twelve-Year Follow-up After Peptide Receptor Radionuclide
Therapy

Michael Gabriel'-, Bemhard Nilica', Bemhard Kaiser-, and Irene J. Virgolini'

IDeparmment of Nuclear Medicine, Medical University of Innsbruck, Innsbruck, Austria; and Instirute of Nuclear Medicine and

Endocrinology, Kepler University Hospital, Linz, Austria

» n: 44 aoBevelc

» 41 GEP NETs — 3 Lung NETs

» 5,3 xopnynoeic PRRT / agbevr}, 90Y/177Lu : 1/1

Aocnps'rpmo HMOVTENO e veppko oplo 23 Gy

» Median Overall Survival : 79 months (95% confidence interval, 41-125 prjvec)
» 14 aoOevelc ev Coor) peta ) 12¢etic, 13 > 4 xopnynoelg

00 00 00 00 00 00 00

* 9 pe veppoTtoikdmta faBpuov III 1) IV ko avaupion — kaevévac vd T/N, 6ot pe
Kamofsky Score > 60%
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FIGURE Kaplan-Meier curves clearly indicating that patients who

showed cumulative disease control (complete response [CR] + partial
response [PR] + minor response [MR] + stable disease [SD]) after initial
PRRT regime had significantly better overall survival than did patients
with progressive disease (PD) (P < 0.001, log rank).

FIGURE  Graph showing that only 18% of patients initially treated

with #% -therapy were alive after 12 y, whereas nearly 48% of patients in
77y group were alive.
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O mpLodlopotuoc Tov poAov e Ivpnvikng
latpiknc kot n Etepoyévela twv NETS

Ot vevpoevOokpLveic OyKOol ATTOTEAOVV TNV TTAEOV ETEPOYEVT
mTaboAoyla

" TTOAAEG OLOPOPETIKEC TIPOTOTTAOEIC EVTOTIIOELG

= Yuxva AyveoTn 1) TP@WTOTaOnG eoTix

" AelTovpytkot Kou un AeTovpyiKol

* JIapovoia ko amrovoio CUUTTOUXTOAOYIOG

= Y TOPAOIKOL KOt KANPOVOUOUUEVOL

" Alyot 0e00UEVA ATTO VO TNPA CLVYKPIOTUA LEAETEC

Ot d1ebveic katevBuvnplec 0onyiec ava@opika pe T Bepareia etvou
TOADTTAOKEC, ME TTOAAEC ECALPETELC KO TAVTOXPOVEC OLAXEIPLOTIKEC
ETIAOYEC




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
in the treatment pathway.

d-NENs (diagnosis on
endoscopic biopsies)

If M+: Octreoscan (or Ga-

PET/CT) and then medical

therapy (PRRT, SSA, CHT)
according to Ki-67

(c) Diffuse LMs
Gl/G2

)

Small intestinal

Pancreatic

- SSA (IFM) - SSA (IFN)
- PRRT - Chemotherapy
- Everolimus - Everolimus

- Sunitinib

- PRRT

NEC and G3 NET

* Chemotherapy

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

Spedaal considerations for well-differentiated G3

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

+ Other regimens may be considered (i.e.
TMZ-based)

+ PRRT may be considered in S5TR-positive
tumors



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®®
ERONCHOPULMONARY OR THYMUS

EVALUATIOND:c TREATMENT®# Chest CT with contrast

Observe and abdominal/pelvic
Asymptomatic, low or multiphasic® CT or
tumor burden and Octreotide or lanreotide MRI every 3-6 mo
low grade (typical) (if somatostatin receptor positive

imaging and/or hormonal symptoms)

Consider observation if asymptomatic
Locoregional advanced or _ )
bronchopulmonary/thymic Consider octreotide or lanreotide
disease and/or distant (if somatostatin receptor positive

metastases Clinically significant tumor imaging and/or hormonal symptoms) Consider

* Recommended: : or -
» Chest CT with contrast I;:.eren and low grade (typical) . | Consider everolimus - %h;rlglpe%;?:;agg

and abdominal/pelvic i ; or P ,bb
multiphasic® CTpcr MRI Evidence of progression Consider peptide receptor radionuclide first-line therapy®
» Consider: therapy (PRRT) with lutetium 177 Lu
» Somatostatin receptor- dotatate (" Lu-dotatate) (if somatostatin
based imaging (ie, receptor positive imaging and
%8Ga-dotatate PET/CTY progression on octreotide/lanre otide)32

[preferred] or somatostatin . )
receptor scintigraphy) Intermediate grade (atypical)— See Treatment (NET-9)

» FDGPETICT for atypical
histology oralypica Multiple lung nodules or

; f tumorlets and evidence
' g'u":h']ﬁ;“ﬂ;:g::;‘n‘;f?;m of diffuse idiopathic — See Treatment (NET-9)

. pulmonary neuroendocrine
previously done (See NE-B)' cell hyperplasia (DIPNECH)




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< TREATMENT®
If complete : Refer to surveillance for appropriate primary
rocomti ¢ | Resect primary® + metastases39 —* ji case sites (See NET-1 through NET-4)

Locoregional possible®®®

advanced disease of Observe with markers If disease progression®®:

g'i':tﬂtt';:';:::;‘; "":’5 and abdominallpelvic E:WU””WSO (10 mg/d)

. "

» Multiphasic® ;nvlg:;pg_il152|cmgTaﬁl;jM R & PRRT with " Lu-dotatate, if
abdominal/pelvic Asyrnptarnatic,ﬁ chest CT (¢ cu;1tra5t] 'l:io.rnu_toﬁtaﬂin\receptor positive
CT or MRI low tumor — | as clinically indicated |r11dg|r1_gD{:f;;itLgor}r 1 for mid-gut

*»Chest CT (£ burden or tumors)
contrast) as Octreotide®hh or If disease or
clinically indicated lanreotide®hb ‘ — " Follow with progression HEpat‘IC-dII'ECtEl:‘i theragy for

» Somatostatin abdominal/ Octreotide®:nh| |hepatic-predominant disease:
receptor-based i or - Arterial embolization, or
imaging (ie, ®*Ga- pelvic ) lanreotide®hh . Hepat!c che‘rnueranIlzz}tmn, or

multiphasic - Hepatic radioembolization
dotatate PET/ Locally . . CT or MRI (if not already P
CT9 [preferred] svmbtomatic from |—> Consider resection or receiving) (category 2B), or ‘
tostati ymp! of primary tumor® every 3-12 mo, 9 * Cytoreductive surgery/ablative
or somatos in primary tumor and chest CT thErangg’" [Gﬂt&gﬂl’f ZB]
ren_:e:?tcr h (* contrast) or

. Eli:;:l!lgeﬁli:::af] Clinically Octreotide®hh as clinically Interferon alfa-2b° (category 3)

evaluation as significant - | —|Indicated or ; o
linically indicateq? | |tumer burden lanreotide®hh Cytotoxic chemotherapy®
ciinically Indicate (category 3), if no other options




The North American Neuroendocrine Tumor Society
Consensus Guidelines for Surveillance and Medical
Management of Midgut Neuroendocrine Tumors

When asked about appropriate choice of second-line treatment

in patients with somatostatin receptor—positive nudgut NETs, a sig-
nificant majority of the expert panel selected 771 u-DOTATATE

as the most appropriate option based on the results of the
NETTER-1 studv.

[ P-NET ]
/ \Ki(ﬂ index<5%

Chemo- ¢ SSA
therapy*

Nordic guidelines 2014 for diagnosis and treatment l\,

of gastroenteropancreatic neuroendocrine neoplasms (r S
— l




ATelkovion

%8Ga-PET/CT — ocapric vtepoxr) ovykpltikd pe to SSR
ANy olxxeipionc oe moocoota 33%-45%

Barrio M et al. The Impact of Somatostatin Receptor-Directed PET/CT on the Management of Patients
with Neuroendocrine Tumor: A Systematic Review and Meta-Analysis. ] Nucl Med. 2017 May;58(5):756-
761

IBE_FDG-PET/CT — EANM Guidelines

> Xoaptoypdgnon vpniov Pabpov kat @Twxrc dtagpopomoinone NETs
> Ilpbyvwon

EmimAéov...

* BA&Pec yvowotéc amd CT/MRI pe younAr mpoéoAnyn oto Ga — aveEapt)Teg
Paduov, ki-67

* ATPOoOOKNTN KAl OXETIKA ATTOTOUN KALVIKT] EMIOEV@OT) TNG VOOOU

* Ayvoot mpwTtomabdr) eoTio

* IIiBovi cuvOTTAPET OYKOL U1 VEVPOEVOOKPLVIKNC auTloAoyiag — 10%

* Td&on ya amrencdvion étav to ki-67 > 10%




(Grade 3 NETSs

Ki-67 Index*

WHO 2017
Well-differentiated NENs
NET grade 1 <2 <3
NET grade 2 2-20 3-20

Mitoses/10 HPF*

NET grade 3 > 20 > 20
Poorly differentiated NENs
NEC grade 3 > 20 > 20

Small-cell type
Large-cell type

o 68Ga-PET/CT xou ytoo Grade 3 NET's
o Nou PRRT oe G3 NETs pe avénuéevn mpdoAnyn Ga

Advanced NEN G3
Treatment Algorithm

NET G3
(Ki67<60%)

NET-like
presentation

1-line:

NET G2 options

- TemCap

- Everolimus

- Sunitinib if pancreas

- PRRT if SRI positive
EP if rapid PD.
Metastatic surgery.

Uncertain G3
(Ki67<50%—60%)

MNEC Ki67<50%—60% NEC Kie7>50%—60%

NEC-like

presentation Rapid growth

1-line: depends on clinical

situation, tumor growth, 1—I|ne: EP
HUIOHED L =0 i Ty S 2-line: FOLFIRI, TemCap or
-EP FOLFOX.

- Other options

i =i ?
e e T MSI high immunotherapy?

CRC primary: FOLFIRINOX/
FOLFOX/FOLFIRI 1-line?

- TemCap
- FOLFIRI/FOLFOX
- PRRT ?



Grade 3 NETs

v' Etepoyeviic opdda mpwtomabov eotiedv - OS: 38 urjveg
v" GEP NEN G3 - OS: 41 pnjveg, 13-2018

Original article Muclear Medicine Communications 2018, 39:789-796

177Lu-DOTATATE therapy in patients with neuroendocrine
tumours including high-grade (WHO G3) neuroendocrine
tumours: response to treatment and long-term survival update
Emre Demirci®, Levent Kabasakal®, Turkay Toklu®, Meltem Ocak®,

Onur E. Sahin®, Nalan Alan-Selcuk® and Ahmet Araman®

Eur J Mucl Med Mol Imaging, 2015 Feb;45{2).262-277.

Peptide receptor radionuclide therapy (PRRT) in European Neuroendocrine Tumour Society
(ENETS) grade 3 (G3) neuroendocrine neoplasia (NEN) - a single-institution retrospective
analysis.

Thang SP™2, Lung MS*, Kong @', Hofman MS', Callahan J', Michael M, Hicks RJ*.




2uvovaouoi PRRT-X/0

Baowr) apxn): Xvvepyatikr) dpdon PRRT — AxtivoevouocBnromolovoa
X/0O yloe TEPAUTEPKD AKTIVOTIPOKAAOVUEVT] TOV KAPKIVIKOV OTOXWDV —

G2,G3 NENSs

I. 5-FU iv 4 nuéepec mpd PRRT xou emi 3 efdopddec

II. Capecitabine p.os 2 nuepec mpd PRRT xou emi 2 efdopddec

I11.Capecitabine p.os Tic nuepec 1-14, evoidueoo v nuépa 9 PRRT,
Temozolamide Tic nuépec 10-14

_ i m_n
|||IIIIIIIIIi%§*5":,n

Y hange o fameter

Patisnt

1.Kong G, Hicks R]. Peptide Receptor Radiotherapy: Current Approaches and Future Directions. Curr Treat Options

Oncol. 2019 Aug 29
2. Thang SP, et al. Peptide receptor radionuclide therapy (PRRT) in European Neuroendocrine Tumour Society (ENETS) grade 3

(G3) neuroendocrine neoplasia (NEN) - a single-institution retrospective analysis. Eur | Nucl Med Mol Imaging. 2018
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EANM/SNMMI GUIDELINES 2019

PHED { E;pljrﬂdi{i]‘
Cluster 2 PHEO

(NF 1/RE T/VHLMAX)

SDHx andfor metastatic

HMN PARA (sporadic)

First choice | Second choice Third choice

WE-FDOPA or . .
123.MIBG H5a-DOTA-S5A F-FDi5

) EMIBG or
'F-FDOPA Ga-DOTA-SSA

BE-FDG and " -MIBG
or '"'F<-FDG and
Mn-SSAMTc-535A

*F-FDG and

WGEa-DOTA-S5A BE_FDOPA

#Ga-DOTA-S5A BF-FDOPA "Mn-S5ATe-55A
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SDHD SDHA SDHB Sporadic
metastatic metastatic metastatic
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Always

Majority YmoAoyiCetou 1) AmmroppoPOvHEVT)
d6om eCatopuxevpeva oe kXOe
aoBevn?

Minority

40 60 80 100

Sjogreen Gleisner K, Variations in the practice of
molecular radiotherapy and implementation of
dosimetry: results from a European survey.
EJNMMI Phys. 2017




AootueTpia

d To 6plo mov éxet vioBenBel amd Tar Sedopeva TG e€TEPIKTC
axTivoPfoliag dev etvou aftomioto yix PRRT

d H amoppo@ovpuevn 6001 010 pueAd oxetifeTal he EAATTMOT) TV
atpoTeETONOV Kat emPapOvel kuplwe aoOevelc pe okeAETIKEC
METOOTAOELC

d To 6plo TV 23 Gy Bewpeltou Eemepaopévo-Aa@aléc oplo émc kot 40 Gy

Annual loss of renal function in
208 patients

128
{61%)

8

46
(22%)
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Bergsma H et al Nephrotoxicity after PRRT with (177)Lu-DOTA-octreotate. Eur ] Nucl Med Mol Imaging. 2016
Sundlov A et al Individualised (177)Lu-DOTATATE treatment of neuroendocrine tumours based on kidney dosimetry.
Eur ] Nucl Med Mol Imaging. 2017

Hagmarker et al JNM 2019



AApa axTivofolix

225Ac-DOTATOC

Evoo@Aefia A& xat evoaptnplakn xoprynomn oe 13 aoOeveic pe
emioetvawon emerta oo PRRT 177Lu 1) 90Y

2 xopnynoeic /9,7 MBq

O TPAOTOC TPIUNVOC ETAVEAEYXOC XWPIC AveTIOOUNTEC eVEPYELEC KL
TOCIKOTNTO PE TTOOOOTO avtamokplonc 85% (PR,SD)

l‘

Ac EOTATOC

‘ .
4

Kulkarni H et al Bad Berka, German



2HMEIQXY EIY

+ Ko amoteAéopata PRRT ¢ neoadjuvant Oeparmeio

+ Koha ammoteAdéopata PRRT o€ 21 xau 3" oelpa Oeparetcov
OLAo®OoMC — oVVOAIKA €¢ kat 10-11 xopnynoeic 200 mCi

Emoeivewoon vooov pe

amecévion 8Ga-PET/CT
Pefatcoveton HOVO PE TNV
V&OELET VEQC EVTOTILONC

difference from baseline %
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