Peptidrezeptor-vermittelte
Radlonuklldtheraple bel
neuroenps rlnen Neoplasien

"

T e o
en\ ét 81 upg ArwvaLJJn ‘)

z ~ T.D. Poeppel

:ﬁ: Universititsklinikum Essen Klinik fur Nuklearmedizin g






. PRRT bei GEP-NET

Uberblick

Targeting von NET — Somatostatinrezeptor

Nuklearmedizinische Theranostik

Peptid-Rezeptor-Radionuklid-Therapie (PRRT)

NETTER-1

« PRRT im Therapiekonzept
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Therapie von NET

Schliussel zum Erfolg

Tumor Specific
Receptor
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. Therapie von NET

Tumor Specific
Receptor
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Diagnostik & Therapie von NET

N

I\ Diagnose ]

SSTR PET/CT \

Genaueste Bildgebung

Tumor-Charakterisierung ’ Therapie ]
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Therapie -»«- Diagnostik |»| Theranostik

Nutzung des gleichen Liganden, jedoch eines unterschiedlichen
Strahlers als Paar aus Diagnostik und Therapie

* “Image and treat"-Strategie
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. Therapie von NET

SSTR-Theranostik

685 8.DOTATOC / ”

Positronen-Strahler — Bildgebung

PET/CT
Diagnostik

177 u-poTaTOC

Beta-Strahler -» Zelltod
(Gamma-Strahler — Bildgebung)

Therapie
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Therapie von NET

SSTR-Therapie

Lysosom

Spates Endosom /
/ \ / /- \ - \ \
Ligand-Rezeptor /‘ »- | Kernmenmbrar

Dissoziation

/' Kernparen _
Fruhes Endosom

Externalisation /

177 - .
[*"Lu]-DOTATOC Reexpression

['"7Lu]-DOTATATE

Recycling Endosom\

[9Y]-DOTATOC
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Wer ?
Ausreichende SSTR-Expression (im DOTATOC-PET)
(Ki-67 < 30%)

Dokumentierter Progress, oder unter SSA weiter
symptomatische, funktionell aktive NET

Ausreichende Nierenfunktion:
(GFR > 40ml/min; Kreatinin < 1,8 mg/dl, MAG3-
Szintigraphie)

Ausreichende Hamatopoese:
(Thrombozyten > 80 Tsd./ul, Leukozyten > 3 Tsd./ul,
Erythrozyten > 3 Mio./ul)

Somatostatinanaloga absetzen (LAR > 4 Wochen)




. Therapie von NET

Wer ?

Krenning-Score der Anreicherung:

« Grad 1: Uptake < normalem Lebergewebe

« Grad 2: Uptake = normalem Lebergewebe

« Grad 3: Uptake > normalem Lebergewebe

* Grad 4: Uptake > Milz oder Leber

= 3 = 11 | T.D. Poeppel
Kwekkeboom et al., Semin Nucl Med. 2002



. Therapie von NET

Wer ?

« Grad 1: Uptake < normalem Lebergewebe ‘i
—  nicht fur PRRT geeignet |
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. Therapie von NET

Wer ?
o M

« Grad 2: Uptake = normalem Lebergewebe
— evtl. fur PRRT geeignet
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. Therapie von NET

Wer ?

« Grad 3: Uptake > normalem Lebergewebe
— gut geeignet fur PRRT
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. Therapie von NET

H

Wer ?

« Grad 4: Uptake > Milz oder Leber
— hervorragend geeignet fur PRRT
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. Therapie von NET

Wer ?

« Grad 3: Uptake > normalem Lebergewebe

—  Aber: zur geringe Tumorlast,
PRRT nicht sinnvaoll

WAL
16 | T.D. Poeppel D
VLY -



i

175 u (stabil)

Womit ?
NVY (T,, =64 h)

E, . =228 MeV
E

g = 0,935 MeV o . %
=11 mm

Rmax
Rag =41 mm

177Lu (T,, = 6,7 d)

E .= 0,497 MeV

max

E... = 0,149 MeV

avg -
Riax = 2 Mm € . %

R vg =0,5mm

a

E,= 208 keV
E,= 113 keV

Bremsstrahlung

v P

Szintigraphie
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. Therapie von NET

Wie ?

Stationar !
4 Zyklen 7,4 GBg "’"Lu-DOTATOC i.v.

Co-Infusion von Aminosaureldésungen
(Arginin/Lysin) mindert Nierendosis um ca. 40%

Abstand zwischen Zyklen 6-12 Wochen
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. Therapie von NET

Nebenwirkungen ?

177 u ‘ N0V
Riax =2 mm Ryax = 11 mm




. Therapie von NET

Wirkung ?

4x PRRT 3 Monate nach PRRT

Vi

. ‘.<-.

%8Ga-DOTATATE 4x 7.4 GBq 68Ga-DOTATATE
PET/CT 177 u-DOTATATE PET/CT

» 47 jahriger Patient, Pankreas-NET (Ki-67 1 %)
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Therapie von NET

The NEW ENGLAND JOURNAL of MEDICINE NETTER 1

ORIGINAL ARTICLE ‘ A Progression-free Survival
100 OTATATE
Phase 3 Trial of "Lu-Dotatate for Midgut i et
Neuroendocrine Tumors g e 3
J. Strosberg, G. El- Us) :‘E 709 177Lu-DOTATATE
P.L. Kunz, M.H. S 60
1k ke .ol Ansprechensrate 18 vs 3 % g2
A.Benson, R. Sriraj : c 8 S0g--mmomopeomomooomoommoomooooo e LI
E. Seregni, K. Oberg, M. Lopera Sierra, P. Santoro, I. Thevenet, J.L. Erion, g q5 40
P. Ruszniewski, D. Kwekl«ebﬁ A boe Lovetloe METILO 1 Teinll ﬁors" § o:i T P<0.001 9 g
o0 0 o
. e |
Hazard ratio : 0.21 [0.129 B = 7 84 Mo
10
—0.338] p < 0.0001 "
0 I I I I [ 1 35)
0 5 10 15 20 25 30 59
Months since Randomization -
0 1 DUIMIALOSLALIT TECEPLOT EXPIes>Ion
79% Reduktion des i . AR
Rl S|k OS fur 5.|f|::” —— 0.18 (0.08-0.39)
. >2x ULN —— 0.15 (0.08-0.29)
Progression /Tod s e 0.19 (006-055)
Chromogranin A
\ / >2x u?.N [ 0.19 (0.09-0.27)
<2x ULN ¢ | 0.1 (0.01-0.87)
Tumor grade
ENF.Tgs Grade 2 44— 0.15 (0.07-0.34)
ENETS Grade 1 s 0.24 (0.13-0.44)
se:/lale —— 0.24 (0.12-0.45)
Female —— 0.17 (0.08-0.35)
Age
g>es yr —— 0.24 (0.12-0.48)
<65 yr —— 0.20 (0.10-0.38)
a 8 Overall o 021 (0.13-0.33)
vile 21 | T.D. Poeppel 000 025 05 075 00 125 150
177Ly-DOTATATE Better Control Better




... Im Vergleich

FR/CR

Regirmen Tumor Type Mo, of Patients (%) Median PFS (maonths) Median O35 (months) Stuchy hyear)
5TZ + doxorubicin PMET 16 6 MA MA Cheng (12929127
Dacarbazine Carc E& 18 A 20 Bukoweski {1924)72
Dacarbazine Carc 7 14 MA MA Ritzel (1205)%*
FU + IFN-a Carc/PMET 24 21 8 23 Andreyev (19952
Mitcxartrons Carc/PMET 30 7 NA 18 Meijt (1995)2%
Paclixatel Carc/PMET 24 4 3 18 Ansell (2001)%8
STZ + FU + doxorubicin =~ PNET 84 39 18 a7 Kouvaraki (2004)%7
Dexonbizin + FLJ Carc 85 13 E 18 Sun (200E5)%8
STZ + FU Carc 78 15 5 24 Sun (2005)%®
Irinctecan + FU Carc/PMET 20 E E 15 Ducreux (2008)2
Craliplatin + capecitabine  Welldifferentiated NET 27 30 MA 40 Bajetta et al (2007)*
Sunitinib PNET 171 12,6 30,5 Raymond ASCO 2011
Everolimus GEP +

_ _ 203 11,0 Yao 2016

(Radiant-4) Bronchial
TemCap PNET 30 18,0 Strosberg 2011
177Lu-DOTATATE GE 229 >20 Strosberg 2017
A )Da
9

Modifiziert nach Kwekkeboom et al., J Clin Oncol 2008



Therapie von NET

NETTER-1 - Toxizitat

177 y-Dotatate Group Control Group
Event (N=111) (N=110) P Valuef
Any Grade Grade 3 or 4 Any Grade Grade 3 or 4 Any Grade

number of patients (percent)

Any adverse event 105 (95) 46 (41) 92 (84) 36 (33) 0.01

Gastrointestinal disorders

Nausea 65 (59) 4(4) 13 (12) 2(2) <0.001

Vomiting 52 (47) 8 (7) 11 (10) 1(1) <0.001

Abdominal pain 29 (26) 3(3) 29 (26) 6 (5) 1.00

Diarrhea 32 (29) 3(3) 21 (19) 2(2) 0.1

Distension 14 (13) 0 15 (14) 0 0.84

General disorders

Fatigue or asthenia 44 (40) 2(2) 28 (25) 2 (2) 0.03

Edema peripheral 16 (14) 0 8 (7) 0 0.13

Blood disorders

Thrombocytopenia 28 (25) 2(2) 1(1) 0 <0.001

Anemia 16 (14) 0 6 (5) 0 0.04

Lymphopenia 20 (18) 10 (9) 2 (2) 0 <0.001 s - =L aa
Leukopenia 11 (10) 1(1) 1(1) 0 0.005 L H a_m atOtOXI Z Itat Ca .
Neutropenia 6 (5) 1(1) 1(1) 0 0.12 0

Musculoskeletal disorders 1 O /0

Musculoskeletal pain 32 (29) 2(2) 22 (20) 1(1) 0.16

Nutrition disorders

Decressed appetite 20 (18) 0 9 (8) 30) 0.04 o BiSheI‘ keine
‘- mae o 0 : Nephrotoxizitat (FU
o ’ v i 14 mo Median)

e i (Kwekkeboom 2008:
e == 0,4 %)

Cough 12 (11) 0 6 (5) 0 0.22

D,

\4
db Strosberg et al., N Engl J Med 2017



ENETS-Empfehlungen 2016

Conference Report
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ENETS Consensus Guidelinesfor the Standards
of Care in Neuroendocrine Neoplasia:

Peptide Receptor Radionuclide Therapy with
Radiolabelled Somatostatin Analogues
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ENETS-Empfehlungen midgut NEN 2016

Refractory
CSand SD
> | Consider debulking surgery of LM (see fig. 1)
Octreotide . . , ,
cs > | or Refractory g?ggg%rgggci)rzgrgéggeallablanve therapy (see fig. 1)
Lanreotide | CSand/or PD
! » | or add-on IFN-alpha 2b
or pasiredtreeQr a clinical trial

Complete Resect primary or PRRT

Advanced resection if —>» | and metastases

loco- / feasible (G1/G2) (see fig. 1) Consider octreotide or lanreotide
regional (if prior watch and wait)
; or increase of SSA dose
dlj_ease or \ Non-functional Watch and wait
Istant (GL, low tumor atch and wal or |

metastases burden. no —>» | or _ _

symptoms, SD) Octreotide or lanreotide - PD _< or PRRT (if SSTR positive)
or evi

Non-functional | — | Octreotide or lanreotide or IFN-alpha 2b
(G2 and/or high
tumor burden,
or PDor Everolimus or
symptoms) —> | SSTRnegative | —> | i~~=alphaor

Locoregional therapy

FOLFOX or

Cisplatin* + FOLHRI or
MEG, E ‘ Eoposide ‘ PD TBEM/CAP or
Clinical trial




. Therapie von NET

Fazit

 PRRT effektive Therapie (Ansprechraten, PFS,
0S)

—  Hochste Evidenz bei midgut NET
—  Nebenwirkungsarm, therapiefreie(s) Intervall(e)

—  Baustein in der Sequenztherapie
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Strahleninstitut

CDT - Centrum far
Diagnostik und Therapie
Claplely

Turiner StralRe
50668 Koln




Incidence Per 100,000 for Neuroendocrine Tumors

Diagnostik von NET

Zunahme von NET (SEER Registry, 1973-2004)

6.007 == [ncidence of all malignant neoplasms
== |ncidence of neuroendocrine tumors
1875 158 (1.38 to 1.78)
1976 1.37 (1.20 to 1.56)
1977 161 (1.42 to 1.81)
4.00 o 1978 1.43 (1,27 to 1.62)
S 1979 1.66 (1.48 to 1.86)
= 1980 1.44 (1,28 to 1.63)
e 1981 1.30 (1.14 to 1.48)
oy 1982 1.57 (1.40 to 1.76)
3.007 pe 1983 163 (14610 183
e 1984 1711(1.53t0 1.91)
o 1085 1.70 (1,53 to 1.90)
= 1986 2.65(2.42 10 2.88)
2.00 = 1287 2.76 |2.53 to 3.00)
1988 2.82(2.59 1o 3.06)
1989 3.00(2.76 10 3.24)
1990 291 (26810 3.15)
1991 317 (284 10 3.41)
1.00 1992 3.21(3.0110 3.41)
1893 3.31(3.1 10 3.51)
1994 3.41(3.21 10 3.62)
1895 3.95(3.7410 4.17)
1996 4.1 (3.89 to 4.33)
0 -.I_l I-. I_.I I_.I_l I_.I-.I_. I-..I_l I-.I_.I I_.I_l I_. I-.I_l I-..I_l I_.I_l I_. I-.I_. I-.I_l IM MIM IMIM 1“? ‘ﬂ {dmm‘-u}
0w O wWow o WWw oo Wwwoowowowooo oo [=]
AESSSE3EEEEERE8E 8888888888888 8¢ it
Year 2000 4.84 (4,68 to 5.01)
Eher langsame Progression fuhrt zu einer hohen Pravalenz e R ot g
(35/100,000). i
Goot_mmnrid
. 0 . . _
= 60 bis 80% der NET sind metastasiert. Modlin IM. Cancer. 2003 Feb 15;97(4):934-

Yao et al.,, JCO 2008




