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»Radionuclides-

= Diagnostic:
o Cyclotron Production of Ga-68
o Tbag2
o Zr89
o Pb203

» Therapeutic
o Ac225

o Tbag2

Ideal Theranostics Pair

o Pb212

= Chelator/Peptides
o VMT-alpha-NET
o FAPi
o CXCR4
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Ga-68 Production

* Generator: easy to handle, ready to use;
however short half life of Ga-68 and
limited yield from the generator means
not every centre can afford it

* Cyclotron production: high quantity of
Ga-68 can be produced, transported to
a radius of 3 hrs, more clinicial studies
can be performed
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The Swiss Knife: Tb152/Tb161 theranostics pair u ulm

Target Irradiation Chemical Separation Radiolabeling & Patient Application

PN
é

SPECT /CT

Reactor Facilities Research Laboratories Radiopharmacy & Clinic

Tb152: PET radionuclide, T1/2: 17.5 hrs-> allows PET dosimetry
Tb161: shorter beta particle pathlength, emits auger electron-> higher dsDNA

Journal of Nuclear Medicine, published on February 5, 2021 as doi:10.2967/jnumed.120.258376
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D 113 h p.i.

FIGURE 4. SPECT/CT images of Patient 2 obtained at 19 h after injection of *'Tb-DOTATOC. (a)
Coronal section, (b) sagittal section and (c) transverse section. The images show uptake of '*'Tb-

DOTATOC 1n bilobar hepatic metastases (yellow arrows), as well as multiple osteoblastic skeletal

metastases in the vertebral column and the pelvis (red arrows). Physiological uptake of ' Tb-DOTATOC

is seen in both kidneys (Ki), as well as in the liver (Li).

Anterior Posterior

Journal of Nuclear Medicine, published on February 5, 2021 as doi:10.2967/jnumed.120.258376
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Phase 1 dose escalation study

N=20 (10 M, 10 F; median 60 yrs) PRRT naive unresectable or metastatic SSTR-
expressing NET patients (midgut, rectal, pancreas, and lung)

Response assessment using RECIST 1.1

QoL: EORTC QLQ-C30

Results:
N=10 patients received at least 3 cycles of 212Pb-DOTAMTATE @ 67.6 uCi/kg/cycle
6/10 recieved 4 cycles
* ORR5/6 (1CR, 4 PR, 1SD)
All 6 patients were progression free up to 22 months (for the first 3 subjects in
MAD4) and up to 19 months (next 3 patients)
No clinically significant drug related toxicity
5 grade 3 Aes, no grade 4 Aes and 1 1 grade 5 AE
Significant improvement in QoL

DOI: 10.1200/JC0.2021.39.15_suppl.4117 Journal of Clinical Oncology 39, no. 15_suppl (May 20, 2021) 4117-4117.



Pb-203 VMT-a NET Scintigraphy for Dosimetry prior to Pb-212 VMT o NET
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s ) . o
. ¢ & VMT-a-NET improves in vitro performance
= Chemical modifications significantly improve binding Kd
' 1 '
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Next Generation Peptides With Higher Tumor Affinity: Dose for Lu-177 PSMA TO1?

PSA
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TLS after 500 MBq
Lu-177 PSMA TO1
What is the right dose?

Comparison of PSMA-TO-1 and PSMA-617 labelled with gallium-68,
lutetium-177 and actinium-225

Catherine Meyer'*, Vikas Prasad?*, Andreea Stuparu3, Peter Kletting?,
Gerhard Glatting?, Jonathan Miksch?, Christoph Solbach?, Katharina
Lueckerath4, Lea Nyiranshuti!, Shaojun Zhu?, Johannes Czernin?!, Ambros J.
Beer?, Roger Slavik?, Jeremie Calais?, Magnus Dahlbom?.

*Co-first authors: Catherine Meyer, Vikas Prasad

For submission

Collaborative work between Univ. Ulm and UCLA
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* PARP Inhibitor With 177Lu-DOTA-Octreotate PRRT in Patients With Neuroendocrine
Tumours (PARLUNET): NCTo5053854

* Pembrolizumab With Liver-Directed or Peptide Receptor Radionuclide Therapy for
Neuroendocrine Tumors and Liver Metastases: NCT03457948

* Personalized CAPTEM Radiopeptide Therapy of Advanced, Non-resectable
Neuroendocrine Cancer: NCTo4194125

* Targeted Therapy and Avelumab in Merkel Cell Carcinoma (GoTHAM) : NCT04261855



UNIVERSITATS
Expanding clinical indications of PRRT u m-rl]:"Kum

 Study to Evaluate the Efficacy and Safety of Lutathera in Patients With Grade 2 and Grade 3
Advanced GEP-NET (NETTER-2): NCT03972488

* Study to Evaluate Safety and Dosimetry of Lutathera in Adolescent Patients With GEP-NETs
and PPGLs: NCTo4711135

* Phase-Il Study of Lu177DOTATOC in Adults With STTR(+)Pulmonary, Pheochromocytoma,
Paraganglioma, Unknown Primary, Thymus NETs (PUTNET), or Any Other Non-.GEP-NET.
(PUTNET): NCTo4276597
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* Exploration of Molecular Biomarkers for Lu-177 DOTATATE Therapy in Midgut
Neuroendocrine Tumor (GENEBIOLUNET). Variations in gene transcripts will be registered
and processed by a bio-informatician. : NCT03667092

* RegisterNET - A Registry for Neuroendocrine Tumors in the USA (RegisterNET), NETest
NCTo2270567
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 Efficacy and Safety of 177Lu-edotreotide PRRT in GEP-NET Patients (COMPETE)
NCTo3049189

» Lutetium 177Lu-Edotreotide Versus Best Standard of Care in Well-differentiated
Aggressive Grade-2 and Grade-3 GastroEnteroPancreatic NeuroEndocrine Tumors (GEP-
NETs) - COMPOSE (COMPOSE) NCTo04919226

* Antitumor Efficacy of Peptide Receptor Radionuclide Therapy With 177Lutetium -
Octreotate Randomized vs Sunitinib in Unresectable Progressive Well-differentiated
Neuroendocrine Pancreatic Tumor: First Randomized Phase [l (OCCLURANDOM)
NCT02230176

* Neoadjuvant PRRT With 177Lu-DOTATATE Followed by Surgery for Resectable PanNET
(NeoLuPaNET) : NCTo4385992
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* Personalized PRRT of Neuroendocrine Tumors (P-PRRT) NCT02754297

* Optimizing the Interval Between Cycles of PRRT With 177lu-dotatate in sstr2 Positive Tumors
(LUTHREE) NCT03454763

* Dosimetry Based PRRT Versus Standard Dose PRRT With Lu-177-DOTATOC in NEN Patients
(DOBATOC) NCT04917484

* Intra-arterial Hepatic (IAH) Infusion of Radiolabelled Somatostatin Analogs in GEP-NET
Patients With Dominant Liver Metastases (LUTARTERIAL) NCTo04837885

* Phase 1 Study of AlphaMedix™ in Adult Subjects With SSTR (+) NET NCT03466216
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Peptide Receptor Radionuclide Therapy (PRRT) with

177Lu-DOTATATE; Differences in Tumor Dosimetry, Vascularity
and Lesion Metrics in Pancreatic and Small Intestinal
N e u roe n d oc ri n e N eo p I a S m S Table 3. Fractional shrinkage (A%) in P-NENs and SI-NENSs from baseline (BL) to best response (BR)

regarding tumor diameter, semi-automated tumor volume and RECIST 1.1 values.

Table 2. Kaplan-Meier analysis of progression-free survival between P-NENs and SI-NENs.

. PNIN s S
Median _ , Shrinkage (A%)  Shrinkage (A%)
Group Time Lower 95% Upper 95%  25% Failures  75% Failures Mean
from BL to BR from BL to BR .
(Months) Differences
P?JEI?I 285 17 26 145 135 Diameter Median -36 —15
gil—ll\?]?NS Quartile range —53to —20 —21to -3
patients 30 2 i = 18 Mean + SEM 3745 1543 B0 11
Combined 29 27 36 20 46 Semi-aut tod
emraiomate Median —78 —44
volume
Quartile range —90 to —62 —56 to —18
Mean + SEM —65+8 —40+£5 —41to —10
RECIST 1.1 Median —32 —13
Quartile range —47 to —15 —19to —4
Mean + SEM —32+4 —-12+2 —27to 13

Cancers 2021, 13, 962



and RECIST 1.1 values. Accumulated activity KLINTKUM

Correlation between accumulated activity (GBq) UNIVERSITATS
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(GBq) vs RECIST 1.1 values
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there is still a lot of work to do... J

* New radionuclides with better therapeutic and diagnostic efficacy

* Better chelators

* Optimise treatment sequence

* Find optimal dose and treatment frequency

* Combine with other cytotoxic drugs

* Improve understanding of tumor (radio)biology

* Expand biomarker (imaging, serum and tissue) applications in PRRT
* Develop new response assessment tools

* Optimisation of radioligand properties through advancement in eingineered peptides,
radionuclides, etc.



