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What is a Radiotheranostic?

Diagnostic Phase Therapeutic Phase Follow-up

Cycle #1 >>>  Cycle #x
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@ = PET or SPECT isotope = alpha, beta or auger emitters

Bodei, Herrmann, Schoder, Scott & Lewis, Nature Reviews Clinical Oncology, 19, 534—550 (2022)




Milestones of Targeted Radiotherapy
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The Predicted Global Nuclear Medicine
Market 2013-2026
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A Curative Approach to Central Nervous System
Metastases of Neuroblastoma
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8Hg Monoclonal Antibody (*31-8Hg) - results

* 8o patients treated
* 45% alive at 36 months

* 29% alive at >60 months

Kramer, et al. J. Neurooncol. 2010 May

Kramer et al.,
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So what’s new?




Neuroendocrine Prostate Cancer (NEPC) biologically lethal, biologically
diverse and heterogeneous, and pretty much untreatable.
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Clinical Response Data - Rova-T - targeting DLL3
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89Zr-SCa6 is the first PET scan tracer for detecting and
quantifying in vivo tumor DLL3 expression
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64-year-old male with prostate adenoCA and
biopsy-proven small cell metastasis

DLL3 PET (3D) FDG PET

63-year-old male with prostate adenoCA and
biopsy-proven metastatic high-grade carcinoma
with neuroendocrine dedifferentiation metastasis




89Zr-SCa6 is the first PET scan tracer for detecting and
quantifying in vivo tumor DLL3 expression
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Dunphy et al., data not published



NEPC lesions show complete and durable tumor regression
with ¥77Lu-SCa6

H660 xenografts (DLL3+)
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DLL3 expression in SCLC - Zr-89 SC16 PET imaging
(19-292 Dunphy, PI; Rudin co-Pl)

70 yo stage IV SCLC
DLL3 tracer-avid metastases detected in the brain, liver

and skeleton. For example, T9 vertebral metastasis (dark
blue arrow) with SUV 29.8; and left lobar hepatic
metastasis (light blue arrow) with SUV 68.6

NCT04199741

SC16 PET/CT
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Dunphy et al., data not published



Radioimmunotherapy targeting DLL3 in SCLC

177Lu-SC16 leads to significantly longer survival in radioresistant (H82) and radiosensitive (Lu149) models
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89Zr-pertuzamab for Imaging Her-2 low Cancer

FDG

The NEW ENGLAND
JOURNAL o MEDICINE

JULY 7, 2022

Trastuzumab Deruxtecan in Previously Treated HER2-Low
Advanced Breast Cancer

S. Modi, W. Jacot, T. Yamashita, J. Sol dal, E. Tokunaga, ). Tsurutani, N.T. Ueno, A. Prat, Y.S. Chae,
Niikur B. Xu, ) Gil-Gil, W Y. Pierga, S.-A. Im, H.C.F. Moore, H.S. Rugo,
nid. T. Sun. D

HER

S

chmid, T. Sun, [
and D.A. Cameron, for the DESTINY-Breast04 Trial Investigators

FDG

&5
5.
T

FDG PET HER2 PET FDG PET

Yeh et al., data not published




St Lt Sutcliffe et al. Henry N. Wagner, Jr., Image of the Year 2023



Why Alpha Radiopharmaceuticals?

Alpha radiation is ~100 times more potent than other forms of
radiation, therefore able to overcome some common tumor
resistance.

With alpha emitters, the highly effective energy deposition can kill
individual targeted tumor cells (including micrometastases) by
causing direct DNA double strand breaks, irrespective of the cell
mitotic status or oxidative state, or ROS.

Alpha radiation energy is deposited over approximately one to
three cell diameters (the healthy surrounding tissues are therefore
largely spared from damage). This is particularly important in
pediatric and heavily pre-treated adult patients.




PSMA-directed Alpha Therapy — induces complete remissions
after all prior therapies have been used

225Ac-PSMA

PSA =2923 ng/ml PSA =0.26 ng/ml PSA < 0.1 ng/ml

Zechmann CM, et al. Eur J Nucl Med Mol Imaging. 2014




Therapeutic Approaches Involving
Radiotheranostics
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Conclusions and Thoughts

Theranostics may have application in numerous indications

Need to develop applications in combination with other treatment
modalities

The growth and expansion in the field is unprecedented — but there
are significant challenges in the future e.qg., workforce shortages
and lack of redundancy in supply chain

ThankYou!
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