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The Future of Nuclear Medicine as an Independent Specialty

Johannes Czernin, [da Sonni, Aria Razmaria, and Jeremie Calais

Ahmanson Translational Theranostics Division, Department of Molecular and Medical Pharmacology, David Geffen School of

Medicine, UCLA, Los Angeles, California INM 2019(9),60(Supplement 2)35_125

Strengths Weaknesses
//'>/ 7—\\
/Molecular imaging\ \
(PET and SPECT) « Lack of strict licensing
Oncology requirements

Nuclear cardiology « Insufficient training
Neuroimaging

: ; Nuclear medicine
Other applications

community

Established NM Sy
\ therapies / \ )
/

( SWOC )

/ analysis \
\_,/Takeover by other

» Nuclear theranostics specialties of various
NM applications
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O

« New imaging

) » Loss of ownership
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- Compensation

\ / \ models (RVU) /

Opportunities Challenges

FIGURE 1. Schematic representation of SWOC (strengths, weaknesses, opportunities, and
challenges) analysis. NM= nuclear medicine; RVU= relative value unit.



TABLE 2

Selected FDA-Approved Imaging Biomarkers

Probe

Target

Process

Application

Biomarker type

18F-FDG

18F-NaF

MC-choline

B8Ga-DOTATATE

18 fluciclovine

==hD

13N-ammonia

123-ioflupane

18F-labeled florbetapir,
florbetaben, and
flutemetamol

Hexokinase 2, GLUT1,
GLUT3, GLUT4

Hydroxyapatite

Choline kinase

Somatostatin receptors

LATH
Ma+/K+ ion exchange

Incorporation into glutamine
by glutamine synthetase

Presynaptic dopamine
transporter

Amyloid

CAD = cardiovascular disease.

Glucose metabolism

Bone remodeling

Lipid metabolism

Somatostatin receptor
density

Amino acid transport
Myocardial blood flow
Myocardial blood flow

Dopamine transport

Amyloid deposition

Cancer, cardiovascular disease,
neurodegenerative diseases,
infectious disease

Primary and metastatic
bone cancers, degenerative/
inflammatory bone disease

(Prostate) cancer
NETs

(Prostate) cancer
Detection of CAD
Detection of CAD

Movement disorders

Progressive
neurodegenerative diseases

Diagnostic, phenotypic,
prognostic, intermediate
endpoint

Diagnostic, prognostic

Diagnostic, phenoctypic

Diagnostic, predictive

Diagnostic, phenctypic
Diagnostic

Diagnostic

Diagnostic

Diagnostic, prognostic

JNM 2019;60:3S-12S.



Current and Future Nuclear Theranostic Approaches

TABLE 3

Nuclear theranostic pair

88Ga- and 177Lu-DOTATATE
68Ga- and 77Lu-PSMA
123]- and '¥'l-iobenguane

68Ga- and 77Lu-FAPI

68Ga- and 177Lu-3BP-227 NTR1 antagonist
124]- and '3'|-girentuximab
123]- and '3'l-iodine

FAPi = fibroblast activation protein inhibitor.

Target

Somatostatin receptors
PSMA
Norepinephrine reuptake transporter

Fibroblast activation protein
Neurotensin receptor 1
Carbonic anhydrase 9
Sodium/iodide symporter

Application

NETs

Prostate cancer

Neuroblastoma, paraganglioma,
pheochromocytoma

Multiple cancers

Pancreatic cancer

Renal cell cancer

Thyroid diseases

JNM 2019;60:3S-12S.



FEATURED ARTICLE OF THE MONTH

68Ga-FAPI PET/CT: Tracer Uptake in 28 Different Kinds
of Cancer

Clemens Kratochwil*!, Paul Flechsig®'-2, Thomas Lindner', Labidi Abderrahim', Annette Altmann'-?, Walter Mier!,
Sebastian Adeberg*?, Hendrik Rathke', Manuel Rohrich!, Hauke Winter>®, Peter K. Plinkert”, Frederik Marme®?,
Matthias Lang'?, Hans-Ulrich Kauczor>!'!, Dirk Jiager'>13, Jiirgen Debus*~'4, Uwe Haberkorn'3, and

Frederik L. Giesel!

Several tumor entities, such as breast, colon, and pancreatic

carcinomas, are characterized by a strong desmoplastic reaction

(1). Cancer-associated fibroblasts and extracellular fibrosis can

contribute up to 90% of the gross tumor mass, leaving original

tumor cells in the minority (2,3). Many cancer-associated fibroblasts

differ from normal fibroblasts by their relative specific

expression of fibroblast activation protein (FAP). Therefore,

FAP-specific inhibitors were first developed as anticancer drugs

and then were consecutively advanced into tumor-targeting radiopharmaceuticals
(4,5).

J Nucl Med 2019; 60:801-805.
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68Ga-FAPI PET/CT: Tracer Uptake in
28 Different Kinds of Cancer

Kratochwil C, et al. J Nucl Med 2019; 60:801-5.

Image of the Year 2019.
Henry N. Wagner, Jr, MD Award

Maximume-intensity projections of 68Ga-FAPI PET/CT in patients reflecting 15 different
histologically proven tumor entities (sorted by uptake in descending order). Ca 5 cancer; CCC 5
cholangiocellular carcinoma; CUP 5 carcinoma of unknown primary; MTC 5 medullary thyroid cancer;

NET 5 neuroendocrine tumor.
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J Nucl Med 2019; 60:386-392.
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Ashutosh Dash, et al. Production of 7’Lu for Targeted Radionuclide Therapy: Available Options
Nuclear Medicine and Molecular Imaging. June 2015, Volume 49, Issue 2, pp 85-107
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FEATURED BASIC SCIENCE ARTICLE

Melanocortin 1 Receptor-Targeted a-Particle Therapy for
Metastatic Uveal Melanoma

Narges K. Tafreshi*!, Christopher J. Tichacek*! >, Darpan N. Pandya**, Michael L. Doligalski*!, Mikalai M. Budzevich’,
HyunJoo Kil®, Nikunj B. Bhatt*, Nancy D. Kock”, Jane L. Messina®* ', Epifanio E. Ruiz’, Nella C. Delva',

Adam Weaver!!, William R. Gibbons!!, David C. Boulware'2, Nikhil I. Khushalani'3, Ghassan El-Haddad ',

Pierre L. Triozzi'3, Eduardo G. Moros'—3'°, Mark L. McLaughlin®, Thaddeus J. Wadas®*, and David L. Morse'-35.10
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J Nucl Med 2019; 60:1124-1133.
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Decay chain of actinium-225/bismuth-213 radionuclide generator.

Kitson SL, et al. Radionuclide antibody-conjugates, a targeted therapy towards cancer.
Curr Radiopharm. 2013 Jun 6;6(2):57-71.
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Ernest Orlando Lawrence, PhD.
Nobel Prize in Physics (1939)
Invention of the cyclotron

n the Radiation Laboratory we count it a privilege

to do everything we can to assist our medical colleagues
in the application of these new tools to the problems

of human suffering.

—— Ernest Orlando Lawrence %%ﬁ‘“—-&/
B9 R mfoT jt |



