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Earlier this year, the SNMMI embarked on one its most audacious 
goals to date: to raise $100 million for nuclear medicine research. 
This initiative was launched at the SNMMI Annual Meeting in 

Vancouver. The Mars Shot Fund was born out of the paper “Mars Shot 
for Nuclear Medicine, Molecular Imaging, and Molecularly Targeted 
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Radiopharmaceutical Therapy” published in The Journal of Nuclear Medicine in January 2021. 
The paper is a compilation highlighting the vast opportunities in nuclear medicine in oncologic, 
neurologic, and cardiac imaging; radiopharmaceutical therapy; and instrumentation and data 
science. The science will radically transform the nature of disease prevention, diagnosis, and 
treatment, and this fund will help to support the research projects to make it possible. 
 The field of nuclear medicine is in the midst of a rapid growth period. In the past 10 years, 
the Food and Drug Administration has approved 7 neuroimaging agents, 10 new diagnostic 
oncology agents, 4 radiopharmaceutical therapies, and artificial intelligence tools. New classes of 
agents, such as FAP-targeted tracers, have potential to make advances in oncology and cardiac 
imaging in addition to therapies for cancers that have proven difficult to treat, such as pancreatic 
adenocarcinoma. Total body scanners that can image most or all of the body in a matter of minutes 
are upending the imaging clinics and opening the doors to new areas of medicine. While regulatory 
approvals and clinical availability are giant first steps, additional research will help to maximize the 
potential of these tools for a wider range of patients. 
 A scientific advisory committee will help direct the Mars Shot Fund. Members include the 
authors of the Mars Shot paper, namely Liza Lindenberg, Arman Rahmim, John Sunderland, James 
Thackeray, Gary Ulaner, and Wolfgang Weber. Each presented the opportunities in their areas 
of research as they align with the Mars Shot. Dr. Lindenberg highlighted advances in scanner 
equipment such as PET/MR and total body PET and their ability to detect disease earlier. Dr. 
Rahmim presented the concept of “theranostic digital twin” for predictive oncology care—bringing 
together therapy, dosimetry, and artificial intelligence. Dr. Thackeray discussed how cardiovascular 
molecular imaging can predict who may be highest risk for myocardial infarction and how the 
heart interacts with other organ systems, for example, how inflammation in the heart contributes 
cognitive impairment. In Dr. Weber’s talk on theranostics, he explained why treatment of cancer with 
radioactivity is so precise: “we see what we treat and treat what we see.” Areas for further research 
include optimizing ligand binding properties, combination therapy, new isotope pairs, and new 
therapeutic targets. To further this theme, Dr. Sunderland challenged the field to move therapies 

Richard L. Wahl, MD,  
FACR, FACNM, FSNMMI  

Mallinckrodt Institute  
of Radiology

Saint Louis, MO

https://www.youtube.com/watch?v=4SNf6IFKorc


Quantitative measurements have long been a strength 
of nuclear medicine. There is renewed urgency 
for accurate, reproducible, and standardized 

measurements in routine clinical practice as the role of 
diagnostic and therapeutic radiopharmaceuticals in clinical 
trials and routine clinical care grows. The Clinical Trials Network 
(CTN) continues to be involved in this space, with several active 
projects to address this need.
 Dosimetry calculations before and after targeted 
radiopharmaceutical therapies have the potential to improve 
their efficacy by maximizing dose delivered to tumors while 
remaining within safe dose limits to normal organs. Many 
therapeutic radionuclides, such as 177Lu, emit photons suitable 
for SPECT; others, such as the alpha-emitter 212Pb, that cannot 
be directly imaged themselves have elementally identical 
isotopes (203Pb in the case of lead) suitable for imaging-based 
dosimetry. The CTN is currently developing SPECT/CT scanner 
calibration methods that will allow multiple sites to acquire 
accurate and reproducible measurements of radioactivity 
delivered to normal tissues and tumors. The availability of 
widespread, reliable SPECT/CT quantitation for dosimetry is 
critical to realizing the full potential of patient-based dosimetry 
for radiopharmaceutical therapies.
 Another key aspect of quantitative imaging is accurate dose 
calibrator calibration methodologies to determine the amount 
of activity administered to a patient. Dose calibrator accuracy is 
also critical to calibrating SPECT sensitivities to enable reliable 
image-based quantitation. These imaging systems can only 
be as accurate as the radioactivity measurement made by the 
dose calibrator used. An important component of ensuring 
quantitative accuracy with dose calibrators for isotopes such 
as 89Zr or 177Lu are well-characterized radioactive standards. 
The CTN is working with the National Institute of Standards and 
Technology (NIST) to develop a network of NIST Secondary 
Standards Laboratories that can validate accurate and traceable 
standards for calibration of radionuclides relevant to nuclear 
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medicine. This network is expected to increase the availability 
and decrease the cost of these standards, making quantitative 
accuracy routinely feasible in clinical trials with quantitative 
endpoints. 
 Diagnostic PET agents are also playing an increasing role 
in guiding key treatment decisions in cancer and Alzheimer’s 
disease. The CTN continues to support PET/CT scanner 
calibration for 18F, 68Ga and 89Zr for applications in oncology 
and neurology. PET tracers designed to measure immune 
response to immune-based cancer therapies such as the 
CD8 T-cell imaging agent [89Zr] crefmirlimab berdoxam are 
growing in use and are expected to facilitate the assessment of 
immune system activation by new therapies in clinical trials and 
ultimately in clinical practice. Similarly, PET tracers targeting 
pathological brain amyloid in Alzheimer’s disease are being 
used in clinical trials to select patients for antiamyloid therapy 
and to monitor the clearance of amyloid from the brain over 
the course of therapy. If this approach is validated in phase 
III clinical trials, amyloid PET could become a key part of 
deciding which patients with cognitive impairment to treat with 
antiamyloid therapies and when treatment should end based 
on clearance of activity from the cerebral cortex. In both of 
these examples, accurate and reproducible quantitation is key 
to making the correct patient management decisions with PET.

CTN: Enabling Accurate Quantitative PET/CT 
and SPECT/CT Imaging

John Sunderland, PhD, MBA, 
FSNMMI, Department of 
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The Mars Shot Fund for Nuclear Medicine. Continued from page 1.

earlier in the disease course to go from a palliative treatment in late-stage disease to a curative therapy. He also highlighted the 
need to improve and utilize personalized dosimetry. While not presented, opportunities for advances in neurologic imaging include 
neuronal function, inflammation, and neurotransmission. 
 The Mars Shot Fund is off to a great start. Scott Smallwood and his family foundation have made a generous pledge of $500,000. 
Dr. Smallwood, a self-described “math and science guy” who has neuroendocrine tumor disease, attributes next-generation 
somatostatin receptor radiopharmaceutical imaging and therapy received in Germany with saving his life. When asked why he was 
making this donation—and agreeing to serve on the MSF board—Dr. Smallwood said, “I know I am lucky, I have the means to be 
able to go to Germany. I am passionate to move this science forward and bring treatments back to the U.S.” Dr. Smallwood will be a 
member of the Mars Shot Fund board. 
 A $50,000 matching grant for invasive lobular breast cancer (ILC) was received from the Lobular Breast Cancer Alliance. ILC is 
often missed on mammograms, so women with this type of cancer, about 43,000 each year, often present later for treatment and 
thus have harder-to-treat disease. Funding will also be sought at the federal level including from the Department of Defense, from 
foundations, and from industry. Once a critical level of funding is achieved, proposals for research will be accepted and evaluated. 
 We are hopeful that the large scale of funding we are targeting with the launch of the Mars Shot will be transformative for the 
future of nuclear medicine. To read more about the Mars Shot Fund or to become a donor, visit www.snmmi.org/marsshot. 

http://www.snmmi.org/marsshot


 

Emergence of FAP Imaging Agents in  
Nuclear Medicine
Johanna Diekmann, MD, James T. Thackeray, PhD, and Frank M. Bengel, MD

Fibrotic tissue remodeling plays an important role 
in myriad pathologies including tumors, chronic 
inflammation, and cardiac diseases. Excessive 

buildup of extracellular matrix leads to functional 
impairment and adverse outcome of the afflicted 
structure or organ. Triggered by injury, quiescent 
fibroblasts become activated and migrate to the site 
of injury as part of the reparative process. Transient 
fibroblast activation is beneficial, but prolonged or 
unregulated activity can contribute to adverse fibrosis 
and organ damage. 
 In 2018 new PET radiotracers were introduced 
targeting fibroblast activation protein (FAP), a serine 
protease expressed by activated (myo)fibroblasts. This 
was a prologue to a story of success reflected by high 
research interest and an exponentially increasing number 
of publications (1). The FAP inhibitor (FAPI) tracers were 
developed in Heidelberg and have been incrementally 
modified such that several FAPI tracers have now been 
used in clinical studies (FAPI-02, FAPI-04, FAPI-46, FAPI-
34, FAPI-74), with complementary FAPI tracers from other 
sites (Dota-2P(FAPI)2, DOTA.SA.FAPI, NOTA-FAPI-04, 
MHLL1)(2). In general, FAPIs show rapid binding and 
internalization into FAP-expressing cells and rapid renal 
elimination. 

Oncologic Use
 FAPI tracers were primarily designed for oncologic 
PET imaging. In most tumors cancer-associated 
fibroblasts (CAFs) show an increased expression of FAP. 
CAFs are part of the tumor stroma but do not correspond 
to genuine cancer cells; rather, CAFs contribute to tissue 
remodeling, immune evasion, and chemo resistance, 
important factors for tumor invasiveness and drivers of 
metastasis (3). FAP expression discriminates between 
cancerous and healthy tissue, since FAP is rarely present 
in healthy tissue. A recent prospective translational 
study identified a strong correlation between FAPI-46 
biodistribution and FAP tissue expression (4). Figure 1 
gives examples of FAP imaging in different tumors. 
 FAP-targeted imaging has been speculated to be 
superior to 18F-FDG-PET in many tumor entities including 
breast, lung, head-and-neck, and colorectal cancers 
(5). Direct comparison of 68Ga-FAPI and 18F-FDG-PET 
in cancer patients concluded that the higher tumor-to-
background ratio in FAPI-PET improved lesion detection. 
Moreover, known practical disadvantages of FDG (fasting 
prior to scan, diabetic patients) do not apply for FAP 
imaging (6). 

James T. Thackeray, PhD Frank M. Bengel, MDJohanna Diekmann, MD
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Figure 1. Maximum-intensity projections of 68Ga-FAPI PET/CT in patients reflecting 15  
different histologically proven tumor entities (sorted by uptake in descending order).  
Ca = cancer; CCC = cholangiocellular carcinoma; CUP = carcinoma of unknown primary; 
MTC = medullary thyroid cancer; NET = neuroendocrine tumor. Reproduced with  
permission from Kratochwil et al., 68Ga-FAPI PET/CT: Tracer Uptake in 28 Different Kinds 
of Cancer, J Nucl Med. 2019;60(6):801-805.
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Expanding Production of Ac-225 for  
Clinical Trials 
Cathy S. Cutler, PhD, FSNMMI

Actinium-225 (225Ac) is an alpha 
emitter that is of growing interest 
in targeted cancer therapy, 

particularly for patients with metastatic 
disease. It has a relatively long half-life 
of 9.92 days, which enables its use with 
monoclonal antibodies and peptides as 
well as small molecules. Its decay results 
in four alpha particle emissions, and it is 

often referred to as an in vivo alpha generator. It can be 
used in a generator form to provide bismuth-213 (213Bi), 
a short-lived alpha emitter with a half-life of 46 minutes. 
Clinical evaluations of 225Ac and 213Bi have demonstrated 
positive responses in patients who were not responsive 
to traditional treatments or to more commonly used beta 
emitters.
 A challenge with 225Ac, as with most alpha emitters, 
is that it is difficult to produce. Thus, the availability of 
alpha emitters has been limited. To increase availability 
and support clinical trials of these promising isotopes, 
the Department of Energy Isotope Program (DOE IP) is 
funding evaluations of different routes of production at 
three of the national laboratories. 
 225Ac has traditionally been derived from a thorium-229 
(229Th) generator at sites such as Oak Ridge National 
Laboratory (ORNL), Julich, Obninsk, and recently 
Canadian Nuclear Laboratories. The 229Th for this 
production route was extracted from waste streams 
generated long ago in high flux reactors and is no 
longer produced in appreciable amounts. The present 
225Ac demand exceeds the available supply of 229Th-
generated 225Ac. Future demand for 225Ac is estimated 
to be in excess of 100 Ci per year, a factor of almost 100 
over the present static 229Th generator capability. DOE 
is researching several scalable methods to produce 
clinically relevant quantities of 225Ac; of these, the high-
energy accelerator route is the most advanced and is 
scalable to support the anticipated demand of 100 Ci/year 
or more.
 To achieve this level of production, the DOE IP 
formed a “tri-lab” effort combining the expertise 
ORNL has in 225Ac chemistry and processing with the 
accelerator expertise and facilities located at Brookhaven 
National Laboratory (BNL) and Los Alamos National 
Laboratory (LANL). This effort is currently supplying 
225Ac and 213Bi generators on a routine basis. DOE IP 
has invested in accelerator upgrades at both BNL and 
LANL to increase yields and is now investing in new 
radiochemical infrastructure to increase production 
at all three laboratories. Brookhaven’s new hot cells 

for 225Ac production are expected to come online first, 
followed by hot cells at LANL, and then longer-term, 
the Radiochemistry Processing Facility at ORNL and the 
Clinical Alpha Radioisotope Producer at BNL. Having new 
hot cell capabilities at BNL and LANL will enable more 
frequent and higher levels of production for distribution to 
researchers and clinicians. Longer term new production 
capabilities at ORNL will enable additional production 
routes of 225Ac and increased availability of other 
radioisotopes in short supply. The DOE IP goal is to get 
to Curie-level production per batch to support clinical 
evaluation.
 Further, understanding these radionuclides will be 
used in clinical evaluations, they are being produced 
following the FDA Good Manufacturing Practices (GMP) 
with submittal of a drug master file to support clinical use. 
As the increased capabilities come online, they will also 
produce 225Ac following GMP and submit a drug master 
file to provide material that meets the same specifications 
regardless of production location. 
 In addition, the DOE is looking at other routes 
of production, such as via a cyclotron and electron 
accelerator route, as well as novel reactor routes, to 
further increase supply and mitigate reliance on a single 
source. The DOE has led this effort globally to increase 
production and availability of 225Ac and is implementing 
plans to meet the future demand to ensure patients have 
access to this important radionuclide. 

Figure 1. 68Ga-PSMA-11 PET/CT scans of patient A. Pretherapeutic tumor spread (A), 
restaging 2 mo after third cycle of 225Ac-PSMA-617 (B), and restaging 2 mo after one 
additional consolidation therapy (C). Reprinted from: Kratochwil C, Bruchertseifer F,  
Giesel FL, et al. 225Ac-PSMA-617 for PSMA-Targeted α-Radiation Therapy of Metastatic 
Castration-Resistant Prostate Cancer. J Nucl Med. 2016;57(12):1941-1944. © SNMMI
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 Emergence of FAP Imaging Agents. Continued from page 3.

Non-Oncologic Use
 Outside tumor imaging, several promising applications 
of molecular FAP imaging are emerging. Adverse cardiac 
remodeling after acute myocardial infarction (AMI) 
predicts heart failure progression. After AMI, an immediate 
inflammatory immune reaction triggers the activation of 
quiescent fibroblasts. Activated myofibroblasts migrate 
to injured tissue as part of the reparative process. An 
excessive profibrotic response and involvement of remote 
myocardium supports adverse cardiac remodeling. Results 
on FAPI PET in patients with AMI were highlighted at 
the SNMMI 2022 Annual Meeting. After initial proof that 
activated fibroblasts in the myocardium can be detected 
with 68Ga-FAPI-46 PET (7), it was recently demonstrated 
that the myocardial FAP volume significantly and inversely 
correlated with left ventricular ejection fraction at follow-
up (8). This finding suggests that the number of activated 
fibroblasts in the infarcted and noninfarcted myocardium 
directly impacts subsequent (adverse) remodeling (Figure 
2). Recently a new therapeutic approach using FAP-targeted 
transient antifibrotic chimeric antigen receptor (CAR) T cells 
led to reduced fibrosis and restored cardiac function after 
injury (9). Possibly, FAPI-PET could identify patients suitable 
for therapy in the future.

 Other interesting nononcologic applications include 
imaging of fibrotic interstitial lung diseases (10) or IgG4-
related diseases (11).

Therapeutic Application
 The selectivity of FAP to disease further represents an 
intriguing therapeutic target. To date only a few reports 
about therapies with FAPI-labeled radiotracers exist, but 
proof-of-concept studies and case reports show promising 
effects (12-16). 
 Prospective, systematic analysis will reveal clinical 
utility of FAP-targeted radiotherapy wherein a synergistic 
combination with nonradioactive cancer therapeutics could 
be beneficial. Ultimately, the high tumor-to-background 
ratios detected for molecular FAP imaging suggest a great 
foundation for targeted therapy.
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Figure 2. Representative case with acute anterior wall myocardial infarction: 
Myocardial perfusion images using [99mTc]-tetrofosmin at rest (first row), 68Ga-FAPI-46 
PET (second row), late gadolinium enhancement (LGE) from cardiac magnetic 
resonance (third row) and schematic drawings of the left ventricle (fourth row). Area 
of fibroblast activation exceeds infarct area and LGE signal, most common type of 
myocardial FAP-distribution. Bottom left: Mean areas of perfusion defect, FAPI-signal 
and LGE of 35 studied patients. Bottom right: Global myocardial FAP volume early 
after acute myocardial infarction inversely correlates with left ventricular ejection 
fraction (LV-EF) at follow-up in the chronic stage. Reproduced with permission from 
Diekmann et al. Cardiac Fibroblast Activation in Patients Early After Acute Myocardial 
Infarction: Integration with Magnetic Resonance Tissue Characterization and 
Subsequent Functional Outcome. J Nucl Med. February 2022 ahead of print.
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TECH ESSENTIALS
SNMMI CTN Research Series for Technologists in the JNMT 
John M. Hoffman, MD, and Regan Butterfield, BS, CNMT, ARRT(CT)

We are fortunate to be experiencing one of the most exciting times in nuclear 
medicine and molecular imaging. In the past 10 years several new diagnostic 
and therapeutic radiopharmaceuticals have been approved. Our clinics 

are busier than ever providing needed services. With this growth there has been a 
significant increase in the use of diagnostic and therapeutic radiopharmaceuticals 
in both clinical practice and clinical research. Our diagnostic studies are becoming 
crucially important biomarkers used in therapeutic drug trials. It is now quite common 
for many nuclear medicine departments to be involved in clinical trials and research. 
Nuclear medicine technologists have an important role in ensuring that the research 
imaging study is performed per the protocol and according to proper regulations. The 
requirements for this role often are not addressed in nuclear medicine technology 
educational programs, and no comprehensive resource currently exists. To meet this 
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The CTN also sponsors educational sessions during the SNMMI Mid-Winter and Annual Meetings, provides online courses focused on 
clinical research, and hosts webinars throughout the year. More information can be found here:  www.snmmi.org/ctn

Regan Butterfield,  
BS, CNMT, ARRT(CT)

John M. Hoffman, MD

need, the SNMMI Clinical Trial Network (CTN) is publishing a series of articles in the Journal of Nuclear Medicine Technology (JNMT) 
that provide fundamental information to help nuclear medicine technologists work successfully in the context of clinical trials.  
 The table below shows the articles published to date. The purpose for the series of articles is to provide information for 
nuclear medicine technologists and those in our community interested in the development, regulatory, and approval process for 
new nuclear medicine and molecular imaging diagnostic and therapeutic radiopharmaceuticals. More articles are expected to 
be published later this year and into 2023. The next article currently in the review process is SNMMI CTN Research Series for 
Technologists: Application of Good Clinical Practice in Clinical Research in Medical Imaging. 
 
Article Title Date Published Link to Article

SNMMI Clinical Trials Network Research Series for  12/1/2021 https://tech.snmjournals.org/content/49/4/297.long  
Technologists: Introduction

SNMMI Clinical Trials Network Research Series for Technologists:   12/1/2021 https://tech.snmjournals.org/content/49/4/303.long 
Ethical Issues and Regulations in the Medical Workplace  

SNMMI Clinical Trials Network Research Series for Technologists:   3/1/2022 https://tech.snmjournals.org/content/50/1/2.long 
Clinical Research Primer—Regulatory Process, Part I: How and  
When Radiopharmaceuticals Can be Used

SNMMI Clinical Trials Network Research Series for Technologists:   6/1/2022 https://tech.snmjournals.org/content/50/2/97 
Clinical Research Primer—Regulatory Process, Part II: The Role  
of the Institutional Review Board in Food and Drug Administration–  
Regulated Radiopharmaceutical Research  

SNMMI Clinical Trials Network Research Series for Technologists:  6/1/2022 https://tech.snmjournals.org/content/early/2022/06/14/jnmt.122.264372 
Clinical Research Primer—Use of Imaging Agents in Therapeutic  
Drug Development and Approval  

TECH TIP: Technologist Therapy Education

A pressing issue for the SNMMI-TS is ensuring that 
nuclear medicine technologists have the training 
they need to perform radiopharmaceutical therapy 

procedures. While the administration of therapies is part of 
the scope of practice of nuclear medicine technologists, the 
continuous approval of new therapies and trends makes it 
necessary to ensure that nuclear medicine technologists 
have the most current and cutting-edge education possible. 
 The SNMMI-TS developed a radiopharmaceutical 
therapy–focused issue of the Journal of Nuclear Medicine 
Technology (JNMT)—the September 2022 issue. This issue 
focuses on five therapies— I-131, Xofigo, Lutathera, Pluvicto, 

and Azedra—and includes information on patient selection; 
clinical, technical, and regulatory considerations; protocols; 
radiation safety; dosimetry; imaging; billing and coding; and 
how to make the therapy a success. 
 In addition, the SNMMI-TS is developing a 
comprehensive educational module for each therapy. The 
priority is to ensure that nuclear medicine technologists 
are trained and prepared to perform radiopharmaceutical 
procedures. This education will assist hospitals and 
institutions wishing to be recognized within the 
Radiopharmaceutical Therapy Center of Excellence program 
as well. 

http://www.snmmi.org/Research/ClinicalTrialsNetwork.aspx?ItemNumber=6831&navItemNumber=748
https://tech.snmjournals.org/content/49/4/297.long
https://tech.snmjournals.org/content/49/4/303.long
https://tech.snmjournals.org/content/50/1/2.long
https://tech.snmjournals.org/content/50/2/97
https://tech.snmjournals.org/content/early/2022/06/14/jnmt.122.264372
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Heying Duan, MD and Andrei Iagaru, MD, FACNM

IN THE NEWS: Where should  
we focus our research efforts?

The field of nuclear medicine and molecular imaging is 
continuously and rapidly advancing. It plays an essential 

role in the clinical translation of preclinical research and is a 
more and more established interface for various specialties 
in their efforts to provide excellent patient care. The landmark 
studies leading to the Food and Drug Administration 
approval of 177Lu-DOTATATE and 177Lu-PSMA-617 are clear 
examples that our specialty is at the forefront of personalized 
precision medicine. We think that research efforts will need 
to focus on three pillars of nuclear medicine: continued 
development of novel radiopharmaceuticals, advances in 
instrumentation, and widespread adoption of theranostics.

Novel Radiopharmaceuticals
 Some research focus is shifting from targeting tumor-
specific molecules, which inherently limits utility to only 
one tumor entity, to targeting a pan-tumor marker that is 
expressed across many different cancer types. The tumor 
microenvironment is an integral part of cancer and offers a 
variety of cells that can be targeted. The cancer-associated 
fibroblast activation protein (FAP) is overexpressed in several 
solid tumors (1), while the CXC-chemokine receptor type 
4 (CXCR-4) is particularly overexpressed in hematopoietic 
cancers (2), and integrin αvβ6 is highly expressed in 
epithelial cancers (3). Although not actively pursued for 
a while, tumor angiogenesis remains a potent marker for 
cancer aggressiveness, and the use of integrin αvβ3 has 
been shown to correctly identify this marker (4). Pan-cancer 
markers, such as gastrin-releasing peptide receptors, are 
also likely to find a role in the armamentarium of physicians 
fighting cancer (5). Lastly, labeled antibodies or fragments 
will still be attractive in various clinical scenarios (6). All these 
will continue to be used for clinical translation, including 
for theranostics applications. Figure 1 shows various PET 
radiopharmaceuticals under clinical research.

Instrumentation
Advances in PET detector technology have led to the 
installation of the first total-body scanner, allowing 
coverage of the entire adult body in a single acquisition 
(7). Research will focus on image quality at significantly 
reduced acquisition times and lower injected activities 
for various clinical settings. In addition, next generations 
of PET scanners will have to come at lower cost for wider 
adoption, as well as employing technology allowing for 
multiplexing several radiopharmaceuticals in one session. 
Next-generation multidetector SPECT/CT systems using 
cadmium zinc telluride technology have potential to change 
the landscape of posttherapy imaging and dosimetry due to 
improved image quality at reduced imaging times (Figure 2). 
As more images are acquired faster, image reconstruction 
and interpretation will offer the next opportunity for 
research. This will focus on artificial intelligence and 
machine-learning-driven image reconstruction and 
denoising, as well as lesion detection and standardized 
reporting.

Figure 1: Various PET radiopharmaceuticals under clinical investigation, evaluating 
gastrin releasing peptide receptor, angiogenesis, tumor fibrosis and vascular 
endothelial growth factor.

Andrei Iagaru, MD, FACNMHeying Duan, MD

Figure 2: 68-year-old man with progressive metastatic prostate cancer presenting 
with PSA 89.5 ng/mL for treatment with 177Lu-vipivotide tetraxetan. Pre-treatment 
18F-DCFPyL PET (MIP, A) was performed at 2 minutes per bed position for 5 bed 
positions (10 minutes total) and shows an oligometastatic patient with numerous 
osseous metastases. Posttreatment SPECT/CT (MIP, B) was performed using a next 
generation SPECT/CT system based on cadmium zinc telluride technology at 3 minutes 
per bed position for 4 bed positions (12 minutes total) and shows excellent image 
quality with high tumor uptake of 177Lu-vipivotide tetraxetan at a significantly reduced 
acquisition time.

Continued on page 8. See In the News.
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Theranostics
 The successful use of 177Lu-labeled FDA-approved 
radiopharmaceuticals opens the door to explore ideal theranostic 
pairs of the same radionuclide, such as 64Cu/67Cu. After a decade 
of clinical use of 223Ra, alpha emitters are next in line for clinical 
primetime, with studies of 225Ac reaching phase II/III stage. Other 
alpha emitters such as 212Pb will likely play an important role in the 
development of the next generation of theranostic agents. Clinical 
trials will focus on refining and redefining the current treatment 
schema of a fixed dose and number of cycles to a tailored and 
personalized regimen for each patient. The combination of 
targeted radionuclide therapy with other treatments such as 
immunotherapies, as well as the timing in the course of disease, 
will be further evaluated. Radioligand therapies will need to be 
moved from a palliative to a potential curative approach.
 Innovation in nuclear medicine and molecular imaging will 
continue to propel the field forward, leading to new and exciting 
research areas. We thank each and every one who contributes to 
the fascinating advances of the field.
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The Introduction of the SNMMI 
Therapy Clinical Trials Network
John Sunderland, PhD, MBA, FSNMMI

The explosive growth of targeted radionuclide therapy over 
the last 5 years has caught the nuclear medicine community 

fundamentally unprepared for the unprecedented demand for 
clinical trial sites operating in the theranostic space. In particular, 
early phase trials are particularly challenging in that they require 
rigorous quantitative imaging protocols to support acquisition of 
FDA-required dosimetry data. 
 The number of sites with the requisite specialized personnel, 
equipment, and therapy experience to successfully navigate 
these trials is growing, but limited. In response to this need, the 
SNMMI is creating the Therapy Clinical Trials Network (TCTN). 
This loose confederation of sites will operate under a set of 
common qualification standards with predefined infrastructure 
requirements and harmonized protocols. Although the process 
of finalizing standards is not yet complete, it will include 
significant experience in the theranostics clinical trial space, 
quantitative SPECT/CT equipment with validated quantitative 
capabilities, and dosimetry-qualified personnel.
 As a starting point, the TCTN will be querying those sites that 
SNMMI has designated as www.snmmi.org/therapy for desire 
to join this cooperative association of trial sites, although others 
meeting qualifications will certainly be welcomed. The concept 
is not a new one. In fact, the TCTN will largely be modeling itself 
off of ARTnet, the Australian Radiopharmaceutical Trials network 
that has successfully leveraged organization into a remarkably 
efficient national tool for diagnostic and therapeutic drug 
development.
 For organizational purposes during its development, the 
TCTN will be operating under the CTN umbrella, although 
downstream it may be more efficiently operated as a more 
independent entity.

THE CTN WELCOMES NEW COMMITTEE CHAIRS! 
This year begins a new term for CTN committees, and we welcome new chairs for our Site 
Education Committee and Radiopharmaceutical Manufacturers Committee.  
 Courtney Lawhn Heath, MD, joins as the new physician co-chair of the Education 
Committee. Dr. Lawhn Heath has been a member of the CTN Education Committee for 
several years, has served as a past CTN intern, and is also a member of the CTN Research 
Committee. She is currently assistant professor of clinical radiology, associate program 
director of the Molecular Imaging and Therapeutics Fellowship, and associate program 
director of the Diagnostic Radiology/Nuclear Medicine Dual Pathway at the University of 
California San Francisco. She has participated in providing reader training for novel or 
newly approved radiotracers and has experience with analyzing PET/CT images with novel 
radiotracers. Her research interests are breast cancer and prostate cancer.  
 Peter Scott, PhD, FSNMMI, joins as the new chair of the Radiopharmaceutical 
Manufacturers Committee. Dr. Scott has been a member of the Radiopharmaceutical 
Manufacturers Committee for several years and is also a member of the CTN Research 
Committee. He is currently associate professor of radiology, director of the Division of 
Nuclear Medicine and Molecular Imaging, director of PET Chemistry, and director of the 
Center for Positron Emission Tomography at the University of Michigan. Dr. Scott’s group is 
involved in all areas of radiopharmaceutical sciences, and he brings much experience to the 
Radiopharmaceutical Manufacturers Committee, including developing new radiolabeling 
methods, radiotracer design and synthesis, and cGMP production.  
 We would like to thank our long-serving chairs, John Hoffman, MD and David Dick, PhD, 
for their leadership of the Education and Radiopharmaceutical Manufacturers Committee, 
respectively.

http://www.snmmi.org/therapy

