FDA Approves First PSMA-Targeted PET Drug

tration (FDA) approved ©%8Ga-prostate-specific

membrane antigen—11—the first drug for PET im-
aging of PSMA-positive lesions in men with prostate can-
cer. ®¥Ga-PSMA-11 is indicated for patients with suspected
prostate cancer metastasis who are potentially curable by
surgery or radiation therapy. It is also indicated for patients
with suspected prostate cancer recurrence based on elevated
serum prostate-specific antigen (PSA) levels.

The approval was granted to the University of California
Los Angeles (UCLA) and the University of California San
Francisco (UCSF), which are the only 2 medical centers in
the United States that can offer ®*Ga-PSMA-11 PET to the
public under this FDA approval. A limited number of other
U.S. medical centers are currently using PSMA as an in-
vestigational technique, generally as part of clinical trials.
However, more hospitals will have the opportunity to adopt
the technology after applying for expedited FDA approval,
which is now possible as a result of the initial approval
granted to UCLA and UCSF.

“68Ga-PSMA-11 is an important tool that can aid health
care providers in assessing prostate cancer,” said Alex Gor-
ovets, MD, acting deputy director of the Office of Specialty
Medicine in the FDA Center for Drug Evaluation and Re-
search. “With this first approval of a PSMA-targeted PET
imaging drug for men with prostate cancer, providers now
have a new imaging approach to detect whether or not the
cancer has spread to other parts of the body.”

The approval came as a result of an unusual collaborative
academic effort from nuclear medicine teams at UCLA and
UCSE, who filed the Application for New Drug Approval and
who conducted research providing the evidence on which the
approval was based. The PSMA agent used in the technique
was developed outside the United States at the University of
Heidelberg (Germany). “It is rare for academic institutions to
obtain FDA approval of a drug, and this unique collaboration
has led to what is one of the first co-approvals of a drug at 2
institutions,” said Thomas Hope, MD, an associate professor
at UCSF. “We hope that this first step will lead to a more
widespread availability of this imaging test to men with pros-
tate cancer throughout the country.”

The safety and efficacy of ®®Ga-PSMA-11 were evalu-
ated in 2 prospective clinical trials with a total of 960 men
with prostate cancer who each received 1 injection of %8Ga-
PSMA-11. In the first trial, 325 patients with biopsy-proven
prostate cancer underwent PET/CT or PET/MR imaging
with the agent. These patients were candidates for surgical
removal of the prostate gland and pelvic lymph nodes and

On December 1, the U.S. Food and Drug Adminis-

were considered at higher risk for metastasis. Among pa-
tients who proceeded to surgery, those with positive read-
ings in the pelvic lymph nodes on 8Ga-PSMA-11 PET had
a clinically important rate of metastatic cancer confirmed
by surgical pathology. The availability of this information
prior to treatment is expected to have important implica-
tions for patient care. For example, it may spare some sub-
set of patients from undergoing unnecessary surgery.

The second trial enrolled 635 patients with rising serum
PSA levels after initial prostate surgery or radiotherapy,
indicating recurrence of disease. Each patient received a
single ®8Ga-PSMA-11 PET/CT or PET/MR scan. Seventy-
four percent of these patients had at least 1 positive lesion
detected by °®Ga-PSMA-11 PET in at least 1 body region
(bone, prostate bed, pelvic lymph node, or extrapelvic
soft tissue). Local recurrence or metastasis of prostate cancer
was confirmed by pathology, clinical assessments, or follow-
up in an estimated 91% of patients with positive imaging
findings. This second trial demonstrated that ®*Ga-PSMA-11
PET can detect sites of disease in patients with biochemical
evidence of recurrent prostate cancer, thereby providing
important information that may affect management and
treatment decisions. No serious adverse reactions were
attributed to ©*Ga-PSMA-11. A conversation among mem-
bers of the UCSF and UCLA teams is included as a Dis-
cussion with Leaders profile in this issue of The Journal of
Nuclear Medicine, and additional research data on patient
management were published in the December 2020 issue
(J Nucl Med. 2020; 61[12]:1793-1799).

“UCLA and UCSF researchers studied PSMA PET to
provide a more effective imaging test for men who have
prostate cancer,” said Jeremie Calais, MD, MSc, an assis-
tant professor at the David Geffen School of Medicine at
UCLA. “Because the PSMA PET scan has proven to be
more effective in locating these tumors, it should become
the new standard of care for men who have prostate cancer,
for initial staging or localization of recurrence.” Although
18F-fluciclovine and !''C-choline are also approved for PET
imaging in prostate cancer, they are approved only for use
in patients with suspected cancer recurrence.

“Prostate cancer is one of the most common cancers in
men, with more than 190,000 newly diagnosed cases
expected just this year alone,” said Johannes Czernin, MD,
chief of the Ahmanson Translational Theranostics Division
at UCLA. “That’s why this major effort between the UCLA
and UCSF nuclear medicine divisions and our many part-
ners was important and will significantly change for the
better how this cancer is detected and treated.”
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2020 SNMMI Highlights Lecture: Neuroscience

Julie Price, PhD, Professor of Radiology, Harvard Medical School, and Director, PET Pharmacokinetic Modeling,
Athinoula A. Martinos Center for Biomedical Imaging, Massachusetts General Hospital, Boston, MA

From the Newsline Editor: The Highlights Lecture, pre-
sented at the closing session of each SNMMI Annual Meet-
ing, was originated and presented for more than 30 years
by Henry N. Wagner, Jr., MD. Beginning in 2010, the duties
of summarizing selected significant presentations at the
meeting were divided annually among 4 distinguished nu-
clear and molecular medicine subject matter experts. Each
year Newsline publishes these lectures and selected images.
The 2020 Highlights Lectures were delivered on July 14 as
part of the SNMMI Virtual Annual Meeting. In this issue we
feature the lecture by Julie Price, PhD, a professor of ra-
diology at the Harvard Medical School and director of PET
Pharmacokinetic Modeling in the Athinoula A. Martinos
Center for Biomedical Imaging at the Massachusetts Gen-
eral Hospital (Boston, MA), who spoke on neuroscience
highlights from the meeting. Note that in the following pre-
sentation summary, numerals in brackets represent abstract
numbers as published in The Journal of Nuclear Medicine
(2020;61[suppl 1]).

ence Highlights Lecture. This year 8 oral sessions and

2 poster sessions focused on the neurosciences. A rough
assessment indicated that these included presentations on
neurodegeneration, including amyloid and tau deposition
(~30%), synaptic function and metabolism (~25%), recep-
tor/transporter imaging (~25%), and inflammation (~12%).
The highlighted talks in this lecture will reflect this general
distribution.

I would like first to congratulate Nicolaas Bohnen, MD,
PhD, an internationally recognized researcher in Parkinson
disease (PD) imaging, who received the 2020 Kuhl-Lassen
Award from the SNMMI Brain Imaging Council. The
award is given annually to recognize a scientist who has
made outstanding contributions and whose research and
service to the discipline of functional brain imaging is of
the highest caliber. Examples of his innovative research
were also seen in 2 presentations from his lab: “I8F-
FEOBYV vesicular acetylcholine transporter network corre-
lates of cognitive sub-domain functioning in PD” [357] and
“Interaction of striatal dopaminergic and cholinergic activity
in PD: A multimodal imaging study based on ''C-DTBZ and
IBE-FEOBV PET combined with diffusion tensor imaging”
[600].

Presentations were excellent in the Young Investigator
Award Session for Brain Imaging. The participants once
again showcased the extraordinary work being done in this
area by our newest generation of scientists and clinicians.
Although I will highlight a few of these presentations, I

It is my pleasure to present the 2020 SNMMI Neurosci-

strongly encourage you to view the
entire session, available on the SNMMI
Virtual Meeting site.

Radiotracer Evaluation
and Quantification
Neuroinflammatory changes, char
acterized by reactive astrocytes and
activated microglia, contribute to
neurodegeneration throughout the
course of Alzheimer disease (AD).
Reactive astrocytes overexpress monoamine oxidase-B
(MAO-B) in the outer mitochondrial membrane. Okamura
et al. from the Tohoku Medical and Pharmaceutical Univer-
sity/Tohoku University (Sendai, Japan), Commonwealth
Scientific and Industrial Research Organisation (CSIRO;
Melbourne, Australia), and Austin Health Melbourne (Aus-
tralia) reported on “Evaluation of the novel !8F-labeled PET
tracer SMBT-1 for imaging astrogliosis in AD” [457].
Strong preclinical evaluation verified that '8F-SMBT-1
bound reversibly to MAO-B with high affinity and selectiv-
ity, with significantly greater binding in AD brain. Regional
concentrations were consistent with MAO-B concentration
in human brain, as also evident in human PET imaging
acquired 60-90 minutes postinjection (Fig. 1). In patients
with AD, '8F-SMBT-1 retention was significantly elevated
in parahippocampal, fusiform, and inferior temporal gyri

Julie Price, PhD

FIGURE 1. '8F-SMBT-1 imaging of astrogliosis in Alzheimer
disease (AD). Images acquired at 60-90 minutes postinjection in
healthy controls (left 3 images) and individuals with AD (right 3
images). In AD, regional concentrations of monoamine oxidase-
B (MAO-B) were significantly elevated in parahippocampal, fusi-
form, and inferior temporal gyri and overlapped with amyloid-3
and tau deposition. '8F-SMBT-1 showed high binding selectivity
for MAO-B, highlighting the potential for clinical assessment of
astrogliosis.
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FIGURE 2. First-in-human study of '8F-SynVesT-2. This novel
SV2A radioligand showed favorable kinetics and test/retest re-
liability in comparison with 'C-UCB-J and '8F-SynVesT-1, with
the potential for significantly reducing scan times and enabling
new insights into abnormal synaptic density changes in neuro-
psychiatric disorders.

and overlapped with amyloid-B and tau deposition. '8F-
SMBT-1 binding was completely displaced after treatment
with selegiline, indicating high binding selectivity for MAO-
B and highlighting the potential for use of this novel radio-
tracer in clinical assessment of astrogliosis.

Cai et al. from Yale University School of Medicine/Yale
University (New Haven, CT) reported on a “First-in-human
study of '3F-SynVesT-2, a novel SV2A [synaptic vesical
glycoprotein-2] radioligand with fast kinetics and high spe-
cific binding signals” [462]. This radiotracer was found to
have favorable properties compared to ''C-UCB-J and '8F-
SynVesT-1, exhibiting faster kinetics and high test/retest
reliability, although the volume of distribution and binding
potential were generally lower. '8F-SynVesT-2 provides
promise for short scan times, with a Vrat 30 minutes within
10% of that at 120 minutes (Fig. 2). More readily available
I8F-labeled SV2A imaging probes can provide insights into
abnormal synaptic density changes associated with many
neuropsychiatric diseases. The authors noted that the phar-
macokinetic characteristics of this tracer could potentially
negate the need for arterial blood sampling, decreasing the
burden on this patient population and facilitating large-
scale clinical trials.
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Moving on to a focus on quantification, Brumberg et al.
from the Karolinska Institutet (Stockholm, Sweden), Uni-
versity Hospital Wiirzburg (Germany), and AstraZeneca
(Stockholm, Sweden) reported that “Early peak equilib-
rium is superior to late pseudo-equilibrium for simplified
quantification of '8F-FE-PE2I PET” [455]. They looked at
the cross-sectional, test—retest, and 2-year longitudinal per-
formance of this dopamine transporter radioligand, based
on dynamic data acquired in PD patients and controls to
assess the performance of simplified binding ratios (SBRs)
at early (15—45 minutes) peak equilibrium and late (51-81
minutes) pseudo-equilibrium in caudate and putamen. Early
peak SBRs provided similar results to late scan SBRs for
PD/control discrimination and annual percent change, al-
though early SBR metrics were more favorable and similar
to the more quantitative reference tissue binding potential
results. Early SBR yielded better test—retest reliability, such
that overall percent change was comparable for early and
late SBR. Decline in binding was significant only for early
SBR, indicating that this is preferable as a marker for dis-
ease progression and severity in '8F-FE-PE2I imaging.

Neuroimmune Response

Zhang et al. from the General Hospital of Ningxia
Medical University (Yinchuan, China) and the Turku PET
Centre (Finland) reported on “In vivo PET imaging of neu-
roinflammation response after intravenous transplantation
of olfactory ensheathing cells [OECs] in a hemisection spi-
nal cord injury rat model” [213]. In a previous study the
group had shown that neuroinflammation, a prominent neu-
ropathologic feature of spinal cord injury, could be de-
creased by this method of intravenous cell transplantation.
In the study reported at this meeting, they used F-!3F-DPA,
a translocator protein (TSPO) radiotracer, for PET/CT, as
well as spinal cord autoradiography, to show that inflam-
mation was extensively increased without treatment but
significantly decreased 7 days after OEC transplantation

FIGURE 3. In vivo PET imaging of neuro-
inflammation response after intravenous
transplantation of olfactory ensheathing
cells (OECs) in a hemisection spinal cord
injury rat model. (A) '8F-DPA PET imaging
(top row, vehicle only; bottom row, after
OEC transplantation) at (left to right) 1, 7,
and 14 days showed extensively increased
inflammation without treatment that was
significantly decreased 7 days after OEC
transplantation. (B) Corresponding '8F-
DPA autoradiography (as well as histopa-
thology, not pictured) confirmed these
findings. Intravenous transplantation of
OECs may mediate activated microglia
to inhibit neuroinflammation after spinal
cord injury.
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(Fig. 3), as confirmed also by Iba-1 and TSPO immunostaining.
They concluded that intravenous transplantation of OECs can
mediate activated microglia to inhibit neuroinflammation after
spinal cord injury.

PD is strongly associated with aberrant adaptive and
innate immune system responses, including microglial
activation and infiltration of peripheral myeloid cells into
the central nervous system. Katherine Lucot, PhD, and
colleagues from Stanford University (CA), in work that was
awarded a third-place Young Investigator Award from the
Brain Imaging Council, reported on “Visualizing innate
immune activation in a mouse model of PD using a highly
specific TREM1-PET tracer” [16]. They evaluated the util-
ity of this %*Cu-labeled TREMI-monoclonal antibody
(mAb) agent for detecting innate central nervous system
immune activation in a widely used PD animal model based
on intrastriatal injection of the dopaminergic neurotoxin 6-
hydroxydopamine (6-OHDA). Elevated binding of the
TREMI-PET tracer was observed in the striatum of 6-
OHDA-treated mice at 7 days postsurgery by PET and
autoradiography, but not at 14 days (Fig. 4). Immunostaining

FIGURE 4. &4Cu-TREM1-monoclonal
antibody (mAb) PET visualization of in-
nate central nervous system immune ac-
tivation in a mouse model of Parkinson
disease. Left: Visualization of early innate
immune activation at day 7 after injection
of dopaminergic neurotoxin 6-hydroxydop-
amine (6-OHDA; top), compared with saline
carrier alone (bottom). Right: e4Cu-TREM1-
mAb ex vivo autoradiography at 7 days in
(left to right) saline injected mouse, 6-OHDA
injected mouse, and after TREM-1 knock-
out.

showed PET and autoradiography signals to correspond
with activated myeloid cells (i.e., tyrosine hydroxylase
and CD68). The authors concluded that elevated levels of
activated myeloid cells could be detected in this PD mouse
model using the **Cu-TREM1-mAb and that TREM1-PET is a
promising specific approach for visualizing early innate immune
activation.

PET imaging of the 18-kDA TSPO may provide a useful
biomarker that is sensitive to dynamic changes in the
immune system. Hillmer et al. from the Yale University
School of Medicine/Yale University (New Haven, CT) and
the Veterans Affairs Connecticut Healthcare System (West
Haven) reported on “Preliminary evidence for !''C-PBR28
sensitivity to alcohol challenge in human brain” [458].
These authors investigated the sensitivity of ''C-PBR28
TSPO PET imaging to an oral alcohol challenge targeting
peak blood alcohol concentrations of 80 mg/dL (common
legal limit). A baseline scan was acquired on the morning
before the alcohol challenge, which then began about 2.5
hours before the 90-minute post-alcohol scan. The average
post-alcohol ''C-PBR28 V- values across 6 participants were

FIGURE 5. '8F-flortaucipir retention
grouped according to autopsy-confirmed
neurofibrillary tangles (NFTs). Groupwise
surface mapping analyses showing (left
to right) SUV ratios, Z scores relative to
young healthy controls, and percentage
of subjects with Z scores >2 in individu-
als assigned on the basis of NFTs to
groups (top to bottom in rows of 2):
Braak I/ll (n = 7), Braak Ill/IV (n = 15),
and Braak V/VI (n = 38). Tracer retention
patterns at a group level, then, agreed
with the staging scheme proposed by
Braak and Braak.
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FIGURE 6. Resistance to tau and am-
yloid pathology in super-aging. Tau and
amyloid distribution patterns in different
cognitive aging trajectories for (rows top
to bottom): super-agers, normal agers,
and individuals with mild cognitive im-
pairment (MCI). Left block: tau pathology
(in blue). Right block: amyloid pathology
(in orange). Results indicated that super-
aging appears to be associated with
resistance to tau and amyloid pathology,
which likely permits maintenance of cog-
nitive performance despite advanced
age. Differences between normal aging

and MCI appear to be driven by amyloid
burden levels. These data support the

need for research into factors underlying resistance to tau and amyloid pathology, which could lead to development of novel
treatment concepts. This was selected as the Image of the Year during the SNMMI Annual Meeting in July 2020.

about 21% higher than baseline levels in cortical and sub-
cortical areas (frontal cortex, hippocampus, striatum, and
cerebellum). The data provide preliminary evidence that
PBR28 PET can measure the acute neuroimmune response
to alcohol and show promise for future studies of problem-
atic alcohol use.

Amyloid, Tau, and Neurodegeneration

Another participant from the Young Investigator Award
session, Kotari et al. from Avid Radiopharmaceuticals
(Philadelphia, PA), reported on “Visualization of flortaucipir
retention in subjects grouped according to their autopsy-
confirmed neurofibrillary tangle scores” [19]. These researchers
retrospectively analyzed a 60-subject flortaucipir tau PET
dataset from a prior phase III autopsy study for which image
interpretation predicted autopsy-confirmed neurofibrillary tan-
gle scores at the later B3 stage (equivalent to Braak V/VI) and
showed improved sensitivity to an earlier (B2) pathology stage
was gained using an early tau volume-of-interest. The current
work applied groupwise surface map analysis for visualization
of antemortem flortaucipir retention based on neurofibrillary
tangle scores and found that tracer retention patterns at a
group level agreed with the staging scheme proposed by
Braak and Braak (Fig. 5).

The phenomenon of cognitive “super-aging,” with
some individuals performing significantly above the norm
despite being quite advanced in age, suggests specific re-
sistance mechanisms against brain aging processes and/or
neurodegeneration and is receiving increased research at-
tention. Merle Hoenig, PhD, first-place Young Investigator
Award winner, and colleagues from University Hospital
Cologne, the Brain Research Center Jiilich, and the German
Center for Neurodegenerative Diseases (Bonn and Cologne;
all in Germany) reported that “Resistance to tau and
amyloid pathology facilitates super-aging” [20]. They com-
pared the intracerebral amyloid and tau burdens in age- and
education-matched groups of >80-year-old super-agers,
normal-agers, and patients with mild cognitive impair-
ment (MCI) using data from the Alzheimer’s Disease

Neuroimaging Initiative relative to younger (mean age, 63
years) cognitively normal and amyloid-negative controls.
Looking across several regions and on a voxel-level basis,
the investigators nicely demonstrated that super-aging ap-
pears to be associated with resistance to tau (flortaucipir)
and amyloid (florbetapir) pathology, which likely permits
maintenance of cognitive performance despite advanced
age. Differences between normal aging and MCI, however,
appear to be driven by amyloid burden levels. Results from
this study, providing evidence of a conceptual continuum
progressing from successful aging, to age-related tau tangle
aggregation, to pathological aging, were named as the presti-
gious SNMMI Image of the Year (Fig. 6). These results pro-
vide additional data supporting research into factors

FIGURE 7. Regional associations between amyloid and glu-
cose metabolism during Alzheimer disease (AD) progression in
Down syndrome (DS). ''C-Pittsburgh compound B AR (top row)
and '8F-FDG (bottom row) PET imaging (0-3 SUVR) in (left) a
cognitively stable individual (38 years old) with DS; (middle)
confirmed mild cognitive impairment/AD in a 55-year-old with
DS; and (right) t-score maps of significant voxel clusters show-
ing patterns of hypometabolism (top) and hypermetabolism
(bottom) with elevated AB. Images are overlaid on MRI surface
projections of healthy DS brain. 8F-FDG hypometabolism with
elevated amyloid was most prominent in the parietal cortex,
precuneus, and posterior cingulate, indicating that '8F-FDG
PET can provide valuable information on neurodegeneration
status for DS. A unique pattern of 8F-FDG hypermetabolism
in the putamen of the striatum was also identified in DS.
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FIGURE 8. '8F-APN-1607 in progressive supranuclear palsy
(PSP). Top block: Examples of superimposed '8F-APN-1607
PET and anatomic MR images in a patient with PSP (top) and
a normal control (NC) subject. Bottom block: Voxel-wise differ-
ences of '8F-APN-1607 uptake between PSP and NC groups.
Regional '8F-APN-1607 SUV ratio load was significantly ele-
vated in PSP patients in several subcortical areas compared
with controls, consistent with observations at the voxel level,
which suggests potential for future in vivo investigations into rela-
tionships between tauopathies and clinical assessments in PSP.

underlying resistance to tau and amyloid pathology, which
could lead to development of novel treatment concepts.
Second-place Young Investigator Awardee Matthew
Zammit, MS, and colleagues from the University of Wisconsin-
Madison, the University of Pittsburgh (PA), the University of
Cambridge (UK), and Washington University in St. Louis
(MO) representing the Alzheimer’s Biomarkers Consortium—
Down Syndrome, reported on “Regional associations between
amyloid and glucose metabolism during the progression of AD
in Down syndrome” [21]. They assessed the utility of 8 F-FDG
PET in classifying neurodegeneration within the A/T(N) frame-
work in 81 adults (ages, 38.9 *= 8.3 years) with Down syn-
drome who underwent both ''C-Pittsburgh compound B and
BF.FDG PET imaging. The researchers found that '8F-FDG
hypometabolism with elevated amyloid was most prominent in
the parietal cortex, precuneus, and posterior cingulate (Fig. 7).
Regional glucose metabolism changes appear to be similar in

Down syndrome and sporadic AD, indicating that '®F-FDG can
provide valuable information on neurodegeneration status
within the A/T(N) framework for Down syndrome. A unique
pattern of '8F-FDG hypermetabolism in the putamen of the
striatum was identified, possibly in response to an abundance
of diffuse amyloid in this region, suggesting that the putamen is
spared from metabolic reductions associated with neurodegen-
eration in these individuals.

Li et al. from Huashan Hospital/Fudan University
(Shanghai, China) reported on “Binding characteristics of
the new-generation tau PET tracer '8F-APN-1607 in pro-
gressive supranuclear palsy (PSP)” [461]. They explored
the utility of this radioligand for assessing characteristic
distributions of tau pathologies and associations with clin-
ical symptoms in patients with PSP, a 4-repeat tauopathy
with tau inclusions in brainstem and subcortical neurons.
Findings showed that the regional '8F-APN-1607 SUV ratio
(SUVR) load was significantly elevated in PSP patients in
several subcortical areas compared with controls, consistent
with observations at the voxel level (Fig. 8). The PSPRS—
eye clinical rating score was found to be significantly corre-
lated with the putamen SUVR in individuals with PSP. These
results are promising for future in vivo studies of relationships
between tauopathies and clinical assessments in PSP.

Rowe et al. from Austin Health Melbourne, the Univer-
sity of Melbourne, and CSIRO Melbourne (all in Australia)
reported on “Tau accumulation over 1 year measured with
F-18 MK6240 PET” [285]. This is a second-generation tau

FIGURE 9. Independent component analysis (ICA) of SV2A
11C-UCB-J-PET in Alzheimer disease (AD). Independent com-
ponents 1-5 (top to bottom) in participants with AD and mild
cognitive impairment (MCI) were found to have altered contri-
butions (weights) to synaptic density patterns compared to cog-
nitively normal individuals, and these were significantly different
for AD participants. Spatial patterns for individuals in the MCI +
AD groups correlated with cognitive assessments for indepen-
dent component group 4 (left midtemporal/occipital lobe and
cingulate cortex). Such assessments have the potential to mon-
itor the dynamics of neurodegeneration severity longitudinally.
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tracer with high target-to-background binding and negligi-
ble choroid plexus uptake, a phenomenon that complicates
tau quantification for other tau radioligands. The re-
searchers looked at 1-year progression and regional rates
of tracer accumulation in cognitively normal participants
and those with MCI and AD. For amyloid-negative individ-
uals, no change in tau SUVR was noted after 1 year, but the
rate of change was found to be proportional to baseline tau
level and diagnosis. For amyloid-positive individuals, rates
of change in tau SUVR ranged from +1.6%/year in the
cognitively normal group to 4.1%/year in MCI and
+6.7%/year in individuals with AD—Ilarger changes than
reported previously with flortaucipir imaging. Further lon-
gitudinal study is needed to better understand the relation-
ships between '8F-MK6240 SUVR change, age, and baseline
SUVR.

Network Analyses in Neurodegenerative Disorders

Regional synaptic loss is a biomarker for a variety of
neurodegenerative and neuropsychiatric disorders, and synap-
tic density PET imaging of synaptic vesicle glycoprotein 2A
(SV2A) has the potential for utility in the study, diagnosis, and
staging of diseases, as well as evaluation of therapeutic
effects. Fang et al. from Yale University/Yale New Haven
Hospital (CT) reported that “Independent component analysis
(ICA) of synaptic density of ''C-UCB-J-PET in AD identifies
networks correlated with cognitive impairment” [343]. The
researchers applied ICA to ''C-UCB-J PET data acquired in
cognitively normal, MCI, and AD subjects to identify brain
networks associated with cognitive deficits in AD. The inves-
tigators found that MCI and AD subjects had altered contri-
bution (loading weights) to synaptic density patterns
compared to cognitively normal individuals that was signifi-
cantly different for AD participants (Fig. 9). Spatial patterns
for the MCI + AD groups correlated with cognitive assess-
ments, with significant relationships between IC4 weights in
the left midtemporal/occipital lobe and cingulate cortex and
Cognitive Dementia Rating Scale (CDR), Logical Memory I,
and Mini-Mental State Examination (MMSE) scores. The
ICA-based network analyses have the potential to monitor
the dynamics of neurodegeneration severity (i.e., disease pro-
gression) longitudinally, as well as to monitor treatment
effects.

With the increasing use of subthalamic nucleus (STN)
deep brain stimulation (DBS) in the treatment of PD,
objective/quantitative criteria are needed to assess therapeutic
outcomes. Ge et al. from Huashan Hospital/Fudan University
(Shanghai, China) and the University of Bern (Switzerland)
reported on “Metabolic network as an objective biomarker in
monitoring DBS for PD: A longitudinal study” [341].
These authors investigated the utility of the '8F-FDG PD-
related metabolic network pattern (PDRP) for monitoring
of STN DBS in PD patients over time. The PDRP is char-
acterized by relative metabolic increases in putamen, pal-
lidum, caudate, thalamus, cerebellum, pons, and olfactory
regions and metabolic decreases in posterior parietal-occipital

cortices. Both the PDRP score and clinical Unified PD Rating
Scale were found to decrease (improve) at 3 months after
STN DBS but then return to baseline levels at 12 months
after treatment. Graphical network analysis of PDRP expres-
sion indicated increased connections 3 months after STN
DBS and a return at 12 months posttreatment (Fig. 10). Pre-
liminary results from the study indicate the potential of PDRP
expression as a complementary objective biomarker for as-
sessment and monitoring of STN DBS in PD over time.
The cholinergic system plays an important role in the
cognitive impairment syndrome of PD. Previous acetylcho-
linesterase PET imaging studies have found memory,
attention, and executive function correlates of global
cortical cholinergic losses in PD. van der Zee et al. from
the University of Groningen (The Netherlands) and the
University of Michigan (Ann Arbor) reported on “!8F-
FEOBYV vesicular acetylcholine transporter network corre-
lates of cognitive sub-domain functioning in PD” [337].
These authors looked at relationships between cognitive
domain functioning and regional cerebral cholinergic inner-
vation using '8F-FEOBV PET in a population of 86 non-
demented PD patients (ages, 67.8 = 7.6 years; motor
disease duration, 5.8 * 4.6 years). Voxel-based analy-
ses showed specific but partially overlapping topographic
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FIGURE 10. '8F-FDG PD-related metabolic network patterns
for monitoring subthalamic nucleus (STN) deep brain stimula-
tion (DBS) in patients with Parkinson disease (PD). Top block:
Graphical network analyses in (A) healthy controls; (B) PD pa-
tients at baseline; (C) PD patients at 3-months post-STN DBS;
and (D) PD patients at 12-months post-STN DBS. The network
analysis indicated increased connections 3 months after STN
DBS and a return at 12 months posttreatment. Bottom row: 18F-
FDG PDRP imaging pattern. PET-assessed PDRP expression
has potential as a complementary objective biomarker for as-
sessment and monitoring of STN DBS in PD over time.
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cholinergic profiles for each of the cognitive domains (Fig.
11). This was thought to reflect a shared cholinergic net-
work function subserving overall cognitive functioning.
One striking finding was the involvement of the visual thal-
amus across multiple domains, suggesting a cholinergic
role in visual processing in the modulation of memory,
attention, and executive functioning.

Multimodal Imaging and Dopaminergic and

Cholinergic Interactions

Huntington disease (HD) is an inherited disorder that
involves degeneration of the basal ganglia. Pridopidine,
with a pharmacologic effect mainly mediated via sigma-1
receptor (S1R) interaction, is under development as a drug
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FIGURE 12.

FIGURE 11. '8F-FEOBV vesicular ace-
tylcholine transporter network correlates
of cognitive sub-domain functioning in
Parkinson disease (PD). Voxel-based
analysis of images acquired in nonde-
mented PD patients showed a partial
topographic overlap of cholinergic sys-
tem correlates assessed with '8F-FEOBV
across different cognitive domains (top 2
rows, memory; middle 2 rows, executive
function; bottom 2 rows, attention), suggest-
ing a shared cholinergic network function
subserving overall cognitive functioning.
Involvement of the visual thalamus also
suggested a cholinergic role in visual
processing in modulation of these 3 cog-
nitive functions in PD.

to reduce motor impairment in HD. Barthel et al. from
University Hospital Leipzig (Germany), ABX-CRO Ad-
vanced Pharmaceutical Services (Dresden, Germany), Teva
Branded Pharmaceutical Products (Frazer, PA), and Prilenia
Therapeutics Development (Herzliya, Israel) reported on
“Multiple brain effects of pridopidine in HD patients and
healthy volunteers: A simultaneous sigma-1 receptor PET/
MRI study’ [336]. These researchers applied !8F-fluspidine
(S1R imaging agent) and simultaneous PET/MR imaging to
investigate the pridopidine effect on neurotransmission,
brain perfusion, metabolism, and functional connectivity. In
7 healthy volunteers, 90 mg of pridopidine occupied about 90%
of SIRs, decreased regional cerebral blood flow in temporal and
cerebellar areas, decreased myo-inositol/N-acetylaspartylglutamate

Baseline

Pridopidine
90mg

18F-fluspidine and '8F-fallypride PET and pridopidine mechanism of action. Left block: Baseline (top) and post-pridopidine

(90 mg) (bottom) *8F-fluspidine PET in a healthy volunteer showing full S1R occupancy (~90%). Right block: Baseline (top) and post-
pridopidine (90 mg) (bottom) 8F-fallypride PET in a healthy volunteer showing minimal dopamine-2/dopamine-3 receptor occupancy at
clinically relevant doses of pridopidine. These results support use of pridopidine to achieve full selective S1R targeting in future Hun-

tington disease and amyotrophic lateral sclerosis clinical trials.
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FIGURE 13. ''C-DTBZ and
18F-FEOBV PET combined with
diffusion tensor imaging to elu-
cidate interaction of striatal
dopaminergic and cholinergic
activity in Parkinson disease
phenotypes. Top: Tremor dom-
inant phenotype. Bottom: Mo-
bility impairment phenotypes.
Image analysis showed a dif-
ferential relationship between
tracts associated with dopami-
nergic (red) and cholinergic
(green) nerve terminals, sug-
gesting that the PD phenotype
may be driven, in part, by changes
in the balance interaction be-
tween striatal dopaminergic
and cholinergic systems.

(NAA) ratios in white matter, and increased connectivity
for some within the basal ganglia network and default mode
network. The authors concluded that pridopidine in a clin-
ically tested dose shows full SIR occupancy in HD patients
and HVs, which is associated with multiple effects on brain
perfusion, metabolism, and functional connectivity. This is
an example of the wealth of data and information that can
be acquired from multimodality imaging in neurodegener-
ation that can improve understanding of drug effects in the
brain.

Meyer et al. from the University of Leipzig (Germany),
Guide Pharmaceutical Consulting (Millstone Township,
NJ), Teva Branded Pharmaceutical Products R&D (Malvern
and Frazer, PA), ABX-CRO Advanced Pharmaceutical Ser-
vices (Dresden, Germany), Helmholtz-Zentrum Dresden-
Rossendorf (Leipzig, Germany), and Prilenia Therapeutics
Development (Herzliya, Israel) reported on “High S1R
but minimal dopamine-2/dopamine-3 receptor (D2/D3R)
occupancy at clinically relevant doses of pridopidine in
healthy volunteers and HD patients investigated by using
(S)-(-)- '8F-fluspidine and '8F-fallypride PET” [338]. Their

aim was to clarify pridopidine’s mechanism of action in the
human brain in vivo, where it was originally thought to act
as a dopamine stabilizer. Their results revealed that a single
oral dose of 90 mg pridopidine that resulted in ~90% SIR
occupancy was accompanied by minimal (~3%) D2/D3R
occupancy in the '8F-fallypride study (Fig. 12). The authors
concluded that the PET findings support use of pridopidine
45 mg doses twice daily to achieve full selective SIR tar-
geting in future HD and amyotrophic lateral sclerosis clin-
ical trials.

I will end with a collaborative study presented from
researchers at Dr. Bohnen’s lab. Sanchez-Catasus et al.
from University Medical Center Groningen (The Nether-
lands), the University of Michigan Health System (Ann
Arbor), KU Leuven (Belgium), and the Veterans Adminis-
tration Ann Arbor Healthcare System (MI) reported on “In-
teraction of striatal dopaminergic and cholinergic activity in
PD: A multimodal imaging study based on !'C-DTBZ and
ISF.FEOBV PET combined with diffusion tensor imaging
[DTI]” [600]. Their goal was to examine the relationship
between striatal dopaminergic and cholinergic nerve ter-
minal integrity (using ''C-DTBZ and '8F-FEOBV PET,
respectively) and microstructural integrity of associated
tracts (using DTI), and to explore resulting associations
with the PD phenotype. The multimodal analyses provided
evidence of a relationship between neurotransmitter nerve
terminal integrity and axonal integrity (Fig. 13). Analysis of
clinical phenotypes (e.g., tremor versus gait impairment)
showed a differential relationship between tracts associated
with dopaminergic and cholinergic nerve terminals, suggest-
ing that PD phenotype may be driven, in part, by changes in
the balance interaction between striatal dopaminergic and
cholinergic systems.

Summary

I want to thank all the colleagues who sent slides for this
lecture, and regret that time constraints did not allow me to
show the broadest range of the extraordinary presentations
from this meeting. I also want to fondly remember Henry N.
Wagner, Jr., MD, who started and for many years delivered
these annual lectures and to thank my SNMMI colleagues
for including me in this new honor.
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Advancing Radiopharmaceutical Therapy

Richard L. Wahl, MD

hind nuclear medicine since its origins in treating

benign and malignant thyroid disorders in the first part
of the last century. In recent years, development and use of
nuclear medicine therapies and theranostics have expanded
dramatically. With this expansion, performing radiopharma-
ceutical therapies is becoming more complex and requires
more facilities, resources, experience, and training than imag-
ing alone. SNMMI holds a critical role as the thought,
scientific, and practice leader in this area, leading the im-
plementation of radiopharmaceutical therapy (RPT) as an
important part of personalized patient care.

The society has developed a strategic plan to move science
and practice forward, with initial activities focused on education
and training, dosimetry, and coding and reimbursement. In creating
the plan, we took many important factors into consideration, with
the primary focus on the patient. How do we ensure that the
workforce—physicians, technologists, scientists, and referring
physicians, as well as patients, their families, and payers—are
appropriately trained and educated in RPT? How do we best
collaborate with our colleagues in other disciplines, from primary
care, oncology, surgery, radiation oncology, and radiology? How
do we educate the public about the experience, education, and
training of our practitioners and the high standards and qualifica-
tions of our sites? Looking to the future, how should the RPT
platform be designed and evolve?

To refine the direction of the plan, SNMMI conducted an
in-depth survey of nuclear medicine practitioners to determine
how facilities are using RPT now and their plans for the future. The
survey explored what therapies are performed, how often, and in
which department; what concerns exist related to therapies; and
which specialties refer patients for therapy. It explored the role of
dosimetry in therapies—whether it is performed and for what
percentage of patients. Is it included in plans for the future, and
if not, why not? It also explored the outlook for the future of
RPT—do facilities plan to offer more therapies? What are imped-
iments to doing so? Who should perform therapies? The results of
the survey are now being used to refine the society’s plan for
moving forward.

Education and training. A task force has been created to
determine the elements of a comprehensive continuing educa-
tion curriculum, evaluate existing content, and identify gaps. A
second task force is conducting a needs assessment for residency
training programs and will define a core RPT curriculum. When
these curricula are completed, the society will begin work to
create new content where needed to fill in identified gaps and
to ensure new treatments have appropriate educational support.
We are also developing additional training fellowships to help
broaden work force capabilities both clinically and for research.

Therapeutic applications have been a driving force be-

Dosimetry. A task force has been
established to consider the precise
role of dosimetry in RPT, now and
in the future. Utilizing survey re-
sponses, the group will outline gaps
in current knowledge related to the
use of dosimetry in drug development
and clinical practice, define dosimet-
ric terms, develop standardized proto-
cols and measurements, and draft
standard reports. They will interface
with industry to ensure that standards
under development can be reliably
met by their products. Finally, the task force will publish liter-
ature on dosimetry showing how it impacts change in patient
management.

Coding and reimbursement. A work group is reviewing
existing codes for RPTs, evaluating the need for additional
codes, and reviewing codes that can be utilized for nuclear
medicine. They are reviewing common therapy pathways in
the radiation oncology, nuclear medicine, medical physics, and
dosimetry areas and identifying codes used in those areas that
relate to RPT. In addition, they are reviewing reimbursement
denials and developing sample medical necessity letters to help
explain why RPT is the most effective option in specific cir-
cumstances. We are also closely monitoring reimbursement for
therapeutic radiopharmaceuticals by a variety of payers.

SNMMI Radiopharmaceutical Therapy Registry (RaPTR).
To help support quality and practice, SNMMI is exploring a
registry that would provide the framework to support a commu-
nity of practices committed to patient-centered imaging and
therapy, patient safety, reduction in radiation dose, improved out-
comes, practice transformation, and innovation through ongoing
data collection and quality improvement.

The society has created and launched a comprehensive
portal, Radiopharmaceutical Therapy Central (www.snmmi.org/
therapy), for SNMMI members that provides a wealth of informa-
tion and content related to education, research, dosimetry, clinical
guidelines, coding and reimbursement, and other aspects of RPTs.
The portal will be continually updated and expanded with new
information and resources.

This is an exciting time for RPT, with growing availability
of a wide range of new treatments. We are at a critical
expansion point, and SNMMI is working to ensure that high-
quality RPT is accessible, evolving, and improving the lives of
patients. SNMMI is taking strong, positive steps to ensure
broad and expert utilization of RPT by providing education
and training, standards, and networking for members while
simultaneously serving as a resource for development and
implementation.

Richard L. Wahl, MD
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FDA Announces Priority
Review of '8F-DCFPyL NDA

The U.S. Food and Drug Adminis-
tration (FDA) announced on December 9
the acceptance of the New Drug Appli-
cation (NDA) for PyL™ ('8F-DCFPyL),
a prostate-specific membrane antigen—
targeted PET agent for prostate cancer.
Priority Review status was granted,
with a Prescription Drug User Fee Act
assigned action date of May 28, 2021.
The FDA indicated in the NDA filing
acceptance notification that it is not cur-
rently planning to hold an advisory com-
mittee meeting to discuss the application.
The NDA was filed by Lantheus Hold-
ings, Inc. (North Billerica, MA), the
parent company of Lantheus Medical
Imaging, Inc., and Progenics Pharma-
ceuticals, Inc.

The PyL NDA is supported by data
from 2 industry-sponsored studies designed
to establish safety and diagnostic per-
formance across the prostate cancer
disease continuum. The Phase 2/3
OSPREY trial assessed the diagnostic
performance of PyL to detect prostate
cancer in pelvic lymph nodes in men
with high-risk, locally advanced prostate
cancer (Cohort A) and distant metasta-
ses in men with metastatic or recurrent
prostate cancer (Cohort B). In Cohort A,
18F-DCFPyL. showed a specificity of
96%—-99%, sensitivity of 31%—42%, and
positive predictive value of 78%-91% in
detecting disease in pelvic lymph nodes,
although the trial did not meet one of its
primary endpoints. In Cohort B, 3F-
DCFPyL showed a sensitivity of 93%-—
99% and a positive predictive value of
81%—88% in detecting metastatic lesions.
Opverall, high diagnostic performance was
documented in detecting nodal and dis-
tant metastatic prostate cancer.

The Phase 3 CONDOR trial eval-
uated the diagnostic performance and
clinical impact of '®F-DCFPyL in men
with biochemical recurrence and in-
conclusive/uninformative baseline im-
aging with conventional modalities.
The CONDOR trial achieved its pri-
mary endpoint, with a correct localization

rate of 84.8%—-87.0% among the 3 in-
dependent readers. More than 63% of
subjects in the CONDOR trial had a
change in intended disease management
plans as a result of 'F-DCFPyL PET, a
key secondary endpoint of the trial.
These changes included salvage local
therapy to systemic therapy, observa-
tion to initiating therapy, noncura-
tive systemic therapy to salvage local
therapy, and planned treatment to
observation.

The PyL agent has been adminis-
tered in ~3,500 subjects globally, includ-
ing in the 2 Lantheus-sponsored studies,
multiple investigator-sponsored studies,
and clinical use reported in the litera-
ture, with a positive safety profile.

U.S. Food and Drug Administration

Lantheus Holdings

SNMMI and Coalition Support
Senate Bill Waiving Budget
Neutrality

On December 14, SNMMI and a
coalition of 77 medical societies sent a
letter to Congress in support of S. 5007,
a bill to halt pending Medicare payment
cuts resulting from planned evaluation
and management (E/M) code changes
that were slated for implementation
on January 1, 2021. Although SNMMI
noted agreement with the intent of the
new E/M coding structure recom-
mended by the American Medical As-
sociation, this would result in significant
payment reductions to nuclear medicine
(~8%) and radiology (~11%) services
unless the government removes budget
neutrality requirements. The planned de-
crease in the 2021 conversion factor
would be below the 1994 conversion
factor of $32.9050 (worth ~$58.02
today). The Medicare Physician Fee
Schedule (MPFS) final rule would
also negatively affect SNMMI mem-
bers who, to a large extent, provide few
E/M services.

The proposed legislation recognizes
the importance of allowing significant,
scheduled increases in reimbursement
for primary care physicians and others
who chiefly provide E/M services while

also avoiding the devastating correspond-
ing cuts for physician and nonphysician
providers that would occur because
of Medicare’s budget neutrality require-
ments. In a statement on the legislation,
SNMMI said, “Given the ongoing COVID-
19 pandemic, it is more important than
ever to halt the implementation of any
payment reductions that could inadver-
tently limit patient access to care as well
as further exacerbate the financial insta-
bility of health care provider practices.”

S. 5007, introduced on December
10 by Senator John Boozman (R-AR),
is virtually identical to H.R. 8702, the
Holding Providers Harmless From Medi-
care Cuts During COVID-19 Act of
2020, which has 97 cosponsors. Both
bills would protect Medicare payment
rates for services provided by SNMMI
members and other health care providers,
establishing 2020 Medicare reimburse-
ments as the floor for payments in both
2021 and 2022.

Individuals can contact their mem-
bers of Congress through a template
letter provided by SNMMI at https://
snmmi.quorum.us/campaign/29180/. The
CY 2021 proposed MPFS is available
with other associated data at http://
www.snmmi.org/IssuesAdvocacy/content.
aspx tlemNumber= 6502&navitemNumber=
24949. Updates to the status of the bill
are likely and can be accessed through
the SNMMI website at www.snmmi.org.

SNMM1I

NIH to Support Diversity and
Inclusion Among Biomedical
Faculty

The National Institutes of Health
(NIH) on December 8 expanded on details
of programs to support institutions in
recruiting diverse groups or cohorts of
early-stage research faculty and to
prepare them to thrive as NIH-funded
researchers. In its announcement, NIH
noted that although progress has been
made to increase participation of histori-
cally underrepresented groups in biomed-
ical research training stages, members
of these groups remain less likely to be
hired into positions as independently
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funded faculty researchers. These include
underrepresented racial and ethnic groups,
individuals with disabilities, individu-
als from disadvantaged backgrounds,
and women. Two new funding an-
nouncements were released as part of
the NIH Common Fund’s Faculty In-
stitutional Recruitment for Sustainable
Transformation (FIRST) program to
enhance inclusive excellence at NIH-
funded institutions.

The FIRST program will provide
funds for faculty recruitment and to
establish inclusive environments at
participating institutions to help those
faculty succeed. The NIH Scientific
Workforce Diversity office leads the
NIH effort to diversify the national
biomedical science workforce and
expand recruitment and retention. Its
efforts and vision guided the develop-
ment and implementation of the FIRST
Common Fund program. The pro-
gram’s estimated budget is $241 mil-
lion over 9 years. Funding through the
FIRST cohort awards will enable bio-
medical research institutions to hire a
diverse cohort of early-stage research
faculty committed to inclusive excel-
lence and diversity. The program will
also support development and strength-
ening of institution-wide approaches
facilitating the success of cohort mem-
bers and future faculty from a diversity
of backgrounds. For cohort members,
this is likely to include mentoring,
sponsorship, and networking opportu-
nities. For institutions, this may in-
clude training faculty in approaches
known to foster inclusive excellence
and changing the rubric for interview-
ing processes.

The FIRST program will also fund
a coordination and evaluation center,
which will develop and guide collection
of common data metrics to rigorously
assess the effects of new faculty cohorts
on institutional culture. Lessons learned
by the hiring institutions, captured and
analyzed by the center, will be shared
with the broader biomedical research
community.

The program is expected to fund
12 awards over the next 3 years. Applica-
tions are due March 1, 2021, with awards

to be announced in 2021. Additional
information, including important eligibility
criteria for applicant institutions and
organizations, are available at http://
www.snmmi.org/IssuesAdvocacy/content.
aspx?IltemNumber=6502&navitem
Number=24949.

National Institutes of Health

IAEA and African Experts
Establish First Regional
Imaging QC Protocols

The International Atomic Energy
Agency (IAEA) and African experts
announced in December the establish-
ment of the continent’s first harmo-
nized quality control (QC) guidance
for nuclear medicine and diagnostic
radiology. The project team collab-
oratively developed protocols with
practical guidance on how to perform
routine QC measurements to monitor
the performance of X-ray and nuclear
medicine systems. The development
of more harmonized QC in Africa
was first proposed in March 2020,
and a task force was established to
draft QC protocols, beginning with a
June 1 virtual meeting. The QC guidance
was peer reviewed by medical physics
experts from Africa and Europe, under
the coordination of IAEA Technical Offi-
cers. It will enable hospitals in Africa to
closely align their quality assurance pro-
grams by standardizing both data collec-
tion and analysis and will facilitate
comparison and verification of results,
including in support of collaborative clin-
ical trials. The QC guidance can be adop-
ted by individual countries that have not
yet established their own national QC
programs. The protocols also include nu-
clear medicine evaluation testing and im-
age-processing parameters, particularly as
they relate to in-house IAEA software
(NMQC), a plug-in used to evaluate the
performance and quality of nuclear med-
icine QC images.

“This important document pro-
vides key support to African countries
whose capacities for quality assurance
were limited in the fields of radiology
and nuclear medicine,” said Imen Ben-
touhami, IAEA Program Management
Officer in charge of the initiative.

“This will not only result in enhancing
the quality and safety of imaging services
in Africa, but will furthermore facilitate
a comparison of results, as well as
knowledge- and experience-sharing across
the region.”

“This document will strengthen
the work of the medical physicists, es-
pecially in countries where no minimum
standards are required by regulatory au-
thorities. A unified harmonized approach
will make the learning curve for new
colleagues less steep,” said Chris Trauer-
nicht, PhD, a medical physicist at the
Tygerberg Hospital (Cape Town, South
Africa), who served as a member of the
task force.

International Atomic Energy
Agency

Radiobiology of Molecular
Radiotherapy Virtual
Workshop
The Radiobiology of Molecular
Radionuclide Therapy European Work-
ing Group will hold the 1st International
Workshop on Radiobiology of Molecular
Radiotherapy on March 17 and 18. The
meeting will be virtual and free to regis-
trants. This is the first of a series of
workshops to be held in Europe every
2 years, intended to identify and answer
specific questions relevant to clinical
molecular radionuclide therapy from a
radiobiologic perspective. The meeting
is open to all stakeholders, including
radiobiologists, medical physicists, ra-
diochemists, radiopharmacists, nuclear
medicine clinicians, radiation oncologists,
medical oncologists, technologists, refer-
ring clinicians, radiation protection
advisors, radioactive waste advisors,
professional society representatives, in-
dustry partners, and funding bodies where
radiobiology is highlighted as a priority
research area. The workshop was origi-
nally scheduled to be held in May 2020
at the Institut de Recherche en Cancéro-
logie de Montpellier (France). The pro-
gram and information on registration are
available at: https://www.mrtradiobio-
logy.com/workshop/.
Radiobiology of Molecular
Radionuclide Therapy European
Working Group
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