Maria C. DaCosta, BS, RT(N)(CT), ARRT, CNMT; Anthony Hafez , DO; Munir Ghesani, MD; Nikki Wenzel-Lamb, MBA,
CAE; Kait Solomon, MPS; Sukhjeet Ahuja, MD, MPH; and Bonnie Clarke, BS, for the SNMMI COVID-19 Task Force

T

he spread of the novel coronavirus COVID-19 is
global, with millions infected and hundreds of thousands
succumbing to the disease’s complications. Outbreaks
continue to occur, with significant differences in severity,
mortality, and rates of infection and recovery. COVID-19
has had substantial impact on health care systems as elective
procedures and diagnostic studies are delayed to minimize
risk of exposure and reallocate resources to patients with the
disease. This has created a rapidly evolving management
issue for nuclear medicine and molecular imaging (NMMI).
As part of a concentrated effort to evaluate the early
impact of COVID-19 on NMMI, the SNMMI COVID-19 Task
Force developed a plan to identify the logistic and resource
problems caused by COVID-19 and the ways in which this
global pandemic has affected our clinical practice, research,
and members’ workforce environments. In addition, the task
force elicited feedback on how the society is meeting its
obligation to serve members’ needs during the pandemic.
Survey Results: Impact of COVID-19 on
Clinical Practice
This electronic survey was launched on May 27 in
conjunction with a medical research survey and was open
for a 16-day window. Targets included all active SNMMI
members, excluding those in the in-training and resident
membership categories. Recipients were instructed to complete
the survey that best reflected the work of their department,
clinic, or lab. For the Clinical Practice survey, we received 263
responses, representing 17 countries (90.39% from the
United States) and 45 different states or U.S. territories.
Respondents included technologists (73.25%), physicians
(21.05%), physician/scientists (1.75%), and others (2.63%).
Reported workplaces included medical centers (31.17%),
non-university-affiliated hospitals (20.35%), academic institutions (14.72%), free-standing imaging facilities (12.55%),
and university-affiliated medical centers (10.39%). Key findings
from the Clinical Practice survey are summarized here.
• 92.78% of respondents saw a decrease in diagnostic
nuclear medicine imaging study volumes as a result of
COVID-19. For conventional nuclear medicine procedures (other than PET), 79.92% experienced decreases
of .50% in study volumes (37.24% saw a 50% reduction; 42.68% a 75% reduction). For PET, a 25%
decrease in study volume was experienced by 22.31%
of respondents, and 17.77% saw a 50% decrease. However, these participants expected their nuclear medicine
imaging procedure volume to return to pre-COVID levels
within the next 6 months (42.58% in the next 3 months;
23.44% within 3–6 months).

• 39.53% of respondents saw a decrease in radionuclide
therapy volumes as a result of COVID-19, with 14.51%
halting all procedures. Almost 50% (47.15%) did not
know the answer or reported that the question was not
applicable to their work; however, 17.62% had a 75%
reduction in therapy volume. Of those with a decrease,
22.89% expected their therapy volume to return to preCOVID levels within the next 3 months. (Note: 44.49%
of respondents reported ,10 radionuclide therapies
performed per month at their institution prior to the
pandemic.)
• The majority of those surveyed (65.32%) experienced
no adverse issues with radiopharmaceutical supply,
and 83.95% reported having the necessary supply of
personal protective equipment (PPE). Those who reported PPE issues noted challenges in supply shortage
and limits in amounts that could be ordered or allocated (e.g., 1 mask per day as supplies were redirected
to COVID-19 units and frontline workers).
• New or additional protocols specific to COVID-19 for
cleaning equipment and/or cameras were reported by
79.44%. More than 50% of respondents have implemented additional PPE requirements for staff (84.62%),
new cleaning protocols for equipment (81.38%), and
checking patient temperature prior to a study or therapy
(62.25%). In addition, 36.44% stated they were restricting
time with patients, and 17% had mandatory COVID19 testing of patients.
• Almost half (49.17%) have not converted or are not
planning to convert to telemedicine options. Overall,
71.08% of respondents saw some level of in-person
visits, ranging from 1%–25% of all in-person visits
canceled. In an open-ended question, we asked about
the top 3 clinical indications for those seen virtually.
Trending among the answers submitted were: followup, chest pain, shortness of breath, and thyroid cancer.
• Almost half (49.79%) were planning to furlough, lay
off, reduce hours for, or transition staff to part time
employment.
• More than half (53.53%) have a plan in place to restart
operations where these have come to a stop or been
significantly reduced. Of these, 90.30% plan to limit
the number of patients in the waiting room, 81.34%
will require social distancing, 77.61% will implement
new staff safety protocols, and 60.45% will require a
higher level of PPE upon reopening. More than half of
respondents say they see the major barriers to restarting
practice or operations as a lack of patient confidence
(54.47%) and the ongoing nature of the pandemic
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(52.34%). In addition, 36.60% believe that implementing social distancing guidelines will be an issue.
• When asked about the creation of new patient information/education resources specific to COVID-19, respondents indicated that their institutions have created
guidelines (63.40%) and informational flyers (44.26%).
An additional 29.36% had created videos for patients,
with 16.17% stating they have not created any new
patient resources. This information is mainly being
disseminated through institutional websites (61.28%)
or phone calls (48.51%), with 39.57% using social media and 30.21% using email to share these resources
with patients.
• For SNMMI members in the United States, 63.76%
were aware of the Coronavirus Aid, Relief, and Economic
Security (CARES) Act (1 and 2). More than half stated
they did not take advantage of any available benefits
(54.15%), but 22.27% have done so; 23.58% of domestic members reported they were unaware of the
CARES Act 1 or 2.
Survey Results: Impact of COVID-19 on
NMMI Research
In addition to its effect on the medical community in the
clinical setting, the COVID-19 pandemic is causing significant
disruption to NMMI research efforts, with many projects
being discontinued or severely delayed. A sustained downturn
in molecular imaging research will slow scientific discovery
and resulting enhancements for medical care for patients,
including those with cancer, heart disease, and neurologic
disorders, and ultimately prevent or delay the availability
of new diagnostics and therapeutics. The SNMMI Research
and Discovery Domain conducted a survey of institutions to
determine the scope of this disruption. The survey was launched
on May 5, in conjunction with the SNMMI COVID-19 Task
Force Survey on Clinical Practice, which closed on June 12.
Targets included all SNMMI members and sites listed in the
Clinical Trials Network database. A total of 55 responses
were received representing 10 countries (including the U.S.,
with 24 states). Respondents reported their departments/
divisions as radiology (21), nuclear medicine (19), imaging,
molecular imaging (5), science centers (4), and clinical
(cardiology, diagnostic PET; 3). Respondents’ reported
lab types were radiochemistry (17), clinical (15), imaging (13), small animal imaging (11), PET/CT (9), research (7), MRI (4), lab (not specified; 4), hospital (4),
nuclear medicine (4), and cyclotron (3). Key findings
from the NMMI Research survey are summarized here.
• 79% of sites stopped or limited molecular imaging/
nuclear medicine research because of COVID-19; 9%
did not stop or limit research, and 12% answered ‘‘Other,’’
with comments referencing very limited capacity for 7
weeks, all nonessential studies including clinical research
stopped, delayed phase 3 study initiation, and all activities
stopped that could not be done remotely. Changes imple-
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mented included 61% stopping diagnostic imaging, 29%
stopping radiotherapy, 69% stopping preclinical research,
and 67% stopping basic research.
47% of sites stopped all diagnostic clinical research,
23% stopped new patient enrollment, 6% reported no
changes to diagnostic imaging research, and 25% of sites
answered ‘‘Other,’’ with comments referencing imaging
during shutdown only when critical to patient treatment,
stopping all human research that did not directly benefit
patients, and continuing only research with a substantial
standard-of-care component.
33% of sites stopped all radiotherapy clinical research,16%
stopped new patient enrollment, 19% reported no
changes to radiotherapy research, and 32% answered
‘‘Other,’’ with 1 site decreasing radiotherapy patients
by 50%. Thirteen sites reported that they do not perform radiotherapy research.
48% of sites stopped all basic research, 28% reported
decreased hours or staffing, and 24% answered ‘‘Other,’’
with comments including stopping non-COVID research except for projects in which discontinuation
would result in significant loss of data, stopping all
non-COVID research, and stopping lab work while
data analyses and reporting continued. Nine sites reported
that they do not perform basic research.
87.5% of respondents observed no shortages in supplies such as radionuclides or radiopharmaceuticals;
12.5% reported shortages of generators, supply kits,
89Zr, or 177Lu-edotreotide; and 2 respondents reported
that research PET tracer production was stopped at their
sites.
When asked if sites anticipated terminating research
positions because of funding concerns, 43% of respondents were not sure, 41% anticipated no terminations,
and 9% expected terminations. Of the 7% who answered
‘‘Other,’’ 2 reported no research positions in the department, 1 reported furloughs, and 1 reported that the Payroll Protection Program had helped.
64% of sites reported that they will delay a planned
capital purchase (scanner, new lab instrumentation,
etc.), 13% will cancel a planned purchase, 7.7% reported no planned changes, and 5% reported no current plans for purchase. One comment noted overall
budget cuts.
47% of sites do not anticipate having to permanently
stop projects because of funding concerns, 42%
are not sure, and 11% anticipate permanent project
stoppage.
Of the 24 sites that will resume diagnostic clinical
research, 7 restarted in May, 3 were planned for June,
6 for July, 4 in 3 months, 2 in 6 months, and 2 have not
decided. Of the 12 sites restarting radiotherapy research,
3 started in May, 2 were planned for June, 2 for July, 3
in 3 months, 1 in 6–12 months, and 1 was unknown. Of
26 sites restarting preclinical research, 4 started in May,
10 were planned for June, 3 for July, 5 for 3 months,
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Additional relevant comments in this research survey
included: an appeal for additional funding in scholarships
to help in the current pandemic; the observation that many
research patients are at high risk for COVID-19 and thus
are not coming to the hospital; and challenges in sufficient
PPE to resume operations, in supplies of cell lines and animal
models, and in availability of isotopes as a result of a surge in
demand.
SNMMI Member Survey on COVID-19
Resources
In addition to evaluating the impact of COVID-19 on
clinical practice and medical research, the SNMMI COVID19 Task Force also sought feedback on how the society is
meeting its obligation to serve members’ needs during the
COVID-19 pandemic. This survey was designed to evaluate
how the pandemic has affected the professional lives of individual members, the use of COVID-19 resources, and ways
in which SNMMI can better support its overall membership.
The electronic survey was launched on June 4 and was open
for a standard 2-week window. Targets included all active
SNMMI members with a valid email on file (;12,000). We
received 411 responses (roughly a 3.4% response rate), representing 32 different countries and including 43 states or U.S.
territories. Respondents identified themselves as technologists
(58.01%), physicians (21.78%), scientists (6.30%), physician/
scientists (4.20%), and industry representatives (3.15%). Workplaces included medical centers (23.88%), academic institutions
(22.83%), non-university-affiliated hospitals (12.86%), freestanding imaging facilities (8.92%), and university-affiliated
medical centers (8.92%). Key findings from the SNMMI Member Survey on COVID-19 Resources are summarized here.

• When asked to rank how well the society is meeting its
obligation to serve members’ needs during the pandemic
(scale: 1 5 poor to 10 5 excellent), the average score
was 8. This included more than 50% selecting a ranking of 9 (20.7%) or 10 (30.9%). Of those surveyed,
only 41 selected a ranking of #5. These results suggest above average satisfaction with SNMMI service
during the COVID-19 pandemic.
• Of surveyed members, 88.08% are still employed in
their current capacity, but 27.07% have been furloughed, laid off, had their hours reduced, or transitioned to part-time work as a result of the pandemic.
• Of those surveyed, 38.90% had planned to attend the
in-person SNMMI 2020 Annual Meeting and 67.75%
planned at the time of the survey to attend the SNMMI
2020 Annual Meeting Virtual Edition. Most surveyed
members (79.70%) believed the Virtual Edition would
meet their educational requirements, with ,10%
(8.52%) anticipating that it would not. Respondents
reported plans to attend major virtual meetings or
webinars from the American Association for Cancer
Research, American Healthcare Radiology Administrators, American Society of Nuclear Cardiology, the
European Association of Nuclear Medicine, the European Congress of Radiology, the Radiological Society
of North America, and the World Molecular Imaging
Congress, among others.
• More than half (51.77%) were unsure when they
would be permitted to attend an in-person conference
or had no specific timeframe for doing so. Less than
10% (9.09%) believed it would be within the next 3–6
months and only 15.40% within the next 6–9 months.
23.74% believed they will be permitted to travel to inperson events within 9–12 months. The 2 main factors
prohibiting future travel included institutional travel restrictions (32.07%) and federal/state/local travel restrictions
(32.07%). 42.93% are also unclear whether their departments or institutions will have funding for education or
meetings next year, with 30.81% predicting they will not.
• 40.76% of respondents had visited the online SNMMI
COVID-19 Resource Center; 48.61% had not. 10.63%
indicated that they were unaware of this resource.
• 69.54% of respondents have implemented new clinical
guidelines or best practices as a result of COVID-19,
with the 2 main resources being government agencies
(59.93%) and SNMMI (48.43%). Few respondents
(6.12%) had additional questions related to specific
nuclear medicine procedures and COVID-19 that had
not been covered by new protocols or guidelines.
Open-ended responses mainly included issues with
ventilation and treadmills.
• No trending responses were noted to open-ended questions about what else the society can do to support
members during this time.
(Continued on page 21N)
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1 in 6–12 months, and 3 were unknown. 85% stated that
the hospital or university will make the decision, for 5.7%
the facility manager will decide, for 3.8% the department,
and for 1.9% the lab director. One site reported that the
government will make the decision to resume research,
and in another the decision will be joint.
• 59% of researchers reported that the slow down/stoppage
will affect their ability to submit abstracts to SNMMI or
other professional meetings in 2021, 31% predicted no
effect, and 6% were unsure.
• When asked what SNMMI can do to support research,
65% answered appeal to the National Institutes of
Health (NIH) for additional funding, 63% recommended
lobbying Congress for additional funding, and 39.5%
replied ‘‘Other,’’ with 4 citing the need for guidelines
for resuming studies, 4 international sites indicating
their belief that little could be done, 2 sites suggesting
lobbying NIH for fund carryover allowances, 2 recommending lobbying pharma/biotech companies, 1
asking for elimination of meeting abstract submission
fees, and 1 asking for support for N95 masks.
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IN MEMORIAM

Sanjiv “Sam” Gambhir, MD, PhD 1962–2020

T

he nuclear medicine and greater
radiology family at Stanford
University (CA) were shocked
and saddened to learn that Sanjiv
‘‘Sam’’ Gambhir, MD, PhD, our dear
friend and colleague, passed away on
July 18. He is survived by his wife
Aruna, his sister, and his parents.
Sam moved from India to the
United States with his family at a
young age. He was an exceptionally
brilliant student and matriculated at
Arizona State University (Tempe) at
the age of 15, where he was inducted
into Phi Beta Kappa and graduated
summa cum laude with a bachelor of
science degree at 18. He was accepted
into the MD/PhD Medical Scientist
Training Program at the University of
California Los Angeles (UCLA), graduating with a PhD in
biomathematics in 1990 and, in 1993, with an MD and the
gold medal as outstanding medical student. His combined
education and training in physics, biomathematics, and
medicine made his choice of nuclear medicine as a vocation
most appropriate. He entered the academic ranks at UCLA
as an assistant professor in Molecular & Medical Pharmacology in 1994 and embarked on his career as an investigator, clinician, and educator. He was promoted to professor in
2003 and, in the same year, was appointed chief of the Division of Nuclear Medicine and director of the Molecular
Imaging Program at Stanford. He subsequently became the
Virginia and D.K. Ludwig Professor for Clinical Investigation in Cancer Research.
At Stanford he mentored more than 150 graduate students
and was a role model to all. His work ethic was Herculean,
organized, and focused, with extraordinary attention to detail. His communication with trainees was supportive and
nurturing as he defined research pathways that would help
guide their future careers. He inspired generations of young
physicians and laboratory scientists to be better clinical and
basic researchers.
Dr. Gambhir’s scientific achievements were remarkable
and have led to advances in knowledge and practice. While
at UCLA he published a series of clinical articles that demonstrated the cost effectiveness of 18F-FDG PET in a variety of cancers. He consolidated these data and used them to
educate and convince decision makers at the Centers for
Medicare and Medicaid Services of the important independent diagnostic role of 18F-FDG PET, leading to reimbursement for PET. His research focused on imaging to monitor
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fundamental cellular/molecular events
in living subjects, with an emphasis on
cancer. In recent years he focused on
early cancer detection by combining in vivo and in vitro diagnostics.
Most recently he defined the concept of precision health, about
which he was passionate. One of
his well-known sayings was ‘‘We
shouldn’t be celebrating how full
our hospitals are. We should celebrate
when our hospitals are empty!’’ He
became director of the Canary Center
at Stanford for Early Detection and
the Precision Health and Integrated
Diagnostic Center at Stanford.
In the course of basic science
and clinical research Dr. Gambhir
published almost 700 peer-reviewed
articles in diverse and prestigious journals. Along with
Peter Ell, MD, PhD, he edited the 2-volume Nuclear Medicine in Clinical Diagnosis and Treatment text. He was an
author of Molecular Imaging Principles and Practice and
was the sole author of Molecular Imaging: A Primer.
Dr. Gambhir was recognized with many honors and
awards locally, regionally, nationally, and internationally.
From SNMMI alone, he received the Taplin Award (2002),
Paul C. Aebersold Award (2006), Georg Charles de Hevesy
Nuclear Pioneer Award (2011), and Benedict Cassen Prize
(2018). Among other honors he received the Hounsfield
Medal from the Imperial College London (2006), the Tesla
Medal from the Royal College of Radiologists (2008), the
Society of Asian American Scientists in Cancer Research
Award (2013), the Lifetime Achievement Award of the American Association of Indian Scientists in Cancer Research
(2014), the Marie Sklodowska-Curie Award from the Institute
of Electrical and Electronics Engineers (2019), and the European Society of Molecular Imaging 2020 Annual Award. He
was elected to the National Academy of Medicine in 2008, the
American Association for the Advancement of Science in
2014, and the National Academy of Inventors in 2016.
Dr. Gambhir was an outstanding physician in the nuclear medicine and molecular imaging clinic. His clinical
acumen matched his basic science brilliance and was
greatly appreciated by referring physicians. He was an
inspiring educator. This is epitomized by his receipt of the
Basic Science Teaching Award from Stanford radiology
residents in 2018, a rare recognition for the head of a large
clinical department. He lectured to large audiences throughout the world, and his ability to take very complex subjects
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chose this field and the motivation to be at Stanford. He will
be remembered dearly by all who met him, through the
immense body of his published work, the worldwide network
of research and clinical scientists he trained and nurtured,
and the just established Sanjiv ‘‘Sam’’ Gambhir Professorship of Translational Medicine at Stanford University.
Andrei Iagaru, MD
Professor
I. Ross McDougall, MD, PhD
Professor Emeritus
Stanford University

(Continued from page 19N)
Discussion
The goal in surveying the NMMI community was to
identify variables impacting clinical practice, medical research,
and members’ workforce environments and to disseminate this
knowledge and experience. The pandemic will have evolved at
the time these results are published, but the survey findings
emphasize the profound manner in which COVID-19 has affected the NMMI community. Respondents highlighted the
workflow and operational changes that will remain necessary
to protect the safety of staff and patients and to ensure quality
care. Whether locations experience minor rates of disease or
severe outbreaks, all will look to understand the variables

that can be more efficiently managed to improve readiness
for potential future outbreaks. A dynamic practice management plan specific to a region’s current status and experience
must address the morbidity and mortality associated with
COVID-19, the disruption of lives, the financial instability
of the health care system, as well as the effects of disease
progression associated with delayed medical care. Such a
management plan strengthens a practice’s ability to operate with an expedient strategy to handle the unpredictable
severity, mortality, and rates of infection and recovery with
COVID-19 or other pandemics and to be better prepared to
preserve and restore the financial aspect of the practice.
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and make them interesting and understandable was widely
acknowledged, including in a memorable TEDx lecture at
Stanford.
Most scientists and physicians knew Dr. Gambhir through
his scientific publications. We were fortunate to know him
through direct interactions. He was always a gentleman,
modest, thoughtful, sensitive, gracious, and generous. Sam
Gambhir will be greatly missed, and we mourn with Aruna.
We lost a beloved colleague, a mentor and friend, a wonderful human being, and an incredible scientist. Humanity
lost a giant who had so much more to contribute toward a
better world. For so many of us, Sam was the reason we
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ABNM Diplomate Profile
George M. Segall, MD, Executive Director, American Board of Nuclear Medicine

F

rom 1972 to 2019 the American Board of Nuclear
Medicine (ABNM) certified 5,862 diplomates, of whom
3,667 are not retired or deceased. Practicing diplomates
certified since 1992 (53%) have time-limited certificates and
must recertify every 10 years. Ninety percent of diplomates
with time-limited certificates are currently participating in
Maintenance of Certification (MOC). The ABNM requires that
diplomates participating in MOC update their professional
profiles every year. These data are confidential and are not
shared with other individuals or organizations. The ABNM
uses these data in various ways, the most important of which
is in development of examination content reflecting the practice profiles of diplomates. Collection of data began in 2007.
The percentage of time reported by diplomates spent
practicing nuclear medicine varies from 0 to 100%, with a
mean of 58% from 2006 to 2020. In 2020, the mean percentage
of time practicing nuclear medicine was 57%, with 30% of
diplomates practicing nuclear medicine 91%–100% of the time
and 17% practicing 0–10% (Fig. 1). The distribution of diplomates in academic and private practice is shown in Figure 2.
Nuclear medicine is primarily a hospital-based specialty.
The numbers of diplomates practicing in an exclusively outpatient
setting or practicing teleradiology are unknown. The types of
studies typically being performed by diplomates are shown in
Figure 3. The largest category is general nuclear medicine, which
covers a wide range of studies and accounts for 37% of practice.
These types of studies have decreased slightly from 38% in 2007
to 32% in 2020. No data are available on the percentage of
studies based on physiology versus molecular imaging, although
molecular imaging studies are likely increasing as a result of new
radiopharmaceuticals. PET and PET/CT account for more than
one-third of studies performed by diplomates, with the percentage
of practice increasing from 25% in 2007 to 42% in 2020. The
majority of these studies are for oncology, although the exact
percentage is unknown. Cardiovascular nuclear medicine accounts for 21% of practice and has shown a slight decrease over

FIGURE 1. Percentage of time spent practicing nuclear medicine.
x axis = number of diplomates; y axis = % hours working in nuclear
medicine.
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FIGURE 2.
practice.

Distribution of diplomates in academic and private

time, from 25% of practice in 2007 to 17% in 2020. The reasons
for the decrease are likely the result of competing modalities
(such as CT angiography), as well as increasing utilization of
appropriateness criteria that decrease the number of unnecessary studies across all modalities. The percentage of practice
devoted to radionuclide therapy has remained relatively constant at 6%–7% each year since 2007, with 8% in 2020. It is
anticipated that the number of therapies will increase in the
future along with the growth of targeted radionuclide therapy,
although some of the increase will likely be offset by fewer
patients being treated with radioiodine for thyroid cancer.
The practice of nuclear medicine is evolving. PET/CT has
had the biggest impact. It is anticipated that molecular imaging
with SPECT/CT and PET/CT will continue to expand and that
targeted radionuclide therapy will be an increasingly important
part of practice. The ABNM plans to modify the data it collects
to ensure that the information is current and accurate. Diplomates are encouraged to update their practice profiles annually.

FIGURE 3.

Types of studies performed by diplomates.
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T

he U.S. Department of Energy (DOE) National Nuclear Security Administration (NNSA) announced in
July the award of a 3-year, $750,000 grant to SNMMI
to support capacity building for nuclear medicine professionals and initiatives in sub-Saharan Africa. The grant will
help address a growing need in the region for nuclear medicine training and program development. ‘‘We thank the
NNSA for providing this unique opportunity,’’ said SNMMI
President Alan Packard, PhD. ‘‘We are very excited to be
able to work with countries in this region to expand patient
access to nuclear medicine procedures that will improve the
health and well-being of their citizens.’’ The Radiological
Society of North America received a similar award, with a
goal of establishing a global learning center.
The grants serve as part of the overall U.S. contribution
stemming from Article IV of the Treaty on the Nonproliferation of Nuclear Weapons (NPT), in which the
United States and other nations are committed to facilitating access to the peaceful uses of nuclear energy, including
for medical purposes. ‘‘These new partnerships will help
expand access to this vital knowledge to a part of the world

that needs these services,’’ said NNSA Deputy Administrator for Defense Nuclear Nonproliferation Brent Park, PhD.
An SNMMI DOE Grant Task Force, chaired by
Suzanne Lapi, PhD, will manage activities related to the
grant. Task force member Giuseppe Esposito, MD, attended
a workshop hosted by Nigeria’s Ministry of Foreign Affairs
in December 2019 to establish contacts with medical professionals and officials from sub-Saharan African countries
and learn about their capabilities and needs. The workshop
provided a venue for attendees to discuss methods for reliable and sustainable expansion of access to the benefits of
peaceful uses assistance and cooperation under the NPT.
More than 50 representatives from 25 African countries, including diplomats and nontraditional stakeholders
from industry, academia, and technical fields, attended the
workshop.
The SNMMI DOE Grant Task Force is now further
researching the needs of potential target nations, with a goal
of narrowing the focus to 2 or 3 countries in varying stages
of nuclear medicine program development.
SNMMI

SNMMI Promotes a #ReturnToCare

O

n July 29, SNMMI’s Outreach Domain, in concert with
the society’s COVID-19 Task Force, announced the
launch of a campaign to promote public health by encouraging patients to seek necessary screenings, vaccinations,
scans, and treatments that have been put off as a result of concerns
about COVID-19. Because these procedures help control and prevent disease, postponement may lead to long-term consequences.
Progression of cancer could be one of those consequences. In a June 19 editorial in Science, National Cancer
Institute Director Norman E. ‘‘Ned’’ Sharpless, MD, wrote that
delays in screenings, diagnoses, and treatment because of the
pandemic could have a significant and lasting impact:
‘‘Cancers being missed now will still come to light eventually, but at a later stage (‘upstaging’) and with worse prognoses,’’ he said, noting that a conservative model of the effect
of such delays for breast and colorectal cancers alone ‘‘suggests almost 10,000 excess deaths’’ over the next decade.
To address this issue, SNMMI has reached out to multiple
organizations to propose a unified communications campaign.

At the date of the launch, the coalition included 6 patient
advocacy groups, 7 medical and imaging societies, and
an industry trade group. The #ReturnToCare campaign
will spread the message that patients should work with
their health care providers to seek the care they need in a
safe and timely fashion. SNMMI encouraged its members
to share this message within their communities and on
social media platforms using the #ReturnToCare hashtag.
For more information and updates, see www.returntocarecampaign.org.
SNMMI
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SNMMI Receives Department of Energy Grant to Assist
in Sub-Saharan Africa
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SNMMI LEADERSHIP UPDATE

Diversity, Equity, and Inclusion
Alan B. Packard, PhD, 2020–2021 SNMMI President

O

ne of the things that drew me, as a chemist, to SNMMI
is that it brings all nuclear medicine professionals—
physicians, radiopharmaceutical chemists, radiopharmacists, physicists, technologists, and others—into one group
with the shared goal of improving the field of nuclear medicine,
from the fundamentals of radionuclide production and camera
design to patient care. In addition to representing a wide range
of specialties, our members also come from more than 150
countries around the world. By working together, this diverse
group has dramatically improved the field of nuclear medicine,
from the development of the 99Mo/99mTc generator in the late
1950s to more recent developments such as theranostics and
innovative camera designs.
Despite the professional diversity of nuclear medicine and
SNMMI, there is much work to be done in other areas. For
example, although women are well represented in SNMMI as
a whole, they are underrepresented among our physicians and
scientists and, for that matter, among medical imaging as a
whole, where they make up only 25% of the workforce (1).
Although SNMMI has many international members, minority
groups other than Asians are underrepresented, as is true for
medical imaging generally, where ,7% of practicing physicians are underrepresented minorities (2).
Decades ago, the society stated its commitment to acting
without discrimination based on race, ethnicity, gender, sexual
orientation, age, religion, or any other demographic characteristic, and our core values emphasize ‘‘respect for all people
and ideas.’’ Along with other Council of Medicine Specialty
Societies, SNMMI published a statement in June deploring
racism. We need to do more.
Diversity is a key strategic element in any successful
group. Research clearly shows that teams comprising diverse
ethnicities, gender identities, sexual orientations, and ages
are more successful than those that are more homogeneous
(3). Diverse groups bring diverse perspectives to the table,
enabling better problem solving and providing more creative
solutions. Organizations with greater diversity in their decision-making groups are more likely to perform better and
attract better talent. This also applies to health care and research organizations, where we very often work in teams. In
short, not only is diversity ethically and morally the right
thing to do, it is also important for the growth of our field.
One of my primary goals for this year is to ensure that
SNMMI does everything within its power to improve the diversity
of our membership and to encourage greater diversity in the field
of nuclear medicine. As the first step toward accomplishing this
goal, I have created a Task Force on Diversity, Equity, and
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Inclusion. This task force will develop
a plan with concrete steps that the
society will take to move forward on
this issue, discuss and communicate
progress on these issues with all
SNMMI members, and reach out to
underrepresented minorities in an effort
to recruit them into the field of nuclear
medicine—all with the overarching
goal of expanding the diversity of
our society and the field of nuclear Alan B. Packard, PhD
medicine.
One of the task force’s goals will be to find ways to reach out
to students and young professionals with the message that both
SNMMI and the specialty care about ensuring diversity, equity,
and inclusion. In this area, our Workforce Pipeline initiative will be
key, with its mission of developing innovative ways to increase
both the size and the diversity of the nuclear medicine work force.
Within SNMMI, the task force will work on creating the
right opportunities and culture so that everyone will have the
opportunity to be involved, to grow, and to be recognized. It
will suggest steps to ensure that participation in committees is
free from bias or favoritism and instead based on qualifications
and complementarity. It will also propose ways to teach the
society’s leaders, both established and developing, about the
principles and benefits of diversity.
The task force will also consider communication: SNMMI
must make clear on its website and in all of its communications
that nuclear medicine welcomes professionals of all races,
ethnicities, gender identities, sexual orientations, and ages.
Finally, we must back up these words with action, because
actions really do speak much more loudly than words. Please join
me in working to make SNMMI a more welcoming organization
for everyone, regardless of race, ethnicity, gender identity, sexual
orientation, or age. Working together, we can make a difference
and make SNMMI stronger.
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Science News from the SNMMI 2020 Annual Meeting

T

he SNMMI 2020 Annual Meeting, held virtually
through live and recorded events from July 11 to
14, maintained the society’s long tradition of presenting carefully selected state-of-the-art clinical, translational,
and basic science investigations from around the world.
Many of these presentations and their authors were featured
in international media reports highlighting the most recent
advances in nuclear and molecular imaging and therapy. The
following selected summaries include relevant abstract numbers in brackets, and abstracts can be accessed in The Journal
of Nuclear Medicine special issue at http://jnm.snmjournals.
org/site/misc/JNM_Meeting_Abstracts_Info.xhtml.

PET/MRI and Localization of Chronic Pain
Cipriano et al. from Stanford University (CA) reported
that ‘‘18F-FDG PET/MRI of patients with chronic pain alters
management’’ [399]. The goal of the study was to develop a
clinical PET/MRI method to accurately localize sites of increased
inflammation related to sources of pain and to look at whether
such imaging results would affect management decisions. ‘‘In the
past few decades, we have confirmed that anatomic-based imaging approaches, such as conventional MRI, are unhelpful in
identifying chronic pain generators,’’ said Sandip Biswal,
MD, senior author of the study. ‘‘We know that 18F-FDG PET
has the ability to accurately evaluate increased glucose metabolism that arises from acute or chronic pain generators. As such,
in our study we examined PET/MRI as a potential solution to
determine the exact molecular underpinnings of one’s pain.’’
The study included 65 patients referred for chronic pain
who underwent head-to-foot imaging on a GE SIGNA PET/
MRI system. Maximum SUVs and target-to-background
ratios were measured, and images were evaluated by 2
radiologists to determine whether increased 18F-FDG uptake occurred at the site of symptoms or in other areas of
the body. Imaging results were discussed with referring
physicians. Increased uptake in affected nerves and muscle
was identified at the site of pain and in other areas of the
body in 58 patients. This resulted in a mild modification of
management plan (e.g., additional diagnostic tests) for 16
patients and a significant modification (e.g., new invasive
procedure suggested or ordered) for 36 patients. New management plans were implemented for a total of 40 patients.
‘‘The results of this study show that better outcomes are
possible for those suffering from chronic pain,’’ said Biswal.
‘‘This clinical molecular imaging approach is addressing a
tremendous unmet clinical need, and I am hopeful that this
work will lay the groundwork for the birth of a new subspecialty in nuclear medicine and radiology. Using this approach will require knowledge and expertise not only in
nuclear medicine but also in musculoskeletal imaging,
neuroradiology, and potentially other fields, such as body
imaging and pediatric radiology, where pain syndromes are
important clinical problems.’’

Adult male with decades of right neck pain, discomfort, and
tightening following birth injury. Multiple standard therapeutic
maneuvers had failed before 18F-FDG PET/MR imaging, which
showed abnormally elevated uptake (white arrows; SUVmax 5
1.2) in a linear pattern in the posterolateral right neck, between
the oblique capitis inferior and the semispinalis capitis muscles,
where the greater occipital nerve resides. By comparison, the
same region on the contralateral, asymptomatic side of the
neck had an SUVmax 5 0.7. This result encouraged a surgeon
to explore the area of uptake. The surgeon ultimately found a
collection of small arteries wrapped around the nerve. The small
arteries underwent lysis, and the patient reported relief of symptoms. (A) Coronal thick-slab multiple-intensity projection 18F-FDG
PET. (B) Axial LAVA FLEX MRI through cervical spine. (C) Axial PET
at the same slice as the axial MRI. (D) Fused axial PET/MRI.

Total-Body Dynamic PET and Metastatic Cancer
Wang et al. from the University of California Davis
(Davis and Sacramento) and Imperial College London (UK)
presented ‘‘Total-body dynamic PET of metastatic cancer:
First patient results’’ [208]. The study used the uEXPLORER,
an ultra-high-resolution digital PET/CT with a 194-cm axial
field of view for total-body imaging, in a patient with metastatic renal cell carcinoma. ‘‘The focus of our study was to test
the capability of uEXPLORER for kinetic modeling and parametric imaging of cancer,’’ said Wang. ‘‘Different kinetic parameters can be used in combination to understand the
behavior of both tumor metastases and organs of interest such
as the spleen and bone marrow. Thus, both tumor response
and therapy side-effects can be assessed using the same scan.’’
A patient with metastatic renal cell carcinoma was
injected with 18F-FDG and scanned on the uEXPLORER.

Newsline
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uEXPLORER total-body dynamic 18F-FDG
PET imaging allowed monitoring of the spatiotemporal distribution of glucose concentration in metastatic tumors from injection to
60 min (a). Compared to a typical clinical
SUV image (b), the parametric image of tracer
influx rate (Ki) (c) can achieve higher lesion-tobackground contrast. In addition to glucose
metabolism imaging by K i , total-body dynamic PET also enables multiparametric
characterization of tumors and organs using
additional physiologically important parameters (e.g., glucose transport rate K1 [d])
across the entire body.

The static PET SUV was calculated, and kinetic modeling
was performed for regional quantification in 16 regions of
interest, including major organs and multiple metastases.
The glucose influx rate was calculated, and additional kinetic modeling was implemented to generate parametric
images. The kinetic data were then used to explore tumor
detection and tumor characterization.
Multiple metastases were identified on dynamic PET/
CT, confirming the feasibility of total-body kinetic modeling and parametric imaging of metastatic cancer. Parametric images of glucose influx rate showed improved
tumor contrast over SUV in general and specifically led to
improved lesion detection in the liver. Total-body kinetic
quantification also provided multiparametric characterization of tumor metastases and organs of interest.
‘‘Total-body dynamic imaging and kinetic modeling enabled by total-body PET have the potential to change nuclear medicine into a multiparametric imaging method,
where many different aspects of tissue behavior can be
assessed in the same clinical setting—much like the information gained from different sequences in an MRI scan,’’
said Ramsey D. Badawi, PhD, senior author. ‘‘The totalbody parametric imaging technique is not limited to
18F-FDG; it is applicable to all radiotracers. It is also not
limited to cancer but can be broadly applied to evaluate
disease severity and organ interactions in many other systemic diseases. We expect a profound impact in the field of
nuclear medicine and molecular imaging.’’
Systemic Inflammatory Arthritis and
Total-Body PET/CT
The uExplorer was also the focus of a presentation
reporting that ‘‘Total-body PET/CT captures full picture of
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systemic inflammatory arthritis’’ [331] by Abdelhafez, from
the South Egypt Cancer Institute, and researchers from the
University of California (Davis and Sacramento). The authors
described initial findings from a prospective study in 14
patients with established rheumatoid arthritis, psoriatic arthritis,
and osteoarthritis who underwent a single-timepoint total-body
uEXPLORER 18F-FDG PET/CT. Only 75.5 MBq 18F-FDG
PET were injected (;20% of conventional dose).
‘‘In our research, we sought to examine the feasibility of
assessing glucose metabolism both in normal and diseased
joint tissues across the body as a means for quantifying systemic inflammatory burden for these conditions,’’ said Abdelhafez. Participants with rheumatoid arthritis showed multiple,
somewhat symmetric joint involvement, most often in the
hands, with the joints of the feet less frequently affected.
Other notable features for rheumatoid arthritis included radiotracer uptake patterns consistent with inflammation of the
joint synovium. All participants with psoriatic arthritis had
positive findings in large joints and demonstrated multiple
sites of enthesitis, affecting the tendons of the hand and fingers,
including the nail beds. Osteoarthritic participants showed unilateral enhanced uptake in at least 1 large joint (shoulder, elbow,
or knee) and occasionally in a few small joints of the hand and
feet and the quadriceps femoris tendon.
‘‘Systemic joint evaluation of patients with inflammatory arthritis is indeed feasible with this total-body PET/CT
scanner and feasible with low radiation dose,’’ said Abdelhafez. ‘‘The evaluation of arthritic disease activity at all
joints of the body could have direct implications for disease
staging, risk stratification, treatment selection, and monitoring
of treatment response. Furthermore, the impact of arthritis on
other tissues of the body can be studied to better understand
systemic disease burden.’’ He added ‘‘Total-body molecular
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Left block of 3: Total-body PET/CT in psoriatic arthritis, with multiple joints affected: shoulders, elbows, wrists, knees, ankles, and
small joints of hands/feet. Middle block of 3: Total-body PET/CT in rheumatoid arthritis, with multiple joints affected: right shoulder
and small joints of the left hand. Arrowhead at the 4th proximal interphalangeal joint shows classic ring-like uptake pattern. Arrow
on the foot demonstrates hammer toe deformity associated with big toe arthritis. Right block of 3: Total-body PET/CT in osteoarthritis, with affected joints including the left elbow, right knee, and right big toe.

imaging could provide currently unavailable, systemic, objective biomarkers that could help address the significant
clinical challenges in managing inflammatory arthritic populations. These biomarkers may also have clear potential to
accelerate arthritic drug discovery and development.’’
PET/MRI and Knee OA Progression
Watkins et al. from Stanford University (CA), the
University of Cambridge (UK), and the Rigshospitalet
(Copenhagen, Denmark) presented ‘‘Evaluating the relationship between dynamic Na[18F] uptake parameters and MRI
knee osteoarthritic findings’’ [182]. The authors evaluated
correlations between observed structural changes in bone
and cartilage on MRI and quantitative subchondral bone
metabolic parameters using hybrid 18F-fluoride PET/MRI.
The study included 12 individuals with knee osteoarthritis
who underwent serial imaging of both knees. ‘‘Osteoarthritis
is not well understood, in part because we lack the tools to
objectively evaluate early and reversible changes in key tissues,’’ said Watkins. ‘‘While many MRI methods have been
developed for assessment of early degenerative changes in
cartilage, functional imaging of bone in the joint remains a
major challenge.’’
MRI Osteoarthritis Knee Scores (MOAKS) and dynamic PET data were used to calculate the rates of bone
perfusion, tissue clearance, and mineralization, as well as
tracer extraction fraction and total bone uptake rate. Kinetic

modeling was performed for regions of interest representing the subchondral bone of the patella, medial and lateral
tibia, and anterior, central, and posterior regions of the
medial and lateral femur. Abnormal bone metabolism in
regions with bone marrow lesions, osteophytes, and adjacent
cartilage lesions was found to be strongly associated with

Representative structural MRI (PD-weighted IDEAL images, A
and D), 18F-NaF PET SUV images (B and E), and fused images
(C and F) of a healthy knee (top) and a knee with osteoarthritis
(bottom). MOAKS scoring of MR images was used to identify
size of osteophytes (blue arrows), bone marrow lesions (yellow
arrows), and cartilage loss (green arrows) within bone regions in
the patella, tibia, and femur.
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PSMA PET/CT accurately detected recurrent prostate cancer in a 67-y-old man. Left:
18F-DCFPyL-PSMA PET/CT showed extensive, intensely PSMA-avid local recurrence
in prostate in keeping with the known tumor
recurrence in the prostate. Right: PET
showed extensive, intensely PSMA-avid local recurrence in prostate (top, solid arrow)
and a solitary bone metastasis in left rib 2
(bottom, dotted arrow).

greater bone perfusion rates compared to bone that appeared
normal on MRI. Strong spatial relationships between bone
metabolic abnormalities and changes in overlying cartilage
were also noted. The authors concluded that ‘‘kinetic parameters of 18F-fluoride uptake in subchondral bone are
objective measures of bone metabolism with potential to
provide functional information that complements assessments of structural abnormalities observed on MRI.’’
‘‘These findings show the utility and potential of PET
imaging to study the role of bone physiology in degenerative
joint disease,’’ said Watkins. ‘‘This knowledge may help us
understand the order of events leading to structural and functional degeneration of the knee. Further, this will help us to
develop and quickly evaluate new interventions that target
specific metabolic pathways to give us the best chance to slow
or arrest the onset and progression of osteoarthritis.’’
PSMA PET and Recurrent Prostate
Cancer Management
Metser et al. from the University of Toronto, McMaster
University (Hamilton), Western University (London), Cancer Care Ontario (Toronto), and the University of Ottawa
(all in Canada) presented ‘‘Preliminary results of a prospective, multicenter trial assessing the impact of 18F-DCFPyl
PET/CT on the management of patients with recurrent prostate cancer’’ [40]. The registry trial assessed disease detection rate and PET-directed changes in clinical management
in 410 men with suspected limited recurrent prostate cancer
after primary therapy who subsequently underwent 18F-DCFPyl
(prostate-specific membrane antigen [PSMA]) PET/CT. PSMA
PET/CT identified disease in more than half of the men in
whom CT and bone scan scintigraphy had been negative.
Post-PSMA PET planned management was recorded in
341 participants. Of these, 66% had a documented PETdirected change in management. The most common change
was conversion from observation or systemic therapy to surgery or radiation for locoregional (74) or oligometastatic disease (30) or the addition of nodal-directed therapy to salvage
surgery or radiation (37).
‘‘The identification of extent of recurrence and specific
sites of recurrence is crucial in determining the most appropriate mode of therapy for these men,’’ said Metser.
‘‘Findings from this study add to the body of evidence on
the utility of PSMA PET in the management of prostate
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cancer patients. At this time, PSMA PET remains investigational in North American jurisdictions. Evidence generated from this study will help in seeking regulatory approvals
to make molecular imaging with 18F-DCFPyL widely available and will pave the way for clinical studies that incorporate
PSMA PET as a treatment planning tool to assess ultimate
impact on patient outcomes.’’
Visualizing Cardiac and Renal Inflammation
After MI
Werner et al. from Children’s Hospital/Hannover Medical School and the Technische Universität München
(Garching, both in Germany) reported on ‘‘Imaging inflammation crosstalk along the cardio-renal axis after acute
myocardial infarction’’ [28]. The authors speculated that
inflammation contributes to the ‘‘crosstalk’’ or bidirectional
interaction between the failing heart and the kidneys and
used serial preclinical whole-body CXC chemokine receptor-4 (CXCR4)–targeted 68Ga-pentixafor PET to explore
this crosstalk after induced myocardial infarction. Images were acquired in mice 1, 3, and 7 d and 6 wk after
coronary artery occlusion or sham surgery. Tracer retention was assessed in the kidneys and compared to infarct
signal and cardiac function as measured independently
by MRI.
The cardiac CXCR4 signal was found to be significantly elevated on the first day of imaging and returned to
sham equivalents after 7 days. Renal CXCR4 signal was
unchanged on the first day of imaging but, after 7 days, was
reduced in comparison with sham levels. Cardiac and renal
signals were directly correlated, suggesting an inflammatory
link between the heart and kidneys. Ex vivo autoradiography
confirmed a significant correlation between tracer retention
in the infarct region and the kidneys.
‘‘This study provides a foundation for simultaneous examination of heart and kidneys after myocardial infarction
by using molecular imaging,’’ said Werner. ‘‘It provides an
impetus for the pursuit of systems-based multi-organ imaging to investigate systemic response to focal injury. Assessment of inflammation after myocardial infarction is
beginning to be evaluated in clinical populations. With the
growth of long-bore cameras with larger fields of view, the
concept of multiorgan imaging will expand substantially in
the next years.’’

NUCLEAR MEDICINE • Vol. 61 • No. 9 • September 2020

