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Dear colleagues, dear friends,

On behalf of the European Association of Nuclear Medicine, it is my great honour to invite you to the 33rd Annual EANM
Congress, which will take place virtually from 22 to 30 October 2020.

Nuclear Medicine keeps on growing in many clinical areas, from diagnosticimaging to therapy: our procedures are increasingly
being incorporated into clinical practice, in a variety of settings and diseases. This success is mostly related to a peculiar
characteristic of our specialty, namely the functional approach to medicine. PET imaging works so well because of the unique
functional information provided to clinicians, and this feature is the key to the ongoing rapid diffusion of Nuclear Medicine.

Inrecentyears, the status of the EANM Congress as the world-leading meeting in Nuclear Medicine has been firmly established.
The number of attendees in 2019 exceeded that in any previous year, with more than 6950 participants, but we are working
to make the 2020 event even bigger, more memorable, and virtual.

EANM cares for its members, participants and patients, with safety being our primary concern as COVID-19 continues to pose
a major health threat worldwide. Therefore, it was decided that it is in the best interest of the entire NM community to go
virtual only.

The Virtual EANM Congress will still have all the features that made the event successful in the past. The usual excellent tracks
and sessions, from CME to joint sessions, have already been confirmed. A number of newer features are also being planned
and we will have a new format for the plenary sessions, new top-rated oral presentation sessions and a new ‘Top Trials’session.
Afurther characteristic of our Congress is its multidisciplinarity, and this will be emphasised in 2020, with a number of sessions
bringing together physicians from many specialties as well as specialists in radiochemistry and pharmacy, physicists and other
professionals. In addition, a dedicated track for technologists will be provided.

If all of this still isn't enough to motivate you to attend the EANM20 Congress virtually, we are working on providing some

extra entertainment to make your virtual experience even more fun. This will include a daily nuclear quiz, daily programme
highlights'announcements, games and social opportunities.

Stefano Fanti

EANM Congress Chair 2020-2022

@ Springer
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CME 1: Radar on Gynaecological Cancers

Thursday, October 22, 2020, 13:30 - 15:00

Channel 1

OP-001

PET/CT Guided Response Assessment in Gynaecological
Tumours

C. Nanni; Nuclear Medicine Unit, Policlinico

Sant'Orsola Malpighi, Bologna, ITALY.

OP-002

PET/CT in Radiotherapy Treatment Planning
J. Adam, Department of Radiology and Nuclear
Medicine, Amsterdam University Medical

Center, Amsterdam, NETHERLANDS.

OP-003

Interventional Nuclear Medicine Techniques for
Gynaecological Tumours

S.Vidal Sicart; Nuclear Medicine Hospital

Clinic de Barcelona, Barcelona, SPAIN.

OP-004

New Radiopharmaceuticals for Improved Diagnosis in
Gynaecological Tumours - What is the Future?

S. Kossatz, Technical University of Munich, Department

of Nuclear Medicine, Munich, GERMANY.

102

Joint Symposium 1 (EANM/EFMC): Imaging
Neuroinflammation

Channel 2

Thursday, October 22, 2020, 13:30 - 15:00

OP-005

Introduction Talk

D. van Weehaeghe, Division of Nuclear Medicine
and Molecular Imaging, University Hospitals of
Leuven and KU Leuven, Leuven, BELGIUM.

OP-006

Target Identification and Tracer Design and Development
A. Windhorst; Amsterdam UMC/VUMC, Department of
Radiology and Nuclear Medicine, Amsterdam, NETHERLANDS.

OP-007

Clinical Directions for Neuroinflammation Imaging
A. Jacobs; European Institute for Molecular Imaging,
University Hospital Muenster, Muenster, GERMANY .

@ Springer

OP-008

Clinical Trials of P2X7 Targeted Radiotracers
K. van Laere; Division of Nuclear Medicine and
Molecular Imaging, University Hospitals of
Leuven and KU Leuven, Leuven, BELGIUM.

103

Joint Symposium 2 (EANM/WMIS): Nano- and
Micro-Particles in Nuclear Medicine (Incl.
Radioembolisation)

Thursday, October 22, 2020, 13:30 - 15:00

Channel 3

OP-009

Introduction to Nanoparticles in Medicine
T. Lammers; RWTH Aachen, Experimental
Molecular Imaging, Aachen, GERMANY.

OP-010

Nanocolloids in Theranostics

T. Buckle; Leiden University Hospital,
Radiology, Leiden, NETHERLANDS.

OP-011

Radioembolization with Microparticles
M. Wildgruber; University Hospital Muenster,
Radiology, Muenster, GERMANY.

104

CTE 1: Tech Guide Launch

Thursday, October 22, 2020, 13:30 - 15:00

Channel 4

OP-012

Technologists’ Opening

A. Santos; Hospital CUF Descobertas, Medicina
Nuclear Department, Lisbon, PORTUGAL.

OP-013

QC of Hybrid Systems

S. Rep; University Medical Centre, Department of
Nuclera Medicine, Ljubljana, SLOVENIA.

OP-014

The Contribution of Hybrid Imaging to Radionuclide
Therapy

C. Abreu; The Royal Marsden Hospital, Sutton, UNITED KINGDOM.

OP-015

Quantitative Methods in SPECT/CT

A. L. Stromvall; Umed University Hospital, Dept.
of Radiation Physics, Umed, SWEDEN.
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M2M Track - TROP Session: Translational
Oncology Imaging

Thursday, October 22, 2020, 13:30 - 15:00

Channel 5

OP-016

Phase | study of 99mTc-ADAPTS, a scaffold protein-based
probe for visualization of HER2 expression in breast
cancer

O. Bragina'?, E. von Witting®, J. Garousi*, R. Zelchan'?, M.
Sandstrom?, A. Orlova'*, A. Medvedeva?, A. Doroshenko?’,

A. Vorobyeva'”, S. Lindbo?, J. Borin®, N. Tarabanovskaya?, J.
Sérensen?, S. Hober?, V. Chernov'?, V. Tolmachev'*;

"Research Centrum for Oncotheranostics, Tomsk Polytechnic
University, Tomsk, RUSSIAN FEDERATION, “Tomsk National
Research Medical Center Russian Academy of Sciences, Tomsk,
RUSSIAN FEDERATION, *KTH Royal Institute of Technology,
Stockholm, SWEDEN, “Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: Radionuclide molecular imaging of
human epidermal growth factor (HER2) expression may
be helpful to stratify breast and gastroesophageal cancer
patients for HER2-targeting therapies. ADAPTs (albumin-
binding domain derived affinity proteins) are a new type
of small (5-2-7 kDa) proteins useful as probes for molecular
imaging. “"Tc-ADAPT6 binds with high affinity to HER2. It
demonstrated a high-contrast imaging of HER2-expressing
human xenografts in mice in preclinical studies. The
primary objective of this Phase | study was to evaluate
biodistribution, dosimetry, and safety of the HER2-specific
#mTc-ADAPT6. The secondary objective was to compare
the tumour imaging data with the data concerning HER2
expression obtained by immunohistochemistry (IHC) or
fluorescent in situ hybridisation (FISH) analysis of biopsy
samples. Materials and Methods: Twenty-nine breast cancer
patients were included. Twenty-two patients with HER2-
positive (n=11) or HER2-negative (n=11) histopathology
were randomized to injection of either 500 ug (n=11) or
1000 ug (n=11) of " Tc-ADAPT6, The injected activity was
385+125 MBg. Planar scintigraphy and SPECT imaging was
performed after 2, 4, 6 and 24 h. An additional cohort of
seven patients was injected with 165+29 MBq (injected
protein mass 250 pg) and imaging was performed after 2 h
only. Results: Injections of “"Tc-ADAPT6 at any injected mass
were not associated with adverse effects. “"Tc-ADAPT6
had a rapid clearance from blood. The normal organs with
the highest accumulation were kidney, liver and lung.
Effective dose was 0.009+0.002 and 0.010+0.003 mSv/MBq
for injected protein mass of 500 and 1000 ug, respectively.
Injection of 500 ug resulted in an excellent discrimination
between HER2-positive and HER2-negative tumors already 2
h after injection. The tumor-to-contralateral breast ratio was
37419 for HER2-positive and 5+2 for HER2-negative tumors
at this time point (p< 0.01). The tumor-to-contralateral

breast ratios for HER2-positive tumors were significantly
(p <0.05) higher for injected mass of 500 ug than for both
250 and 1000 pg. In one patient, the imaging using *™Tc-
ADAPT6 revealed three bone metastases, which were not
found at the time of diagnosis by CT or ™ Tc-pyrophosphate
bone scan. MRl imaging confirmed this finding. Conclusion:
Injections of *™Tc-ADAPT6 are safe, well tolerated and
associated with low absorbed and effective doses. Protein
dose of 500 pg provided the best discrimination between
HER2-positive and HER2-negative tumors. " Tc-ADAPTE is
a promising imaging probe for stratification of patients for
HER2-targeting therapy. References: Garousi J, et al. ADAPT,
a Novel Scaffold Protein-Based Probe for Radionuclide
Imaging of Molecular Targets. Cancer Res. 2015;75:4364-
4371
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Radiolabelling and Preliminary in vivo Study of a Small
Molecule-based Ligand for CCK2 Receptors Targeting

M. Asti', M. Verona?, S. Rubagotti', F. Mastrotto?, G. Marzaro?, V. Di
Marcc?, S. Corradetti?, N. Realdon?, A. Andrighetto’;

TAUSL-IRCCS, Reggio Emilia, ITALY, 2University of Padua, Padua,
ITALY, ’National Institute of Nuclear Physics, Legnaro (PD), ITALY.

Aim/Introduction: Receptors-specific targeting ligands
were recently exploited to selectively deliver both
imaging and therapeutic agents to cancer tissues in vivo.
The cholecystokinin 2 receptor (CCK2R) is overexpressed
in various human cancers (e.g. lung, medullary thyroid,
pancreatic, colon, and gastrointestinal stromal tumors) but
displays limited expression in normal tissues. For this reason,
itisasuitable diagnostic and therapeutic target. In this study,
a non-peptide-based ligand (namely IP2) functionalized
with a DOTA chelator was synthesized and labelled with
indium-111. Materials and Methods: The targeting agent
7-360, a benzodiazepine-derived CCK2R antagonist, was
synthetized optimizing a previously published procedure.
The synthesis pathway consists in a six steps reaction where
the benzodiazepine structure was first formed and then
functionalized with a di-ethylglycol spacer connecting
the pharmacophore to a DOTA chelator (IP2). The ligand
was radiolabeled in a pH 4 buffered environment with
indium-111 and the reactions were optimized for precursor
amount. Stability in human blood and lipophilicity by
shake-flask method were evaluated as well. In vitro uptake
and affinity of ["'In]In-IP2 were assessed at different time (2,
4,8, 24 h) on a high CCK2R expressing tumor cell line (A549)
and biodistribution, pharmacokinetic and specificity in
vivo were evaluated on nude mice bearing A549 xenograft
tumors. Results: The Z-360 core was obtained with an overall
moderate yield (23%). IP2 was synthetized in good amounts
and then purified with preparative HPLC. The radiolabeling
process yields >95% with a molar activity of ca. 10 MBg/nmol
and a radiochemical purity (assessed by RP-HPLC) >98%.
Stability studies showed an amount of intact radiotracer
higher than 93% after 2 hours of incubation. Computed
@ Springer
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logP was 0.45. Cellular uptake showed a maximum after
4 hours of incubation. Tumors could be clearly visualized
in vivo already after 2 hours although high amount of
radiotracer was also found in the gastro-intestinal tract and
other organs. Tumour retention persisted up to 24 hours and
clearing was slow mainly by hepatobiliary excretion. Blocking
experiments showed receptors mediated specific uptake.
Conclusion: In this study a CCK2R antagonist ligands not
based on a peptide sequence was synthetized and labelled
with indium-111. In vitro and in vivo studies showed good
potential but, due to the lipophilic nature of the targeting
agent, a more hydrophilic spacer should be selected in order
to improve biodistribution. Structural studies are on-going
for enhancing receptor affinity as well. This study is a part of
the so called “Isolpharm project”. References: None

OP-018

Evaluation of Molecular Design of HER2-targeting
Affibody-drug Conjugates for Drug Delivery to Ovarian
Cancer

T.Xu', H. Ding?, A. Vorobyeva'?, M. Oroujeni’, T. Gréslund?, A.
Orlova***, V. Tolmachev'?;

'Department of Immunology, Genetics and Pathology, Uppsala
University, Uppsala, SWEDEN, ?Department of Protein Science,
KTH Royal Institute of Technology, Stockholm, SWEDEN, *Research
Centrum for Oncotheranostics, Research School of Chemistry
and Applied Biomedical Sciences, Tomsk Polytechnic University,
Tomsk, RUSSIAN FEDERATION, “Department of Medicinal
Chemistry, Uppsala University, Uppsala, SWEDEN, *Science

for Life Laboratory, Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: Human epidermal growth factor receptor
2 (HER2) is overexpressed in ca. 30% of ovarian cancer
patients, which offers an opportunity for HER2-targeting
therapy. Antibody-drug conjugates (ADCs) permit specific
delivery of cytotoxic drugs to antigen-expressing cancer
cells. An alternative to ADCs are Affibody molecules. They
are small engineered scaffold proteins that bind with high
affinity and specificity to selected antigens. We previously
demonstrated that the anti-HER2 Affibody-drug conjugates
(AfiDCs) containing an albumin binding domain (ABD) for
half-life extension and a cytotoxic drug DM1 prolonged
survival of mice bearing HER2-expressing SKOV-3 xenografts.
However, moderate hepatic uptake was observed that
could pose a risk of hepatotoxicity. This study aimed to
evaluate the influence of molecular design of AfiDCs on
the biodistribution and drug delivery to tumors. Materials
and Methods: Three monomer and dimer formats of anti-
HER2 AfiDCs having a tri-glutamate or a tri-glycine linker
ZHER2:28917ZHER2:28917ABD7EEE7DM] ' ZHER2:28917ABD7EEE7DM1
and Z 050, "ABD-GGG-DM1 were labeled with *mTc(CO,*
via N-terminal (HE),-tag. Binding affinity to living SKOV-3
cells was measured using LigandTracer instrument. In vitro
specificity of the labeled AfiDCs to HER2-overexpressing

@ Springer

SKOV-3 and BT474 cells was evaluated. The internalization
rate during continuous incubation in SKOV-3 and BT474 was
studied. Biodistribution was measured in Balb/c nu/nu mice
bearing SKOV-3 xenografts at 4 h and 24 h after injection.
Results: The radiochemical purity of conjugates after NAP-5
purification was >95%. All tested compounds were stable
in the presence of large excess of histidine. Radiolabeled
AffiDCs demonstrated specific HER2-mediated binding to
SKOV-3 and BT474 cells. Affinity measurements showed
dissociation equilibrium constants to SKOV-3 cells in the
single digit nanomolar range. The cellular processing assay
showed rapid binding of all conjugates to HER2-expressing
cells and a similar internalization pattern with internalized
activity increasing over time and reaching 40% of total
cell-associated activity by 24 h. Biodistribution in SKOV-3
tumor-bearing mice demonstrated slow blood clearance
for all tested compounds. Among the three compounds,
Z, oo ABD-EEE-DM1 had the lowest uptake in liver, spleen
and large intestine while the tumor uptake was the same as
the other compounds. Compared to tri-glycine linker, the
tri-glutamate spacer provided 36% and 10% reduction in
hepatic uptake by 4 h and 24 h, respectively. Conclusion: This
study showed the importance of molecular design of AfiDCs
for decreasing undesirable uptake in normal organs. Among
all tested constructs, Z,....,-ABD-EEE-DM1 demonstrated
equally high tumor uptake with the best tumor-to-liver ratio
and is a promising candidate for HER2-targeted therapy of
ovarian cancer. References: None

OP-019

Optimization of the biodistribution of 1C1m-Fc anti TEM-1
antibody fusion protein in soft tissue sarcoma model in
mice

J. Delage', A. Faivre-Chauvet?, J. K. Fierle?, N. Schaefer’, G. Coukos®,
S.M. Dunn?, D. Viertl, J. O. Prior*;

'"Radiopharmacy Unit, Pharmacy Department, Lausanne
University Hospital, Lausanne, SWITZERLAND, ?CRCINA, INSERM
1232-CNRS ERL 6001, University of Angers, University of Nantes,
Nantes, FRANCE, L AbCore, Ludwig Institute for Cancer Research,
Lausanne University Hospital and University of Lausanne,
Lausanne, SWITZERLAND, “Department of Nuclear Medicine and
Molecular Imaging, Lausanne University Hospital and University of
Lausanne, Lausanne, SWITZERLAND, *Ludwig Institute for Cancer
Research and Department of Oncology, Lausanne University
Hospital and University of Lausanne, Lausanne, SWITZERLAND.

Aim/Introduction: 1C1m-Fc is an anti TEM-1 scFv-Fc fusion
antibody developed in Lausanne. Our previous study showed
the interest of this new compound radiolabeled with 77Lu
for molecular imaging in soft tissue sarcoma. Even if the
TEM-1 positive uptake was specific, we also observed an
important liver uptake that was not saturation-dependent.
Our hypothesis for this phenomenon was the influence of
the number of DOTA on the biodistribution. The aim of this
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study was to verify this hypothesis and find the best ratio
of DOTA per antibody to develop an optimal radiolabeled
1C1m-Fc for theranostic applications. Materials and Methods:
1CTm was conjugated with six different concentrations of
DOTA. The number of DOTA per antibody fusion protein
was evaluated by mass spectrometry and was respectively
1.5, 2.5; 3, 6; 85 and 11. Tumors expressing huTEM-1 were
established by subcutaneous injection of 3x10° SK-N-AS
cells in mouse flank of 8-10-week-old female Balb/c nude
mice. Tumors were allowed to grow to 5-10mm (largest
diameter) before initiating studies. After radiolabeling, '"’Lu-
1CTm-Fc conjugated with 1.5 to 11 DOTA was injected into
the lateral tail vein of the mice. In each group, three animals
were euthanized by CO, inhalation and exsanguinated at
24h after injection of the radiolabeled product. Blood was
collected, organs and tumors were removed, weighed,
and the activity was measured by gamma counter. Results:
A significant decrease of the tumor uptake was observed
with the antibodies conjugated with more than 3 DOTA
(18%IA/g up to 3 DOTA to 7.5%IA/g for 11 DOTA). In parallel,
the blood uptake at 24 h varied between 10.2 % for 1.5
DOTA per antibody to 2.5% for 11 DOTA per antibody. We
observed an inverse correlation of the tumor/liver ratio with
the increasing number of DOTA per antibody, from 2 with 1.5
DOTA per antibody to 0.17 with 11 DOTA per antibody (rho=-
0.99, p<0.0001). Conclusion: The number of DOTA molecules
attached per antibody moiety plays a significant role in
determining successful tumor targeting with radiolabeled
antibodies. 1.5 DOTA per antibody seems to be the best
ratio to maintaining a balance between radiochemical yield,
immunoreactivity and pharmacokinetic behavior. Our next
step would be to measure immunoreactivity to gain more
insight about the possible mechanism. References: None
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68Ga-NT-20.3 for imaging of neurotensin receptor: first
human study

F.Wang', W.Wu', |. Virgolini?, M. Hodlic?;

"Nanjing Medical University, Nanjing, CHINA, “Medical
University Innsbruck, Innsbruck, AUSTRIA, *Palacky

University Olomouc, Olomouc, CZECH REPUBLIC.

Aim/Introduction: Over the last decades, multiple peptide
receptors were recognized as potential diagnostic and
therapeutic targets in nuclear medicine. The peptide
neurotensin (NT) acts via seven-transmembrane, G-protein-
coupledreceptorcalled NTreceptor (NTR). Three NTR subtypes
have been cloned: NTR-1 (high-affinity NTR), NTR-2 (low-
affinity NTR) and NTR-3 (Sortilin 1, a single transmembrane
domain sorting receptor). NTR-1 is the most expressed
NTR.High NTR-1 expression has been observed in various
tumours, from pancreatic ductal adenocarcinoma (PDAC),
mesothelioma and breast cancer to prostate cancer. With
intention to quantitate NTR expression in various tumours,

®Ga-NT-20.3 radiopharmaceutical has been developed. After
demonstration of binding affinity to cell lines, ®Ga labelled
NT surrogate was successfully applied in animal model.The
purpose of this study was to evaluate the safety and tolerability
of %Ga-NT-20.3 radiopharmaceutical in the first human study.
Materials and Methods: This study was performed in
accordance with Declaration of Helsinki and the Enforcement
Decree of Pharmaceutical Affairs Good Clinical Practice after
Ethical committee approval. DOTA-NT-20.3 was dissolved in
sodium acetate buffer (0.25 M) and sent into the pre-heated
reactor. %Ga eluting from the ®Ge/*Ga generator with 0.05
M HCl was added to the reaction vial. ®®*Ga-DOTA-NT-20.3 was
synthesized automatically with ITM module. Quality control
was performed with HPLC, only radiolabeled ligand with
99% radiochemical purity was used in the clinical . Finally,
the labeled product was eluted from the C18 cartridge with
ethanol and collected in the product vial.52 year old male
with PDAC metastasised to liver was involved in this study.
After 6 hours of fasting, 378 MBqg (2.5 MBa/kg) of 68Ga-
NT-20.3 was administered intravenously.All subjective and
physician’s observations as well as vital parameters (systolic
and diastolic blood pressure, heart rate, respiratory rate and
body temperature) were checked before, immediately after
and 3h after ®Ga-NT-20.3 injection. Results: After intravenous
injection of ®Ga-NT-20.3, there was no side events neither
from the perspective of patient neither from the perspective
of nuclear medicine physician. No dizziness, shortness of
breath, palpitations, nausea, vomiting or any gastrointestinal
symptoms were registered.Vital parameters before injection,
immediately after and 3h after injection were as follows:
blood pressure (mmHg): 145/95, 146/101, 146/99; heart rate
(beat/min): 89, 93, 92; respiratory rate (number of breaths/
min): 20, 22, 22; body temperature (°C): 36.2, 36.2, 364.
Conclusion: The first in human injection of ®Ga-NT-20.3, PET
radiopharmaceutical for imaging of neurotensin receptors,
was performed without adverse events and seems to be
tolerable in clinical work. References: None
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Molecular imaging of monocarboxylate transporters with
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Aim/Introduction: Monocarboxylate transporters 1-4 (MCT1-
4) are involved in several metabolism-related diseases,
especially cancer, providing the chance to be considered
as relevant targets for diagnosis and therapy. Recently, we
reported on ["®FIFACH as a novel MCT-targeting imaging
agent (1), whose limited blood-brain barrier permeability,
however, excludes application in brain diseases. Accordingly,
we aimed to develop a more lipophilic FACH-derived
radiotracer possessing higher brain uptake. Materials and
Methods: Two  2-fluoropyridinyl-substituted analogs of
FACH (7 and 2) were obtained by Buchwald-Hartwig cross
coupling reaction. The potency of 1 and 2 to inhibit MCT1
was measured by [“Cllactate uptake assay using rat brain
endothelial-4 cells. Radiolabeling of ["®F]7 was proceeded
using 1 mg nitro precursor and ["®F]fluoride in the presence
of Kryptofix and K,CO, in dimethyl sulfoxide at 130 °C
within 15 min. The IogDMvalue of ['®F]7 was experimentally
determined in the n-octanol-PBS system. For biological
evaluation of ['8F]7, in vitro autoradiography on cryosections
of mouse kidney and small animal PET-MRI studies in female
CD-1 mice were performed. Target specificity was proven
by using the sodium salt of the MCT inhibitor a-cyano-4-
hydroxycinnamic acid (a-CCA-Na). Results: The analogs 1
and 2 inhibited MCT1 with IC., values of 118 and 274 nM,
respectively. ['®F]7 was obtained by radiofluorination of
the nitro precursor via nucleophilic aromatic substitution
reaction with radiochemical yields of 73 + 12% (n = 4, non-
isolated, radio-HPLC), a high radiochemical purity of > 98%
and molar activities in the range of 180-200 GBg/umol (n =
3, end of synthesis) using starting activities of 2-3 GBq. The
IogDMvalue of 0.82 achieved for ['®F]7 indicated 2-fold higher
lipophilicity in comparison to ['8F]JFACH (2). In vivo and in vitro
studies revealed high uptake of the new radiotracer in kidney
and other peripheral MCT-expressing organs together with
significant reduction by using a-CCA-Na (10 uM). The brain
uptake of ["F]7 was similar to ["®F]FACH without significant
washout and an almost unchanged SUV of 0.15 between 15
and 60 min p.. Conclusion: Despite a higher lipophilicity of
['8F]7 compared to ['®F]JFACH, the brain uptake of ['®F]7 was in
a similar low range, revealing the need for further structural
modification. However, a high and specific uptake of the
new radiotracer in the kidneys suggests suitability of ['F]7 for
investigations on the expression of MCT in vivo. References:
(1) Sadeghzadeh M, et al. J Label Compd Radiopharm. 2019;
62:411-424. (2) Sadeghzadeh M, et al. Sci Rep. 2019; 9: 18890-
18897.
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2-['®F]FDG metabolism: The role of alternative metabolic
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Aim/Introduction: Studies show that the PET-tracer 2-['®F]
FDG can be further metabolized via alternative metabolic
pathways, such as the oxidative pentose phosphate
pathway (oxPPP) after its phosphorylation (1), questioning
the exact trapping mechanism and current PET-signal
quantification. Recent discoveries further propose that 2-['®F]
FDG accumulation in brain is largely independent of glucose
consumption, but reflects the activation of a metabolic
pathway in the endoplasmic reticulum, triggered by the
oxPPP  isoenzyme  hexose-6-phosphate-dehydrogenase
(H6PD) (2). The aim of this study is to examine 2-["®F]FDG
metabolism in the light of these findings in order to better
understand its influence on the tracer's accumulation and
kinetics. Materials and Methods: Accumulation experiments
and metabolism studies were performed using 3 different
human cancer cell lines (HT29, Huh7, HT1080). Cells were
pre-treated with oxPPP inhibitors (e.g. DHEA) and different
media, incubated with 2-["®FIFDG, lysed and analyzed with
a gamma counter or radio-HPLC. Previously characterized
metabolites were produced as references following published
procedures (3). OxPPP enzyme activities were determined
spectrophotometrically in equally treated cell lysates by
measuring NADPH. In addition, in vitro kinetics were analyzed
with LigandTracer technology. Results: Up to 95% 2-["*FIFDG-
6-phosphate conversion and 11 metabolites were detected,
which was most pronounced in HT29 and enhanced
by fasting or DHEA treatment. The combination led to a
substantial formation of the oxPPP metabolite (up to 60%),
deceleration of 2-["®F]FDG uptake and substantial decrease
in total accumulation (down to 35%). HPLC measurements
revealed that the oxPPP enzyme glucose-6-phosphate-
dehydrogenase (G6PD) can also process 2-["®F]FDG-6-P. In
enzyme activity measurements, G6PD/HEPD activity was
shown to be lowered or unaffected by DHEA under starving
when tested with glucose-6-phosphate, but enhanced
using FDG-6-phosphate. Conclusion: Metabolism of 2-['8F]
FDG can be substantial in vitro and enhanced by fasting or
oxPPP manipulation. Our enzyme activity data support the
hypothesis that 2-["(F]IFDG may not be sweepingly seen as
glucose surrogate. Contradicting Marini et al. (4), we found
that 2-["®F]FDG is not only processed by H6PD, but also by
G6PD, adding another layer of complexity to its intracellular
fate. Enhanced metabolism via oxPPP enzymes correlates
with a significant reduction of 2-["®F]IFDG accumulation
under glucose deprivation, however, further evaluations are
needed to prove causality. References: (1) Bender D, et al. J
Nucl Med. 2001 Nov, (2) Cossu V., et al. Eur J Nucl Med Mol
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Imaging. 2019 May, (3) Rokka J,, et al. J Chromatogr B Analyt
Technol Biomed Life Sci. 2017 Mar, (4) Marini C,, et al. Sci Rep.
2016 Apr
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High-Contrast Radionuclide Imaging of EpCAM Expression
in Ovarian Cancer Using DARPin Labeled With a Non-
Residualizing Label
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& Ovchinnikov Institute of Bioorganic Chemistry, Moscow, RUSSIAN
FEDERATION, “Sechenov University, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: Disseminated ovarian cancer is often
diagnosed at late stages and requires effective and safe
systemic treatment. Epithelial cell adhesion molecule
(EpCAM) has intense overexpression in up to 75% of
ovarian cancers and is a promising therapeutic target. To
identify patients with high EpCAM expression for targeted
treatment, radionuclide molecular imaging could be
performed. Designed ankyrin repeat protein (DARPin) Ecl
has high affinity to EpCAM (68 pM), small size (18 kDa)
and was shown to be slowly internalized by pancreatic
cancer cells. This provided preconditions for using a non-
residualizing label in this study. The primary aim was to test
a hypothesis that internalization of Ec1/EpCAM complex by
ovarian cancer cells is slow to permit imaging hours after
injection. The secondary aim was to evaluate what dose of
Ec1 would permit DARPin-mediated delivery of cytotoxic
payload to ovarian cancer xenografts. Materials and Methods:
Ec1 was indirectly radioiodinated using N-succinimidyl-
3-methylstannyl-benzoate to provide non-residualizing
['*l]I-PIB label. EpCAM-expressing OVCAR-3 and SKOV-3
ovarian cancer cells were used for characterisation of ['%°I]
I-PIB-Ec1 in vitro and in vivo. Biodistribution was measured
in BALB/C nu/nu mice bearing OVCAR-3, SKOV-3 and Ramos
(negative control) xenografts 6 h after injection. MicroSPECT/
CT imaging was used to confirm the biodistribution data. To
investigate the effect of protein dose on tumor uptake, mice
bearing SKOV-3 xenografts were injected with ['*[]I-PIB-Ec
at 0.8, 4, 40 and 640 pg total protein doses. Results: Ec1 was
labeled with a radiochemical yield of 20+5%. Size exclusion
purification provided radiochemical purity over 95%. Binding
of ['*[]I-PIB-Ec1 to ovarian cancer cells was specific and had
picomolar affinity. Slow internalization of ['*[]I-PIB-Ec1 by
ovarian cancer cells confirmed utility of non-residualizing
label for in vivo imaging. Six hours after injection ['*I]I-PIB-
Ec1 provided tumor-to-blood ratios of 30 + 11 and 48 +
12 for OVCAR-3 and SKOV-3 xenografts, respectively, and
high contrast to other organs. Tumor targeting was highly
specific. MicroSPECT/CT imaging confirmed high-contrast
visualization of OVCAR-3 and SKOV-3 xenografts. High

doses of Ec1 can be administered to mice bearing SKOV-3
xenografts without saturating the tumor uptake. Conclusion:
DARPin ['#I]I-PIB-Ec1 provided high-contrast imaging of
EpCAM a few hours after injection in two models of ovarian
cancer. This can be applied for clinical imaging of EpCAM
using SPECT with ' label, as well as PET with ' and,
potentially, with non-residualizing ["*F]-fluorobenzaldehyde
label. Dose-finding experiment provided a rationale for dose
selection in further studies using therapeutic conjugates of
Ec1 for targeted therapy. References: None
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tumor growth inhibition, and PET-imaging of HER3 for
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Aim/Introduction: } The human epidermal growth factor
receptor type 3 (HER3) is involved in tumor progression
and therapy resistance, and a potential therapeutic target
in cancer. HER3-targeting affibody molecules (Z) are a
promising theranostic approach for diagnostic imaging
of HER3 expression and tumor growth inhibition. The aim
of this study was to investigate the therapeutic efficacy of
HER3-targeting affibody-conjugates fused to an albumin
binding domain (ABD) (Z-ABD, Z-Z-ABD, Z-ABD-Z, ABD-
Z-7-, ABD-Z) and the potential of affibody-based imaging
of HER3 expression for therapy monitoring in a preclinical
model. Materials and Methods: The new conjugates were
labeled with indium-111 via C-terminal maleimide DOTA
and their biodistribution was studied in tumor bearing mice.
Inhibition of cell proliferation and receptor phosphorylation
was studied in vitro using HER3-expressing BxPC-3 cells.
For the in vivo therapy BxPC-3 xenografted mice (n=10/
group) with were treated (ip, three times/week) with
Z-ABD, Z-7-ABD, Z-ABD-Z, control groups were treated with
seribantumab or PBS. Affibody [686a]Ga—HE3foNODAGA was
used to study receptor occupancy by microPET/CT imaging.
Results: Residence time in blood was found the longest for
Z-ABD and Z-ABD-Z and tumor accumulation the highest
for Z-ABD, Z-Z-ABD, Z-ABD-Z. These conjugates inhibited
cell proliferation and HER3 phosphorylation in vitro. In vivo,
treatment was well tolerated without adverse effects. All
treatment groups showed significantly inhibited tumor
growth and significantly prolonged survival compared to
PBS control. Treatment effect of Z-ABD and Z-ABD-Z (median
survival 80.5 d), was significantly stronger than Z-Z-ABD (72
d), and comparable with seribantumab (83 d). microPET/CT
imaging with [%Ga]Ga-H E.-Z-NODAGA showed uptake of the
radiotracer in the tumor in PBS group, but not in the treated
groups, due blocking of HER3 by the therapeutic agents.
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Accumulation of [@Ga]Ga—HE{ZfNODAGA was observed in
livers (mErbB3 expressing) in groups treated with PBS and
non-cross-reactive seribantumab; in group treated with
Z-ABD liver uptake was lower and no uptake was observed
in groups treated with Z-Z-ABD, Z-ABD-Z. HER3 expression
in tumors was confirmed in all groups at end-point by
IHC. Conclusion: Combination of different HER3-affibody-
constructs could be used for theranostic approaches in HER3-
expressing cancer. The molecular design of the ABD-fused
HER3 targeting agents affected their therapeutic efficacy.
We have demonstrated that radiolabeling of therapeutic
proteins helped to select the most promising candidates for
further evaluation. The use of PET imaging with companion
agent allowed therapy monitoring demonstrating receptor
occupancy during HER3-targeted therapy. References: None
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In vitro receptor autoradiography utilising a
novel "n-labeled GIP receptor antagonist
reveal high signals in neuroendocrine tumours: A
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Universitéitsmedizin, Berlin, GERMANY.

Aim/Introduction: The gastric inhibitory — polypeptide
receptor (GIPR) represents a promising structure for targeted
radionuclide therapy. Autoradiography studies employing
the agonistic peptide GIP(1-30) revealed substantial GIPR
expression in numerous cancer types such as NETs and MTC
and virtual absence in normal tissues [1]. We hypothesised
that a GIPR antagonist might increase the detection of
binding sites, as shown for the SSTR2 antagonist JR11 in
comparison to the agonist DOTATATE [2]. 3B Pharmaceuticals
has developed a high affinity GIPR antagonist (3BP-Tracer) for
targeted radiotherapy of GIPR-positive tumours. In this study,
we show a clear ranking of GEP-NETs visualising compounds
based on autoradiographic signal intensity: ""'In-3BP-Tracer
~ "Mn-JR11 > "In-DOTATATE > '""In-GIP(1-30). Materials and
Methods: The novel 3BP-Tracer consists of a GIPR targeting
moiety that is conjugated to DOTA enabling complexation
of both diagnostic and therapeutic radionuclides. A human
GIPR- transfected cell line was used for affinity assessment
of the 3BP-Tracer by flow cytometry and radioligand binding
assay. Antagonism was verified via Ca** signalling assay.
In vitro receptor autoradiography was performed on GEP-
NETs, their metastases, and corresponding normal tissues
using the following tracers: '""In-3BP-Tracer, '"'In-GIP(1-30),
"n-DOTATATE, and "'In-JR11. Results: Antagonism of the
3BP-Tracer was confirmed by the absence of Ca** release
after binding of 3BP-Tracer with single digit nanomolar
affinity to the hGIPR transfected cell line and by inhibition of
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GIP(1-30) binding mediated Ca** signalling. In vitro receptor
autoradiography in GEP-NETs revealed up to 6-fold higher
signals of the "'In-labelled GIPR antagonist, relative to the
clinically relevant SSTR2 agonist DOTATATE. Binding signals
of both GIPR and SSTR2 antagonists were equally strong in
most GEP-NETs and all metastases. However, in contrast to
"In-JR11, "In-3BP-Tracer showed no off-target binding
to normal tissues. Signal strength of the GIPR agonist '"'In-
GIP(1-30) was close to background in all investigated tumour
samples. In SSTR2-positive tumours and liver metastases,
""In-JR11 showed 3- to 6-fold increased uptake compared
to "In-DOTATATE. However, ""'In-JR11 was found to bind
non-specifically to normal tissues such as ileum and liver.
Conclusion: The antagonist '"'In-3BP-Tracer was found to bind
ina receptor-specific manner to GEP-NETs and corresponding
metastases without unexpected off-target binding in normal
tissues. Since '""In-3BP-Tracer revealed substantially higher
GIPR signals relative to previous autoradiography studies with
GIP(1-30), our results strongly emphasise the clinical potential
of the novel GIPR antagonist for targeted radiotherapy in
NETs. References: [1] Waser, B., J Clin Endocrinol Metab, 2011.
[2] Reubi, J.C,, JNM, 2017. 58(2): p. 300-306.

OP-026

Multimodal In Ovo Imaging: The chicken embyro as an
alternative model in preclinical research

T. Balber'?, J. Christl', J. Friske’, S. M. Bugayong?, V. Frohlich’,

A.S. Zacher?, L. Nics?, W. Wadsak**, M. Hacker?, T. Helbich?, M.
Mitterhauser'?;

"Ludwig Boltzmann Institute Applied Diagnostics, Vienna,
AUSTRIA, ?Division of Nuclear Medicine, Department of Biomedical
Imaging and Image-guided Therapy, Medical University of
Vienna, Vienna, AUSTRIA, *Division of General Radiology,
Department of Biomedical Imaging and Image-quided Therapy,
Medical University of Vienna, Vienna, AUSTRIA, “Center for
biomarker research in medicine, CBmed GmbH, Graz, AUSTRIA.

Aim/Introduction: The preclinical evaluation of novel PET
diagnostics is time-consuming and costly, but many tracer
candidates ultimately fail in vivo. We lack an adequate, but
affordable model for preselecting high-potential candidates
while reducing animal experimentation. This need has
already been recognised by others and comparable in vivo
distribution of several PET and SPECT tracers have been
demonstratedin mice and chickenembryos post mortem. In
addition, the Chorion Allantois Membrane (CAM), as a highly
vascularized membrane on the periphery of the embryo, in
combination with the natural embryonic immunodeficiency
makes xenotransplantation possible. Previously, in vivo PET/
CT has been successfully performed in a human glioblastoma
CAM model including dynamic imaging protocols.? Thus, we
aim to further explore the potential and possible limitations
of this model in preclinical tracer development. Materials and
Methods: To this, specific-pathogen free, fertilized chicken
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eggs were incubated for 18 days to allow for embryonic
development and formation of the CAM. Xenografts were
generated by opening the eggshell and inoculating the
CAM with human prostate cancer cells. PET-tracers (e.g. ['F]
FDG, ['FIFEC, ['|FIPSMA-1007) were applied intravenously
to a CAM-vessel. Immobilization of the embryo during
imaging was achieved by applying volatile anesthetics or
inducing hypothermia. Multimodal imaging was performed
on a preclinical PET/CT scanner or using a PET Insert and a
9.4 Tesla micro-MRT. Results: Growth and vascularization of
implanted tumor cells could be achieved within 5 to 7 days
after inoculation depending on the cell line. Multimodal
imaging (PET/MRI, contrast-enhanced PET/CT) enabled a
clear delineation of tracer-accumulating tumor grafts. Due to
the high soft tissue contrast, combined PET/ MRI significantly
improved the accurate assessment of the organ-specific
tracer distribution including brain uptake in the living chicken
embryo. Conclusion: The in ovo model provides an affordable
preclinical system of medium physiological complexity that
has proven useful in tracer development, reducing the use
of small animals in the future. The established workflow and
imaging protocols demonstrate the resolution required for
PET imaging of oncological models, and in ovo pPET/MRI
opens a new perspective in neurological imaging. References:
(1) Haller S et al, Nucl Med Biol 42 (2015) 226-233, (2) Warnock
Getal, J Nucl Med 2013; 54 (10)

OP-027

Reducing abdominal background in 4FMFES-PET using
intestinal peristalsis inhibitors: a translational study

M. Paquette, E. Espinosa-Bentancourt, E. Lavallée, S. Phoenix, B.
Guérin, E. E. Turcotte;

Université de Sherbrooke, Sherbrooke, QC, CANADA.

Aim/Introduction: Like every steroidal compounds, the
Estrogen Receptor (ER) targeting PET tracer 4-fluoro-11p3-
methoxy-16a-[18F]fluoroestradiol ~ (4FMFES) is  mainly
eliminated via the hepatobiliary pathway. While 4FMFES
allows unprecedentedly background-free assessment of
thoracic ER+ lesions, gynaeco-oncological applications are
more likely to be impaired by the overwhelming presence
of radioactive intestinal content in the lower abdomen. In
this project we sought to investigate the use of different
pharmacological interventions, first in mice, then in uterine
cancer patients, to slow down progression of the intestinal
bolus sufficiently to reduce abdominal background at the
time of imaging. Materials and Methods: Small cohorts (n =
4 each) of Balb-c mice received either 100 ul saline (control)
or 80 pg loperamide per os 15 minutes prior injection of
4FMFES, or repeated intravenous administration of 10 pg
hyoscine butylbromide at 0, 20- and 40-minute post tracer
injection. Mice were imaged on a small animal PET scanner for
90 minutes. Images were reconstructed using T-minute time
frames, and progression of the intestinal content was tracked.

In parallel, uterine cancer patients (n = 20) were recruited to
evaluate 4FMFES-PET/CT for this new application. All patients
were fasted for 5 hours before imaging, then were given
either a 4 mg loperamide tablet 15 minutes prior 4FMFES
injection or were injected with 20 mg hyoscine butylbromide
at 0, 20 and 40 minutes after administration of the tracer. All
patients also received furosemide after tracer injection to
clear the bladder. Head-to-thigh acquisition occurred at 60
minutes post-injection. Abdominal background surrounding
the uterine area was reported as SUVMean and intestinal
progression was qualitatively evaluated. Results: While no
differences could be observed for the distance traveled by
the intestinal content between the control group and the
hyoscine butylbromide treatment in mice (90.6 + 134 mm
and 85.4 + 19.1 mm, respectively), loperamide pre-treatment
had a significant effect (57.6 £ 21.9 mm; p < 0.01). In contrast,
no improvement in abdominal background was observed
in patients receiving loperamide prior to 4FMFES, whereas
repeated injection of hyoscine butylbromide allowed
substantial reduction of abdominal uptake and improvement
in image quality in most patients receiving this drug.
Conclusion: It is possible to reduce abdominal background
of 4FMFES-PET using drugs inhibiting intestinal peristalsis in
combination with diuretic agents to clear the bladder. Other
steroidal PET tracers might benefit from this protocol. Other
pharmacological agents, such as low-dose opioids will be
investigated in the near future. References: None
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OP-028

An international quantitative SPECT/CT imaging exercise
for Lu-177

J. Tran-Gia’, A. P Robinson?, N. Calvert®, A. M. Denis-Bacelar?, A. J.
Fenwick?* K. M. Ferreira?, D. Finocchiaro®®, F. Fioron?®, E. Grassi®, W.
Heetun?, S. J. Jewitt’, T. Kalathas®, M. Kotzasarlidou®, M. Ljungberg®,
D. R. McGowan”'°, J. Scuffham'’, K. Sjogreen Gleisner’, J. Tipping?, J.
Wevrett!!, M. Lassmann’;

'Department of Nuclear Medicine, University of Wiirzburg,
Wiirzburg, GERMANY, ?National Physical Laboratory, Teddington,
UNITED KINGDOM, *The Christie NHS FT, Manchester, UNITED
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Unita Sanitaria Locale di Reggio Emilia - IRCCS, Medical Physics
Unit, Reggio Emilia, ITALY, *Department of Physics and Astronomy,
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Physics, Lund, SWEDEN, "®University of Oxford, Oxford, UNITED
KINGDOM, ""Royal Surrey NHS FT, Guildford, UNITED KINGDOM.
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Aim/Introduction: Patient-specific dosimetry is required to
ensure the safety of molecular radiotherapy treatments
and to predict response. Dosimetry involves several steps,
the first of which is the determination of the activity of the
radiopharmaceutical taken up by an organ/lesion over time.
As uncertainties propagate along each of the subsequent
steps (integration of the time-activity curve, absorbed dose
calculation), establishing a reliable activity quantification is
essential. The MRTDosimetry project was a European initiative
tobringtogetherexpertisein metrology and nuclear medicine
research, with one main goal of standardising quantitative
Lu-177 SPECT/CT imaging based on a calibration protocol
developed and tested in a multicentre intercomparison.
Materials and Methods: The intercomparison included eight
SPECT/CT systems (3xSiemens, 4xGE, 1xMediso). Each site
performed three measurements using the same acquisition
(medium energy collimator, 2x60 projections of 60s, 208keV
main energy windows) and reconstruction (OSEM with 25
iterations, 2 subsets, no postfiltering, attenuation correction
[CT-based], triple-energy-window scatter correction [6%-
20%-6% scatter-main-scatter], and resolution recovery [if
available]): 1. Determination of image calibration factor (ICF):
Counts (enlarged VOl around 216-mm Jaszczak cylinder filled
with ~400MBq) divided by activity and scan duration (unit:
cps/MBQ). 2. Determination of recovery coefficients (RCs) for
partial-volume correction (PVC) in IEC NEMA body phantom
with 6 hot spheres (activity concentration ~2.0MBg/mL):
Activity in CT-based VOI (counts/ICF/scan_duration) divided
by each sphere’s activity. Recovery curve: Comparison
of weighted 3-parameter (b1/(1+(b2/volume)Ab3)) and
2-parameter fit (b1:=1) of RCs against sphere volumes. 3.
Validation of quantitative imaging setup in 3D-printed
kidney and spleen phantoms filled with different activity
concentrations (kidney cortex & spleen: ~1.5 MBg/mL, kidney
medulla: ~0.5 MBg/mL) assembled in Jaszczak cylinder
(custom-made baseplate for repeatable positioning): Activity
in CT-based VOI (counts/ICF/scan_duration) divided by
volume-dependent recovery value. An uncertainty analysis
was performed for all measurements. Results: Similar
combinations of imaging system and reconstruction led
to similar ICF values (Siemens 3/8" [21.5+1.6] cps/MBq,
GE 3/8" [454425] cps/MBq). In the anthropomorphic
phantom validation, the mean ratios between SPECT-based
and radionuclide calibrator-based activity were very close
to the ideal value of 1 for the 3-parameter fit: 1.02+0.10
(kidney), 1.0740.11 (spleen). Larger deviations were seen for
the 2-parameter-fit: 0.89+0.06 (kidney), 0.94+0.06 (spleen).
Conclusion: This comparison exercise shows that reliable
quantitative SPECT/CT is feasible when following the very
specific recommendations of the dedicated calibration
protocol developed within MRTDosimetry. In addition, for an
anthropomorphic phantom, the count loss due to spill-out
was successfully compensated by using a standardized PVC
based on sphere-based RCs. References: http://mrtdosimetry-
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empir.eu/wp-content/uploads/2019/08/15HLT06_
Publishable_Report_M36_Final.pdf

OP-029

An in silico study on the influence of radiosensitivity and
tumor growth on the total tumor volume in "7’Lu-PSMA
therapy

P. Kletting', A. Gafita?, H. Wang?, A. Beer', W. Weber?, M. Eiber?, G.
Glatting';

"Universitét Ulm, Ulm, GERMANY, ?Technische

Universitct Miinchen, Minchen, GERMANY.

Aim/Introduction: Physiologically-based pharmacokinetic/-
dynamic modeling (PBPK/PD) allows to estimate important
physiological and pathophysiological parameters using
time activity data and tumor volume changes over time.
The aim of this work was to 1) estimate tumor growth rates
and radiosensitivities in patients with metastatic castration-
resistant prostate cancer (mCRPC) and 2) to determine which
combinations of tumor growth rate and radiosensitivity lead
to a reduction of total tumor volume following '""Lu-PSMA
radioligand therapy (RLT) by model simulations. Materials and
Methods: A PBPK/PD-model was developed describing the
pharmacokinetics, tumor growth according to the power-law
model and treatment effect in terms of the linear-quadratic
model. The tumor is considered to be a sphere whose radius
grows linearly, and the average size of the tumor lesions
depends on the total tumor volume (TTV) of the patient. The
radiosensitivity parameter a and the growth rate Ag (tumor
volume radius change per day) of the model were fitted
to data derived from PSMA-targeted PET/CT prior to and
following the first cycle of 177Lu-PSMA-targeted therapy.
The employed data were PSMA-positive TTV and total tumor
activity concentration (TTA) determined semi-automatically
in 30 patients using the gPSMA software. To obtain additional
information on the global pharmacokineticsinthe patient, the
kidneys volume and activity were determined in the PET/CT
prior and post treatment and in one peri-therapeutic SPECT/
CT. Based on the estimated parameter values, simulations
were performed for various combinations of radiosensitivity
(a=0.001-0.1 Gy-1) and tumor growth rate (A\g=0.0004-0.04
cm/day). For each combination, the TTV was simulated
after 6 cycles of "/Lu-PSMA RLT using a 6-week regimen
of 74 GBg and 80 nmol amount of substance. Results: The
growth rates (A\g=0.016+0.010 cm/day) and radiosensitivities
(a=0.0440.03 Gy™") of the PBPK/PD model were determined
by fitting to the patients data. These parameter values
compare favorably with literature values from radiotherapy
and brachytherapy. The TTV simulations after 6 cycles show
that for average tumor growth and radiosensitivity within
this patient population, a "’Lu-PSMA RLT 6-week regimen
of 6 cycles leads to a TTV reduction in 8 out of 30 patients.
Conclusion: This PBPK/PD modeling approach allowed to
separately investigate the influence of radiosensitivity and
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tumor growth on the total tumor volume after therapy.
The identification of subpopulations with specific ranges of
radiosensitivities or tumor growth values in a large patient
population might improve patient selection for therapy.
References: None

OP-030

Impact of gamma camera uniformity calibration methods
in SPECT Imaging

K. Ferreira, W. Heetun, A. P Robinson;

National Physical Laboratory, Teddington, UNITED KINGDOM.

Aim/Introduction: The performance of conventional gamma
cameras currently used in nuclear medicine is inherently
non-uniform due to the underlying technology. The
impact of non-uniformities in SPECT imaging has been
widely recognised but more work is necessary to quantify
the differences in corrections generated from different
measurement techniques. In this work the impact of
applying different uniformity calibration maps in SPECT
imaging will be investigated. Materials and Methods: In this
work, the uniformity of a Mediso AnyScan SPECT-CT camera
was calibrated for Tc-99m imaging using a range of intrinsic
and extrinsic methods. For intrinsic calibrations the following
source geometries were used: *“"Tc point Source, *’Co point
source and a “"Tc flood source. For extrinsic uniformity
calibration a #“™Tc and a *’Co flood sources were used. To
assess the impact of the choice of correction on SPECT/CT
imaging datawasacquired for:a cylindrical Jaczszak phantom,
a NEMA phantom and a 3D-printed organ phantom filled
with a known amount of *™Tc using the different uniformity
calibration maps. The images were assessed visually to
check for differences; and the Mean Squared Error (MSE)
and respective uncertainties were calculated to estimate
the possible differences between images. The percentage
difference between total counts in the images was calculated
to estimate the impact on quantitative imaging of using
different uniformity calibration maps. Results: The use of
intrinsic calibration maps was found to reduce the system
sensitivity (total counts) compared to the corresponding
extrinsic calibration. Changes in the sensitivity of the system
were reported in terms of percentage when using different
uniformity calibration maps, for the cylindrical phantom
variations between -5.8 % and 5.2 % were estimated; for the
NEMA phantom the differences ranged between -6.5 % and
6.3 % and for the 3D-printed organ differences between -3.4
% and 3.3 % were reported. Conclusion: This work showed
that the method used for uniformity calibration has an
impact in image quantification for SPECT. In molecular
radiotherapy, these differences can be propagated to the
absorbed dose calculations resulting in an underestimation
or overestimation of the absorbed dose depending on the
calibration map used. References: None

OP-031

Verification of xSPECT Quant for Quantitative '2I-mIBG
SPECT/CT Imaging

K. Baete, M. Sevenois, E. Pauwels, C. M. Deroose;

Nuclear Medicine, University Hospitals Leuven; Nuclear
Medicine and Molecular Imaging, Department of

Imaging and Pathology, Leuven, BELGIUM.

Aim/Introduction: We have verified the accuracy of xSPECT
Quant, a quantitative SPECT/CT imaging technique (Siemens
Healthineers, Erlangen, Germany), for neuroendocrine tumor
imaging using '?l-meta-iodobenzylguanidine ('*I-mIBG).
Image quantification in SPECT/CT is useful when comparing
'2l-mIBG with alternative PET/CT theranostics agents, such
as ®Ga-labeled somatostatin analogues or the recently
introduced '®F-meta-fluorobenzylguanidine. For that, SPECT/
CT requires advanced QC and reliable activity determination.
We assessed long-term stability of radionuclide calibrator
and SPECT/CT cross-calibration accuracy using gamma
spectrometry analysis. Materials and Methods: We verified the
calibration factor settings of a radionuclide calibrator (IBC-
LITE, VIK-202, Comecer) using the reported '*| activity of an
AdreView™ vial (GE Healthcare). We studied the influence of
the used recipients (vial, syringe) with and without a copper
filter insert. We transferred the '#| activity uniformly in 1000
ml water in a plastic bottle. We weighed the recipients before
and after activity transfer (analytical balance, Mettler), and
corrected for residual syringe activity. From the | solution,
we pipetted and weighed three 1 ml samples for gamma
spectrometry. Subsequently, we prepared a Symbia Intevo
Bold (Siemens Healthineers, Erlangen, Germany) SPECT-
CT camera for quantitative image analysis by performing
standard maintenance and quality control procedures. We
calibrated the SPECT camera for absolute '| quantification
using the xSPECT Quant Calibration Source Kit, containing a
NIST traceable 7Se reference source. Using MELP collimators
and factory based xSPECT acquisition and reconstruction
settings, we performed a SPECT/CT acquisition of the bottle
with the '| solution. We reconstructed the projection data
using the xSPECT reconstruction method, and we analyzed
the SPECT images, corrected for scatter, attenuation, decay,
and expressed in Bg/ml, using MIM Encore (MIM Software,
Cleveland, OH). We measured the samples using a 3-inch
gamma counter (Wizard 1480, Perkin Elmer) with adjusted
energy window settings to avoid the low-energy influence
of possible 'l contamination. We also verified the linearity of
the gamma counter count-rate using the decaying samples.
Results: At reference time, the prepared phantom activity
concentration was 200.8 kBg/ml. In a central volume-of-
interest in the bottle, the measured activity concentration of
the xSPECT image measured 201.5 kBg/ml. Hence, the SUV
deviation is 0.3 %. The gamma counter efficiency measured
0.778 + 0.001 cps/Bq. The deviation from linearity between
400 Bg and 50 kBg '#I was below 0.4%. Conclusion: We
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established quantitative SPECT/CT imaging for '»l, using
a *Se reference source based calibration, and introduced
quality assurance measures to perform follow-up analysis of
the involved equipment. References: None

OP-032

Experimental validation of absolute SPECT/CT
quantification for response monitoring in patients with
coronary artery disease

A.van de Burgt', P Dibbets-Schneider’, C. H. Slump?, A. J. H. A.
Scholte!, D. E. Atsma’, L. F. de Geus-Oei'?, F. H. P van Velden';
'Leiden University Medical Center, Leiden, NETHERLANDS,
2University of Twente, Enschede, NETHERLANDS.

Aim/Introduction: Myocardial perfusion scintigraphy (MPS) is
based on visualinterpretation of relative myocardial perfusion
and might underestimate the severity of ischemia due to
global hypoperfusion. Quantification of SPECT imaging
enables absolute measurement of perfusion defects. The aim
of this experimental study is to assess quantitative accuracy
and precision of a novel iterative reconstruction technique
(Evolution; GE Healthcare, Milwaukee, USA) for the potential
application of response monitoring using *™Tc-tetrofosmin
SPECT/CT in patients with coronary artery disease (CAD).
Materials and Methods: Acquisitions of an anthropomorphic
torso phantom, with cardiac insert containing defects (with
varying sizes) filled with “"Tc-pertechnetate, were performed
on a SPECT/CT camera (Discovery 670 Pro, GE Healthcare).
Subsequently, volumes-of-interest of the defects were
manually drawn on CT to assess the recovery coefficient (RQ).
Bull's eye plots were composed to evaluate the uptake per
segment. Finally, " Tc-tetrofosmin SPECT/CT scans of 10 CAD
patients were collected retrospectively before and after bone
marrow cell (BMC) injection and used as a patient feasibility
study to illustrate and test Evolution for clinical application.
Results: The phantom study showed that the activity
concentration converged after seven iterations (ten subsets).
The average repeatability deviation of all configurations was
2.91% and 3.15% (%SD mean) for filtered (Butterworth) and
unfiltered data, respectively. The accuracy after post-filtering
was lower compared to the unfiltered data with a mean(SD)
RC of 0.63(0.05) and 0.70(0.07), respectively (p<0.05). More
artificial defects were found on Bull's eye plots created with
the unfiltered data compared to filtered data. Eight out of
ten patients showed significant changes in uptake before
and after BMC injection (p<0.05). The median time between
the SPECT/CT scans before and after BMC injection was 9
months. Conclusion: In a phantom study, it was demonstrated
that absolute quantification of *“™Tc-tetrofosmin SPECT/CT
is feasible, when seven iterations (ten subsets), Butterworth
post-filtering (cut off frequency 0.52in cycles/cm, power 5)
and manual delineation on CT images are applied. To show
sufficient evidence for the use of Evolution in clinical practice
for treatment response monitoring, validation should take
place in a future clinical study. References: None
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Effect of Respiratory Motion on Dosimetric Measurements
for **"Tc-MAA SPECT/CT

Z. Lu, G. Mok,

Biomedical Imaging Laboratory (BIG), Department of

Electrical and Computer Engineering, Faculty of Science

and Technology, University of Macau, Taipa, MACAQ.

Aim/Introduction: Respiratory motion compromises *™Tc-
MAA SPECT image quality and quantitation accuracy
especially near the diaphragmatic region [1]. This study aims
to systematically investigate the effect of breathing motion
on lung shunt fraction (LSF), tumor-to-normal liver ratio
(TNR), injected activity (IA) and absorbed dose estimation in
#mTc-MAA SPECT/CT for *°Y microsphere radioembolization
treatment planning. Materials and Methods: The 4D extended
cardiac torso (XCAT) phantom was used to simulate a
phantom population of 72 phantoms, modelling 6 different
anatomies, 2 TNRs (8.2 and 13), 2 tumor sizes (3.0 and 4.5 cm
diameter), 4 tumor locations and 3 axial/anterior-posterior
motion amplitudes of 1/0.6, 2/1.2 and 3/1.8 (cm), mimicking
PmTc-MAA distribution with LSF of 5%, 10% and 15%.
Phantoms with no motion were also generated for reference.
Ananalytical projector for low energy high resolution parallel-
hole collimator was used to simulate 128 projections over
360°for SPECT, modeling attenuation, scatter and geometric
collimator-detector-response (GCDR). The OS-EM algorithm
was employed for image reconstruction with 4 iterations
and 16 subsets with attenuation correction using averaged
attenuation map, effective source scatter estimation and
GCDR modelling. The volumes-of-interest (VOIs) for liver,
lungs and tumor were mapped out from the reconstructed
images based on the original phantom organ maps. The LSF,
TNR, IA, absorbed dose of normal liver, tumor and lungs were
calculated based on the measured counts from different VOIs
and the partition model [2]. Results: Generally, along with the
increase of breathing motion amplitude, the absolute errors
of LSF, TNR, IA and absorbed dose increase. The LSF and
lung dose are overestimated while TNR and tumor dose are
underestimated due to the respiratory motion. Larger LSF
errors associate with tumors located closer to the lung-liver
interface while larger TNR errors associate with smaller tumor
size and higher TNR due to respiration. For axial respiratory
motion of 2 cm and LSF of 10%, the mean errors of LSF,
TNR, IA, absorbed dose of normal liver, tumor and lungs are
69.848.2%, -27.0+7.1%, -12.7410.4%, -2.3+2.5%, -28.6+8.3%
and 69.8+82%, respectively. Conclusion: Respiration
motion has a strong impact for “"Tc-MAA SPECT/CT based
dosimetry and may change the patient management due
to overestimation of LSF and underestimated IA may lead to
under treatment. Further studies to minimize the impact of
respiration on #“"Tc-MAA SPECT/CT are warranted. References:
[1] Bastiaannet R, et al. Medical Physics. 2017;44(10):5270-9.
[21 Ho S, et al. Eur J Nucl Med. 1996;23(8):947-5.
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Quantitation of small lesions by routine PET imaging
protocols in Finland

J. Liukkonen', O. Sipild?, T. Tolvanen®*, H. Halme?, M. Hakulinens,
T.Kangasmaa’, A. Kangasmcdki®, A. Manninen®, T. Ollikainen'®, A.
Sohlberg", K. Tahvanainen'?, V. Tunninen', J. Vuorela',
'Radiation and Nuclear Safety Authority (STUK), Helsinki,
FINLAND, ?HUS Medical Imaging Center, Clinical Physiology and
Nuclear Medicine, University of Helsinki and Helsinki University
Hospital, Helsinki, FINLAND, *Turku PET Centre, Turku University
Hospital, Turku, FINLAND, *Department of Medical Physics, Turku
University Hospital, Turku, FINLAND, *Dept. of Clinical Physiology
and Nuclear Medicine, Diagnostic Imaging Center, Kuopio
University Hospital, Kuopio, FINLAND, *Dept. of Applied Physics,
University of Eastern Finland, Kuopio, FINLAND, "Department of
Clinical physiology and nuclear medicine, Vaasa Central Hospital,
Vaasa, FINLAND, ®Departments of Imaging and Radiotherapy,
Docrates Cancer Center, Helsinki, FINLAND, °OYS Department

of Nuclear Medicine and Radiology, Oulu University Hospital,
Oulu, FINLAND, "Clinical physiology and Neurophysiology North
Karelia Central Hospital, Joensuu, FINLAND, ""Laboratory of
Clinical Physiology and Nuclear Medicine, Pdijcit-Hédme Central
Hospital, Lahti, FINLAND, ’HUS Diagnostic Center, South Karelia
Central Hospital, Department of Clinical Physiology and Nuclear
Medicine, Lappeenranta, FINLAND, Department of Clinical
Physiology and Nuclear Medicine, Satakunta Central Hospital,
Pori, FINLAND, ™Clinical physiology and nuclear medicine,
Central Finland Health Care District, Jyvéiskyld, FINLAND.

Aim/Introduction: The aim of the study was to compare
relative quantitation accuracy of the routine whole-body
imaging protocols in Finnish PET centers. Materials and
Methods: To avoid re-filling the phantom in every center, a
NEMA-2018-1Q phantom with Ge-68 was utilized, including
six hot spheres with diameters of 10,13, 17,22, 28 and 37 mm
with a concentration ratio of 4:1 to background. During five
months period, the phantom was imaged in 11 PET centers
with altogether 14 PET-CT scanners, including analog and
digital systems from two major vendors. In every center, the
local clinical imaging protocol for the whole body F-18-FDG
studies was used. The imaging time was adjusted according
to the average activity concentration of the phantom in the
imaging day, varying from 3.2 to 2.1 MBg/kg, and the patient
activity concentration as well as the patient resting and
imaging times used in the particular center. In every scanning
session, PET imaging was repeated 20 times, except for one
scanner with 10 repetitions. In addition, for one scanner,
the scanning sessions were repeated five times during 5.5
months. The peak, mean and max activity concentrations
were measured from the 20 images and divided by the
known activity concentration of the hot spheres. The results
from the 20 repetitions were then averaged. The average
values for different scanners were compared. Also, the
standard deviations from the five scanning sessions of the

same scanner were compared to the standard deviations
for the 14 different scanners. Results: Measurements from
one scanner produced unexplainable high concentration
values and were excluded from the further comparisons for
now. The minimum-maximum results for the peak activity
concentration ratios for hot spheres with radius of 10, 13, 17,
22,28 and 37 mm were 0.35-0.48, 0.47-0.68, 0.58-0.89, 0.74-
0.99, 0.85-1.02 and 0.93-1.04, respectively. The corresponding
mean value ratios were 0.27-0.49, 0.39-0.68, 0.49-0.79, 0.59-
0.85, 0.68-0.86 and 0.74-0.89, and max value ratios 0.43-
0.77, 060-1.03, 0.76-1.22, 0.86-1.32, 0.99-1.36 and 1.08-1.43.
The same scanner standard deviations for different spheres
resulted in 0.02-0.06, 0.01-0.01 and 0.01-0.02 for the peak,
mean and max value ratios. As expected, the different scanner
standard deviations were clearly bigger, 0.03-0.09, 0.04-0.09
and 0.11-0.14. Conclusion: According to these results, 30
% difference in quantitation of activity concentrations of
relatively small lesions can occur depending on the imaging
site. The peak activity concentration value seemed to give
more accurate concentration results than the mean and max
values. References: None

OP-035

Application of a novel image-based partial volume
correction method on a multi-reconstructed phantom

N. Cole, S. Lindler, K. Krawiec, P Wilson, D. Nelson, J. Sunderland, A.
S. Nelson;

MIM Software, Cleveland, OH, UNITED STATES OF AMERICA.

Aim/Introduction: Quantification of images can be heavily
impacted by the resolution of the imaging system used. This
is notably demonstrated with the partial volume effect (PVE)
which causes an apparent decrease in activity in small regions
of interest (ROI) due to a reduced system resolution. With
resolution quality varying across cameras, reconstructions,
institutions, and exam types, it is imperative to develop a
partial volume correction (PVC) method that can correct PVE
across a range of image resolutions. The aim of this study was
to evaluate the performance of a novel image-based PVC
method that uses system resolution to correct a phantom
image reconstructed with multiple resolutions and varying
degrees of PVE with known full-width-half-max (FWHM)
values (Radial/Axial values ranging from 4.4/6 to 10.7/8.8
and 5/5 to 10/10). Materials and Methods: The SNMMI CTN
oncology PET phantom containing twelve spheres of varying
diameters (7 - 37mm) was acquired using a GE Discovery MI
PET/CT system. Thirty reconstructions were created with
various iterations, subsets, and smoothing filters. The image-
based PVC method utilized known resolution values for
each reconstruction parameter set to model the “spill-in”and
“spill-out” of counts from each source and the background
repeating over an optimized 4 iterations to correct the PVE.
Spheres were segmented with the known sphere size (GS)
and a clinically-used hybrid intensity and gradient-based
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segmentation method (Hybrid). Mean activity (Bg/ml) was
calculated for each ROI before and after PVC, then compared
to measured activity. Results: Measured activity in each sphere
was 25897 Bg/ml. Mean activity across all sphere sizes without
PVC was 14818.9 + 4966 Bg/ml and 15355.1 + 4296 Bg/m,
yielding errors of 42.8% and 41.3% for the GS and Hybrid ROIs
respectively. With PVC, mean activity was 20450.8 + 3623 Bg/
ml and 22584.7 + 5235 Bg/ml reducing the error to 21.1%
(GS) and 20.8% (Hybrid). This reflects an error reduction from
20% to 8.5% for 37mm spheres and 72.9% to 48.3% for 7mm
spheres using the GS ROIs. Using Hybrid ROIs, the error was
reduced from 22.8% to 12.1% for 37mm spheres and 71.7%
to 47.1% for 7mm spheres. Conclusion: The image-based
PVC method consistently improved activity quantification
across a range of resolutions by iteratively modeling the PVE;
accounting for a known resolution. This method significantly
reduced errors for small volumes which can lead to improved
accuracy in image analysis and treatment planning.
References: Wan, H. et al. EINMMI (2018) 45 (Suppl 1): S1-S844

OP-036

Tracer effect on partial volume correction of Brain PET/MR
imaging

E. Balci', U. Akdemir?, L. O. Atay’;

'Gazi University Medical Faculty Department of Nuclear

Medicine, Ankara, TURKEY, °Gazi University Medical Faculty
Department of Nuclear Medicine, Ankara, TURKEY.

Aim/Introduction: Partial volume effect correction (PVEC)
is very important in PET brain imaging in terms of getting
regionally accurate tracer uptake values. In this study, regional
tracer uptake values from metabolic and amyloid brain PET/
MR imaging data that were obtained with/without PVEc (no-
PVEc) were compared in the same group of patients with
clinically suspected Alzheimer's disease (AD). Materials and
Methods: Fourteen patients with clinically suspected AD
were included in the neurodegenerative group (NG) and
44 subjects as control group (CG) in the study. The tracers
used were (F'®fluorodeoxyglucose and (F'®)flutemetamol,
respectively, for the metabolic and amyloid PET/MR scans
in the NG. Only metabolic PET/MR imaging was performed
in the CG. Segmentation of T1-weighted brain MRl images
and its co-registration with PET was done with the FreeSufer
software. PVEc was applied using the Miller-Gartner method
in the PetSurfer code. The total uptake values from PVEc/no-
PVEc PET images were recorded using 93 anatomical regions
covering the cortical-gray-matter (GM) regions, subcortical-
GM structures, and white-matter (WM) regions. The percent
change of values from no-PVEc to PVEc PET images were
calculated by the formula: (PVEc-(no-PVEQ))/(no-PVEC).
Results: Regional uptake values were increased by an average
of 32% when PVEc was applied to the metabolic PET images
in the NG patients. The highest increase was observed in
the pericalcarine-transverse temporal in cortex-GM regions
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and the putamen-caudate-nucleus-accumbens areas while
WM uptake values decreased. The results observed in the
CG were similar. For the amyloid PET images the change in
regional uptake values were heterogenous: While the cortical
GM regions showed an average increase of uptake by 10%
when PVEc was applied in 11 subjects with visually positive
amyloid PET scans; the cortical uptake of amyloid tracer was
decreased with PVEc in three patients with visually negative
amyloid PET scans. For amyloid PET imaging, the uptake in
WM regions increased and the subcortical GM structures
showed a similar trend with the cortex. Conclusion: The effects
of PVEc on regional uptake values were higher in metabolic
PET imaging than amyloid PET imaging. In the metabolic
PET imaging, the total counts in cortical GM regions were
increased with PVEc. However, the changes observed in the
amyloid PET data were dependent on the amyloid positivity
of the patients. While increasing the quantitative accuracy
of data analysis, the opposite effects of PVEc observed in
amyloid PET according to the amyloid positivity can useful
terms of classification of amyloid PET images. References:
None

OP-037

Effect of temporal sampling on myocardial blood flow
measurements using Rubidium-82 PET

S. Koenders'?, J. D.van Dijk, P. L. Jager', M. Mouden?, C. H. Slump?,
A. G. Tegelaar', J. A. van Dalen®;

"Isala Hospital, Department of Nuclear Medicine, Zwolle,
NETHERLANDS, *Technical Medical Center, University of

Twente, Enschede, NETHERLANDS, *Isala Hospital, Department

of Cardiology, Zwolle, NETHERLANDS, *Isala Hospital,
Department of Medical Physics, Zwolle, NETHERLANDS.

Aim/Introduction: Myocardial blood flow (MBF) quantification
is increasingly used when performing myocardial perfusion
imaging (MPI) using Rubidium-82 (Rb-82) PET. This has
resulted in a wide variety of temporal sampling protocols
applied in dynamic imaging. Both the length and number of
time-frames in the temporal sampling protocol may influence
the time-activity curves and may therefore alter MBF and
myocardial flow reserve (MFR) measurements. To be able
to use and interpret MBF and MFR values interchangeably
between different sites, it is important to know the effect of
temporal sampling on MBF and MFR measurements. Our aim
was to assess the effect of different clinically used temporal
sampling protocols on MBF and MFR measurements.
Materials and Methods: First, we performed a literature
search to find all clinically applied Rb-82 temporal sampling
protocols. Next, we retrospectively included 20 consecutive
patients referred for rest and regadenoson-induced stress
MPI using Rb-82 PET (Discovery 690, GE Healthcare). The Rb-
82 PET data were acquired and then reconstructed with the
different temporal sampling protocols. Using the one-tissue
compartment model of Lortie et al, rest and stress MBF and
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MFR were calculated for all protocols and compared to the
reference protocol with 26 time-frames (24x5s, 2x120s).
Results: After screening 103 articles with potential protocols,
we included 14 different temporal sampling protocols using:
14 frames (9x10s, 3x30s, 1x60s, 1x120s), 16 frames (12x10s,
2x30s, 1x60s, 1x120s), 18 frames (1x10s, 8x5s, 3x10s, 2x20s,
4x60s), 20 frames (12x8s, 5x12s, 1x30s, 1x60s, 1x120s), 22
frames (18x10s, 4x60s), 23 frames (15x6s, 5x12s, 1x30s, 1x60s,
1x120s), 26 frames (A:12x5s, 6x10s, 4x20s, 4x40s and B:18x5s,
6x15s, 1x120s, 1x60s), 27 frames (A:20x6s, 4x30s, 3x60s and
B:14x5s, 6x10s, 3x20s, 3x30s, 1x90s), 30 frames (16x5s, 6x10s,
3x20s, 4x30s, 1x80s), 31 frames (20x6s, 5x12s, 4x30s, 2x60s),
32 frames (24x5s, 8x30s) and 48 frames (36x5s, 8x15s, 4x30s).
Rest and stress MBF measurements differed in six (43%)
temporal sampling protocols as compared to the reference
protocol (p<0.01): the protocols using 22 frames, 27A, 30,
31, 32 and 48 frames. In addition, differences were found
for rest MBF using 18 frames (p=0.007) and for stress MBF
using the 26A frames (p=0.006). None of the tested protocols
showed a significant difference in MFR. Conclusion: Different
temporal sampling protocols result in different stress and rest
MBF values. Therefore, temporal sampling protocols cannot
be used interchangeably when considering MBF but can be
used interchangeably when solely comparing MFR values.
References: None

OP-038

Estimating Input Function with Incomplete Blood Samples
for Quantification of Nonhuman Primate Dynamic F-18-
FDG PET/CT Using a Patlak Plot-based Optimization
Method

R.Wang'?, S. Zhang', X. Chen', J. Zhang’, L. Chen', Y. Zhou?;
"Peking University First Hospital, Beijing, CHINA, ?Peking University
International Hospital, Beijing, CHINA, *Washington University
School of Medicine, St Louis, MO, UNITED STATES OF AMERICA.

Aim/Introduction: FDG uptake rate constant K is a main
physiology parameter measured by dynamic PET study. A
model-independent graphical analysis using Patlak plot with
plasmainputfunctionisastandard approach used to estimate
K. The plasma input function is the FDG time activity curve
in plasma obtained by arterial blood sampling. The purpose
of the study is to evaluate a Patlak plot-based optimization
approach for noninvasive quantification of dynamic FDG PET.
Materials and Methods: Eight 60-min monkey dynamic FDG
PET studies with arterial blood samples were collected. The
measured plasma input function (mPIF) was determined by
arterial blood samples. Time activity curves of seven cerebral
regions of interest were generated from each study. With a
given number of blood samples, the estimated PIF (ePIF) was
determined by either interpolation or extrapolation method
using scale calibrated population mean of normalized PIF.
The optimal time points for those blood samples to estimate
PIF (ePIF) was determined by maximizing the correlations

between the K estimated ePIF and ones estimated mPIF.
A leave-two-out cross-validation method was used for
evaluation. Results: The linear correlations between the K
estimates from ePIF with optimal sampling schemes and
those from measured PIF were: Ki (ePIF 1 sample) = 1.09 Ki
(mPIF) - 0.00, R*=0.95+0.08; Ki (ePIF 2 samples) = 1.09 K (mPIF)
-0.00,R*=0.95+0.07; K (ePIF 3 samples) = 1.04 Ki (mPIF) - 0.00,
R?*=0.96+0.05; and K (ePIF 4 samples) = 1.02 K (mPIF)-0.00, R*
=0.97+0.04. As sample size became greater or equal 4, the
K estimates from ePIF with optimal protocol were almost
identical to those from mPIF. Conclusion: The Patlak plot-
based optimization approach is a robust method to estimate
plasma input function for noninvasive quantification of non-
human primate dynamic FDG PET. References: None

OP-039

Investigation of Optimal Beta Value with Frame Duration
for PET Bayesian Penalized-Likelihood Reconstructions
S. Jewitt!, M. D. Walker', D. R. McGowan'?;

'Oxford University Hospitals NHS FT, Oxford, UNITED KINGDOM,
2University of Oxford, Oxford, UNITED KINGDOM.

Aim/Introduction: This research aims to assess how the
optimal penalization factor (beta) in a Bayesian penalized-
likelihood (BPL) PET reconstruction algorithm (Q.Clear) varies
with frame duration. The results of the investigation will
be used to determine the impact of gating on the optimal
beta value. Materials and Methods: A solid Ge-68 phantom
containing 7 hot spheres in a low activity concentration
background was scanned in list-mode on a time-of-flight
PET/CT scanner (GE Discovery 710) and reconstructed using
ordered-subset expectation maximisation (OSEM) and
BPL. The ratio of the activity concentration in the spheres
to the background was approximately 4:1. The acquisition
was retrospectively rebinned with frame durations from 10
seconds to 10 minutes. For each of these frame durations, 10
independent repeats were reconstructed. Contrast recovery
(CR) and background variability (BV) were calculated for
each dataset as per the NEMA 2001 protocol, but using
volumes-of-interest rather than regions-of-interest. The
contrast to noise ratio (CNR=CR/BV) for each hot sphere
was calculated and compared as a function of beta value
and frame duration. The average CNR was calculated from
the 10 repeats. The beta value that resulted in the highest
average CNR was taken to be the optimal beta value for a
given frame duration. A paired t-test was used to determine
if there was a significant difference (p<0.05) in the optimal
beta value for acquisitions with different frame durations.
Results: A preliminary analysis of the BPL reconstructions with
beta values of 500, 1000, 1500, 2000 and 3000; and frame
durations of 30 seconds and 3 minutes, was performed. For
the 3 minute and 30 second acquisitions the optimal beta
was found to be around 1000 and 2000 respectively. For the
30 second acquisitions there was a significant difference in
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CNR for all sphere sizes when comparing CNRs for beta of
2000 vs. 1000 (p<0.001). This indicates that the optimal beta
for a 30-second and a 3-minute acquisition is different. Work
is ongoing to determine the optimal beta value for a range of
frame durations from 10 seconds to 10 minutes. Conclusion:
Preliminary results indicate that the optimal beta value varies
with frame duration. Shorter frame durations produce noisier
data and therefore require a higher beta value to maximize
the CNR, providing better image quality and improved
detection of small lesions. The results can be applied to gated
PET acquisitions to optimise the image quality. References:
None
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Unexpected Findings on Coregistered MRI or CT in Hybrid
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Prostate PET Applications Beyond Staging and Restaging
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OP-044

Impact of PSMA PET/CT on SRT planning: Preliminary
results from a randomized phaselll trial

J. Calais, W. R. Armstrong, A. U. Kishan, K. M. Booker, J. Czernin, N.

@ Springer

G. Nickols;
UCLA, Los Angeles, CA, UNITED STATES OF AMERICA.

Aim/Introduction: The purpose of this trial is to evaluate
the success rate of salvage radiotherapy (SRT) for recurrent
prostate cancer after prostatectomy with versus without
planning based on PSMA PET. Materials and Methods: This
is a Randomized, controlled, prospective, open label, phase
3 clinical trial with institutional funding. 193 patients are
randomized to proceed with standard SRT allowing for any
conventional imaging aside from PSMA PET/CT (control arm
1) or undergo a 68Ga-PSMA-11 PET/CT scan prior to SRT
planning (investigational arm 2). The primary endpoint is the
success rate of SRT measured as biochemical progression-
free survival (PFS) at 5 years. We hypothesized that the
incorporation of PSMA PET to SRT planning will improve
5-year PFS survival by 20%: 60% in Arm 1 and 80% in Arm 2.
We report here the preliminary results of the impact of PSMA
PET on SRT planning by comparing the pre-randomization
RT plans prospectively obtained on surveys to the actually
delivered RT plans. Results: 153 patients were enrolled from
09.06.20181t001.24.2020.7/75 patients (9%) in the controlarm
dropped-out the study to undergo a PSMA PET at another
institution. After a median follow-up of 10.6 months delivered
RT plans were obtained in 44/68(65%) and 50/78(64%) of
patients of the control and the PSMA arms, respectively. In
these, median PSA at enrollment was 0.42 ng/ml (IQR 0.20-
1.75) in the control arm and 0.22 ng/ml (IQR 0.13-0.59) in the
PSMA arm. PSMA PET was positive in 24/50(48%): 5/50(10%)
showed prostate cancer outside of the pelvis, 12/50(24%) in
pelvic nodes and 8/50(16%) in the prostate bed only. There
was a change between the intended pre-randomization RT
plan and the actually delivered RT plan in 28/50(56%) and
14/44(32%) of the patients in the PSMA arm and the control
arm, respectively (p=0.019). SRT was aborted in favor of
systemic therapy and/or metastasis directed RT for extra-
pelvic M1 disease in 4/50(8%) of the PSMA arm vs. 1/44(2%)
in the control arm (p=0.21). Dose prescription and/or target
volume delineation was changed in 14/50(28%) in the PSMA
arm vs. 3/44(7%) in the control arm (p=0.008). Conclusion: In
this prospective randomized phase 3 study, PSMA PET had
an impact on the RT plan in more than half of the patients.
Notably, 8% of PSMA PET patients did not undergo SRT
because the scan revealed extra-pelvic metastases. Long-
term follow-up will show if the impact of PSMA PET on SRT
planning improves PFS. References: None
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OP-045

Urokinase Plasminogen Activator Receptor (uPAR) PET/
MRI of Prostate Cancer for Non-invasive Evaluation

of Aggressiveness: a Prospective Phase Il Clinical Trial
Comparing with Gleason Score

M. Fosbgl, S. Kurbegovic, H. H. Johannesen, M. A. Rader, A. E.
Hansen, J. Mortensen, A. Loft, P M. Petersen, J. Madsen, K. Brasso, A.
Kjaer;

Rigshospitalet, Copenhagen, DENMARK.

Aim/Introduction: ~ Overexpression — of  urokinase-type
plasminogen activator receptor (UPAR) is an important
biomarker for aggressiveness in prostate cancer. uPAR
expression can now be imaged and non-invasively
quantified by using the novel positron emission tomography
(PET) ligand %Ga-NOTA-AE105. The aim of this study was
to evaluate the correlation between uptake of uPAR ligand
and Gleason score in patients undergoing prostate biopsy.
Materials and Methods: Patients with clinical suspicion of
prostate cancer (PCa) or previously diagnosed with PCa were
prospectively enrolled in this phase Il trial. A combined uPAR
PET, multiparametric magnetic resonance imaging (mpMRI)
was performed and standardized uptake value (SUV) from
primary tumor, as delineated by mpMRI, was measured by
two independent readers. Correlation between SUV__and
Gleason score obtained by biopsy was assessed. Results:
A total of 27 patients had histologically verified PCa visible
on mpMRI and constituted the study population. There
was a positive correlation between SUV__and Gleason
score (Spearman’s rho= 0.55; p=0.003). Receiver operating
characteristics (ROC) analysis showed an area under the
curve (AUC) of 0.88 (95%Cl: 0.67-1.00) in discriminating
Gleason score >3+4 from <3+3. A cut-off for tumor SUVmax
could be established with a sensitivity of 96% (79-99%) and
specificity of 75% (30-95%) in detecting Gleason Scores
>3+44. For discriminating Gleason score > 443 vs. < 344, a
cut-off could be established for detecting Gleason score >
4+3 with a sensitivity of 93% (69-99%) and specificity of 62%
(36-82%). Conclusion: SUV measurements from uPAR PET in
primary tumors as delineated by mpMRI showed a significant
correlation with Gleason score, and tumor SUV_ was able to
discriminate between low-risk and intermediate risk Gleason
score profiles with high diagnostic accuracy. Consequently,
UPAR PET/MRI could be a promising method for non-invasive
evaluation of PCa, which may in the future potentially reduce
the need for repeated biopsies, e.g. in active surveillance.
References: None

OP-046

Prospective study on PSMA flare phenomenon

after androgen deprivation therapy evaluated with
8F-PSMA-1007 PET/CT in treatment naive metastatic
prostate cancer: any link to glucose metabolism?

S. Malaspina’, O. Ettala?, T. Tolvanen?, S. Forsback’, P.J. Bostrém?, J.
Kemppainen';

"Turku PET Centre, University of Turku and Turku University
Hospital, Turku, FINLAND, ?Department of Urology, University

of Turku and Turku University Hospital, Turku, FINLAND,
*Department of Medical Physics and Turku PET Centre, University
of Turku and Turku University Hospital, Turku, FINLAND.

Aim/Introduction: Our previous clinical trial demonstrated that
short-term androgen deprivation therapy (ADT) increases
heterogeneously  PSMA-uptake in  hormone-sensitive
prostate cancer (Pca). This PSMA-flare phenomenon needs
validation, since possible factors associated with it remain
unknown. We hypothesize that lesions having PSMA-flare
might have a different potential to respond to ADT or progress.
This prospective trial aims to validate our previous results
and to observe whether FDG-PET might provide additional
molecular imaging information, given that aggressive Pca
tends to display FDG-uptake. Materials and Methods: This
prospective, registered (NCT03876912), single-centre trial
enrolls patients with newly diagnosed metastatic Pca, that
undergo "®F-PSMA-1007 PET/CT before and 3-4 weeks after
the initiation of Degarelix. At baseline,'®F-FDG PET/CT is also
performed. SUVmax on primary tumor and metastatic lesions
is calculated. The increase, decrease or no-change of PSMA-
uptake after ADT is represented as ASUVmax%. Results: To
date, 8 patients (mean age: 71 years, median PSA: 59 ng/m|,
range 8-130) completed all PET/CT scans. All patients reached
castration levels (s-testo <1.7nmol/L) before the second
PSMA PET/CT scan, performed with a 21-days median interval
(range 17-31) after initiation of ADT. One patient had bone-
only, one nodal-only and six bone and nodal metastases.
In total 159 bone metastases, 53 lymph nodes (LN) and 12
prostate lesions were analysed. Out of the total, 116/224 (52%)
lesions were FDG-positive. After ADT, 90/159 (57%) bone,
10/53 (19%) LN and 2/12 (17%) prostate lesions showed an
increase of PSMA-uptake, with a median ASUVmax% of 47%
(range 11-136), 33% (range 14-172) and 28% (range 14-43),
respectively. The remaining lesions showed either a decrease
or no-change (ASUVmax +10%) of PSMA-uptake. According
to lesions presenting PSMA-flare, 50/90 (56%) bone, 4/10
(40%) LN and 1/2 (50%) prostate lesions were FDG-positive
(median FDG-SUVmax: 4,8). Out of the lesions presenting
decrease of PSMA-uptake, 30/54 (56%) bone, 16/41 (39%) LN
and 5/9 (56%) prostate lesions showed FDG-uptake (median
FDG-SUVmax: 9,8). Conclusion: These preliminary results
confirmed a heterogeneous increase of PSMA-uptake after
ADT, most evidently seen in bone metastases. It appears that
this phenomenon is not associated with glucose metabolism.
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Nevertheless, the lowest FDG-uptake was observed in lesions
that presented with PSMA-flare, suggesting that these
lesions might potentially be less aggressive and have a better
response to ADT. References: Ettala et al. Prospective study on
the effect of short-term androgen deprivation therapy on
PSMA uptake evaluated with 68Ga-PSMA-11 PET/MRI in men
with treatment-naive prostate cancer. Eur J Nucl Med Mol
Imaging. 2020; 47(3): 665-673.

OP-047

Predictors of Intertumoral Heterogeneity of '®F-FDG and
%8Ga-PSMA Uptake in Patients with Prostate Cancer

T. Telli, M. Tuncel, M. Caglar;

Hacettepe University Faculty of Medicine, Ankara, TURKEY.

Aim/Introduction: %Ga-PSMA PET/CT plays a pivotal role in
patients with prostate cancer. It changes treatment plans
and guides new therapy options. Although the sensitivity of
PSMA PET is higher than other PET tracers, FDG PET/CT may
detect PSMA-negative disease, in patients with metastatic
castration-resistant prostate cancer(mCRPC) and change
treatment decisions. The study aims, to evaluate baseline
clinical, biochemical, ®¥Ga-PSMA PET-related parameters that
can predict patients in whom FDG PET showed additional
lesions when compared to ®Ga-PSMA PET/CT (FDG>%Ga-
PSMA). Materials and Methods: Sixty-three patients with
mCRPCa who underwent both FDG and ®Ga-PSMA PET/
CT within two months were evaluated. The number and
SUVmax of metastatic foci, total lesion-PSMA(TL-PSMA), total
tumor volume-PSMA(TV-PSMA) were calculated. Patients
clinical parameters, sites of metastases, performance status,
and bone pain score (VAS) were recorded. Baseline laboratory
tests including PSA kinetics, complete blood counts, serum
liver and kidney function tests, neuron-specific enolase (NSE),
carcinoembryonic-antigen (CEA), lactate dehydrogenase
(LDH), alkaline phosphatase (ALP), C-reactive-protein (CRP),
and erythrocyte sedimentation rate (ESR) results were
correlated with PET results. Based on FDG and %Ga-PSMA
PET/CT images, patients were grouped into two categories:
patients who had FDG PET/CT avid but ®Ga-PSMA negative
lesion (FDG>%Ga-PSMA) and patients who had same or
more number of lesions on PSMA PET compared to FDG PET
(®Ga-PSMA=FDQ). Variables associated with FDG>%Ga-PSMA
disease were investigated using logistic regression analysis.
Results: 25/63 (39,7%) patients had FDG>%Ga-PSMA disease.
Discordant lesions were present in the bones (20/25), lymph
nodes (12/25), liver (11/25), lung (2/25), pancreas (1/25).
Five patients showed discordance in the local disease of
the prostate, bladder wall, or seminal vesicles. Univariate
analysis revealed that stage at the diagnosis (stage4b), higher
ECOG, lower Karnofsky PS, higher pain score, not using 2"
generation anti-androgen therapy, higher baseline LDH, ESR,
AST, GGT values, lower baseline hemoglobin (Hb) and visceral
metastases were potential predictive factors for FDG>%Ga-

1
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PSMA disease. On multivariate analysis, elevated AST (p: 0,012,
RR: 1,145, CI: 1,056-1,26) and presence of visceral metastases
(p: 0,02, RR: 33,479, ClI1,833-611,5) were significant for
predicting FDG>%Ga-PSMA disease. Conclusion: In patients
with mCRPC, increased incidence of PSMA negative disease
may have both diagnosticand therapeutic consequences.Our
findings showed that patients with poor health performance
and advanced disease on PSMA PET, especially with visceral
metastases, may benefit from additional imaging like FDG
PET. References: None

OP-048

The prognostic power of 18F-FDG PET/CT extends to the
estimation of systemic treatment response duration in
metastatic castration-resistant prostate cancer (mCRPC)
patients

M. Bauckneht', F. Bertagna?, M. Donegani’, R. Durmo®, A. Miceli',
V. De Biasi®, R. Laudicella®, S. Baldari* A. Versar®, R. Giubbini?, G.
Sambuceti’, S. Morbelli', D. Albano?;

'IRCCS Ospedale Policlinico San Martino, Genova, ITALY, *Spedali
Civili of Brescia and University of Brescia, Brescia, ITALY, *Nuclear
Medicine, AUSL-IRCCS of Reggio Emilia, Reggio Emilia, ITALY,
‘Department of Biomedical and Dental Sciences and of Morpho-
functional Imaging, University of Messina, Messina, ITALY.

Aim/Introduction: In the last years, the therapeutic strategy
for metastatic castration-resistant prostate cancer (mCRPC)
radically changed due to improved knowledge of PC
biology and progression mechanisms. However, clinicians
presently face critical therapeutic challenges mainly related
to the choice of the best treatment sequencing for each
specific patient. In this scenario, there is an urgent need for
the identification of reliable biomarkers to early and non-
invasively determine treatment efficacy (possibly improving
patients’ selection). 18F-Fluorodeoxyglucose (FDG)-avidity is
low in naive prostate cancer, but it is enhanced in advanced
mCRPC, providing prognostic insights. We thus aimed to
verify whether the prognostic power of FDG PET/CT extends
to the estimation of systemic treatment response duration in
MCRPC. Materials and Methods: We conducted a retrospective
review of mCRPC patients who were submitted to FDG PET/
CT for prognostic purposes in four Italian centers from 2005
to 2020. Patient’s age, Gleason Score (GS), prostate-specific
antigen (PSA), Lactate dehydrogenase (LDH), and Alkaline
Phosphatase (AP) at the time of imaging were collected.
From PET/CT images SUVmax of the hottest lesion, total
metabolic tumor volume (MTV) and total lesion glycolysis
(TLG) were computed. The correlation between PET- and
biochemical-derived parameters with Overall Survival (OS)
was calculated by Kaplan-Meier, univariate and multivariate
analyses. The prediction of duration of treatment response
was also assessed in the subgroup submitted to FDG imaging
before systemic therapy administration. Results: We enrolled
116 mCRPC patients clinically followed-up for a median
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interval lasting seven months. PSA, MTV, and TLG significantly
predicted long term OS in this cohort (p<0.01). Moreover, PSA
and TLG evaluation of baseline metabolically active disease
were able to predict OS with an additive independent value,
as documented by multivariate Cox regression analysis,
even after adjusting for patient’s age, GS, LDH, and AP. When
FDG imaging was performed at baseline before systemic
treatment administration (40 patients), only MTV and TLG
were able to significantly and independently predict therapy
response duration (p<0.01 in either chemotherapy or
Androgen Receptor-Targeted Agents treatment subgroups).
Conclusion: FDG PET/CT imaging provides robust prognostic
insights in  hormone-refractory prostate cancer. This
prognostic power may predict treatment response duration
when FDG imaging is performed before systemic treatment
administration. Prospective studies are needed to verify
whether PET-derived parameters may also improve the
selection of systemic treatment. References: None

OP-049

%8Ga- PSMA PET/CT on Local Disease Detection: The
Added Value of Early Dynamic Imaging After Radical
Prostatectomy

M. Monteiro', R. Silva'?, T. Saraiva’, G. Costa’?, J. Pedroso de
Lima'?3;

'Centro Hospitalar e Universitdrio de Coimbra, Coimbra,
PORTUGAL, ?Instituto de Ciéncias Nucleares Aplicadas a
Saude (ICNAS), Coimbra, PORTUGAL, *Faculdade de Medicina
da Universidade de Coimbra, Coimbra, PORTUGAL.

Aim/Introduction: %Ga-labelled prostate-specific membrane
antigen  positron  emission  tomography/computed
tomography (®*Ga-PSMA PET/CT) is a non-invasive diagnostic
technique to image prostate cancer with increased PSMA
expression. Bladder activity may hinder local disease
detection, particularly in patients submitted to prostatectomy.
To overcome this limitation, some authors recommend early
dynamic imaging of the pelvis. In this retrospective work, we
aim to assess the added value of early dynamic imaging on
local disease detection, when compared to whole body PET/
CT only. Materials and Methods: A total of 229 %Ga-PSMA PET/
CT scans, performed between April 2019 and March 2020,
were reviewed. All prostate cancer patients submitted to
radical prostatectomy who performed early dynamicimaging
of the pelvis (4 min dynamic acquisition starting immediately
after injection) and whole body PET/CT were selected and
two databases were created after anonymization. Database
A: including only whole body PET/CT scans; Database B:
including dynamic images of the pelvis and whole body
PET/CT scans. All scans were reviewed and patients were
categorized in each database as: 1-negative for local disease;
2-positive for local disease; 3-doubtful for local disease. All
relevant demographic and clinical data was recorded (when
available), such as PSA values and tumor characteristics.

Statistical analysis was performed using SPSS version 25.0.
Results: Seventy-nine patients were included (age: 71.3+64
years, 53-85). Median PSA was 0.66 (interquartile amplitude
= 1.66; 0.00-5060.60). In database A 62 patients (78.5%) were
categorized as negative, 9 (11.4%) as positive and 8 (10.1%)
as doubtful for local disease. While in database B 58 patients
(73.4%) were categorized as negative, 19 (24.1%) as positive
and 2 (2.5%) as doubtful for local disease. Thus, with dynamic
imaging 9 patients previously categorized as negative were
re-categorized either as positive (7) or doubtful (2) for local
disease, and all 8 patients previously categorized as doubtful
were re-categorized either as negative (5) or as positive
(3) for local disease. No change was recorded for patients
categorized as positive for local disease in Database A. A
statistically significant difference in patient categorization
between databases was found (McNemar, p<0.01).
Conclusion: Early dynamic imaging altered local disease
detection in %Ga-PSMA PET/CT, in a statistically significant
manner, by increasing positive findings and decreasing
doubtful results. Remarkably, dynamic imaging had no effect
on positive whole body ®Ga-PSMA PET/CT results. References:
None

OP-050

Bone marrow expansion in patients with prostate cancer
bone metastases: prognostic role and correlation with
tumour load, based on ®F-FDG PET/CT segmentation
analysis

F. Fiz', M. Bauckneht?, S. Morbell?, A. MicelP, I. Donegan?, C.
Campi*, M. Piana®, G. Sambuceti?;

'Humanitas Clinical and Research Center - IRCCS, Milan, ITALY,
IRCCS Ospedale Policlinico San Martino, Genoa, ITALY, *University
of Genoa, Genoa, ITALY, *Dipartimento di Matematica “Tullio
Levi-Civita’, Universita di Padova, Padua, ITALY, *Department

of Mathematics, University of Genoa, Genoa, ITALY.

Aim/Introduction: Bone marrow (BM) failure is a major
cause of morbidity and mortality in patients affected by
metastatic, castration-resistant prostate cancer (mCRPC).
Bone metastases from mCRPC seed into the axial skeleton
preferentially, thus reducing the space available for normal
BM. We hypothesized that this phenomenon could cause
an increase of active BM in the peripheral skeleton and that
BM relocation has a prognostic role for patients' survival.
Materials and Methods: Thirty-seven mCRPC, with evidence
of bone metastases in the axial skeleton, underwent a
whole-body PET/CT with "8F-FDG before treatment with
“#RaCl,. Each PET/CT was analysed by a semi-automated
segmentation software, which identifies the skeletal tissue
on the CT images and automatically separates the cortical
bone volume, the trabecular bone volume (IBV) and the
bone metastases (MBV). From IBV, it extracts the FDG PET
information, to calculate the volume of active BM and its
SUV, based on a published statistical criterion. Axial (spine
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and sternum) and appendicular (humeral, femoral, and tibial
bone shafts) values were computed separately. The results
were compared with age- and sex-matched controls from
a published normalcy database. The mCRPC patients were
followed up, and overall survival (OS) was calculated. Results:
Appendicular active BM volume and SUV were both greater
in MCRPC patients than in controls (35,8+15,9 mIVs. 9,9+13,9
ml, p<0,01 and 1,3+0,1 Vs. 1,1+0,2, p<0,05, respectively). Axial
active BM volume and SUV were not significantly different
between cases and controls. Appendicular active BM volume
directly correlated with haemoglobin levels at the time
of PET/CT (R= 0,68, p<0,01). MBV directly correlated with
appendicular BM volume (R=0,49, p<0,05) and SUV (R=0,65,
p<0,01); it inversely correlates with OS (R=-0,71, p<0,001).
Conclusion: The presence of metastases in the axial skeleton
causes a measurable increase in BM metabolic activity in
the appendicular bones. This phenomenon is linked with
BM haematopoietic capability, as well as overall survival.
References: Sambuceti G et a. Estimating the whole bone-
marrow asset in humans by a computational approach to
integrated PET/CT imaging. Eur J Nucl Med Mol Imaging.
2012 Aug;39(8):1326-38.

OP-051

Clinical significance of 68Ga-DOTATOC prostatic uptake on
PET/CT: A ten-year review

F. Gossili', C. E. Almasi’, H. D. Zacho'?, L. J. Petersen'?:

'Department of Nuclear Medicine, Aalborg University

Hospital, Aalborg, DENMARK, *“Department of Clinical

Medicine, Aalborg University, Aalborg, DENMARK.

Aim/Introduction: Gallium68 DOTATyr3octreotide (68Ga-
DOTATOC) is a radiolabeled somatostatin  receptor
(SSTR) analogue that is widely used in positron emission
tomography/computed tomography (PET/CT), especially in
the imaging of neuroendocrine tumors (NETs). Benign and
malignant prostate tumors have been observed to express
SSTR. Diffuse symmetric DOTATOC uptake in prostate is a
normal PET-finding. The aim of this study was to evaluate
the frequency and clinical significance of incidental atypical
prostatic uptake in men undergoing 68Ga-DOTATOC PET/
CT. Materials and Methods: A retrospective review of male
patients who underwent 68Ga-DOTATOC PET/CT studies at
our department from November, 2010 to April, 2020 was
performed. PET/CT reports were searched for text words or
phrases indicating incidental atypical prostatic uptake. The
DOTATOC uptake in the prostate gland was categorized as
focal, diffuse or mixed. The intensity of the uptake was visually
graded by comparing the prostatic uptake to the background
uptake in the liver and the spleen uptake (Krenning visual
score). Follow up was based on available clinical, biochemical,
imaging, and pathology follow up. Results: 188 male patients
underwent 68Ga-DOTATOC PET/CT. Incidental atypical
uptake of 68Ga-DOTATOC on PET/CT in the prostatic bed was
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observed in eight patients (4%) (mean age 68 years, range
58-77 years). Four patients (50%) had diffuse uptake, four
(50%) patients had mixed uptake. One patient (13%) had low
uptake (Kenning grade 1), four patients (50%) had moderate
uptake (grade 2) and three patients (37%) showed grade 3
uptake. Follow up was conducted in all patients (median
follow up of 29 months (range 56-7 months)). All patients had
measurements of prostate-specific antigen and were referred
for urological evaluation. Five patients (62%) underwent a
transrectal, ultrasound-guided biopsy. No cases of prostate
malignancy (including prostatic cancer) were diagnosed.
Conclusion: During a 10-year period, we found that 4% of
men exhibited prostate incidentalomas on 68Ga-DOTATOC
PET/CT. No malignancy was found in the prostate in this
population despite thorough examination and long-follow
up. Our preliminary data indicate low or absent malignancy
among incidental 68Ga-DOTATOC findings in the prostate.
References: None

OP-052

Radiolabeled PSMA And Choline PET/MRI In Prostate
Cancer: A Systematic Review And Meta-Analysis

L. Evangelista’, F. Zattoni?, G. Cassarino’, P. Artioli’, D. Cecchin’, P
Zucchetta';

"University of Padua, Padua, ITALY, Hospital of Udine, Udine, ITALY.

Aim/Introduction: In prostate cancer (PCa) patients, large
experiences have been conducted by using PET/computed
tomography (CT). However, the implementation of magnetic
resonance imaging (MRI) in the hybrid systems with PET
has conjugated the “real” potential of metabolic/receptorial
imaging to functional parameters. The aim of the current
systematic review and meta-analysis is to summarize the
diagnostic information provided by PET/MRI in PCa patients.
Materials and Methods: A bibliographic search was performed
by including the following databases: Pubmed, Scopus and
Web of Science. The terms used were “Choline” or “prostate
specific antigen membrane-PSMA” AND “prostate cancer” or
“prostate” AND “PET/MRI” or “positron emission tomography/
magnetic resonance imaging”. All recognized records were
combined and the full texts were retrieved. Full texts were
further evaluated, by also checking the references in order to
improve the eligibility. Reports were excluded if they did not
1-consider hybrid PET/MRI scanners or 2-a sample size <10
patients, or 3-sufficient raw data was provided for completion
of a 2x2 contingency table; 4-the performances’ outcomes.
Results: 50 articles were eligible for the systematic revision and
23 for meta-analysis. Overall, the number of included patients
was 2313 of which 2104 (91%) underwent hybrid PET/MRI.
Initial staging of disease was the most common indication
(n=23 studies). Radiolabeled PSMA was used in the majority
of case. In primary tumor, the pooled sensitivity was 94.9%
(95% confidence interval-Cl: 87.5-98.6%), at patient-based
analysis. In restaging, the pooled detection rate was 80.9%
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(95%Cl: 73.0-86.9%), being higher for radiolabeled PSMA
than radiolabeled Choline (81.8% vs. 77.3%, respectively).
Conclusion: PET/MRI has a high sensitivity for the detection of
primary PCa and a high detection rate for recurrent disease,
particularly with radiolabeled PSMA. It would be of great
importance for the detection of primary tumor and early
recurrence of disease. References: 1. Kranzbuhler et al. J Nucl
Med 2020; 61:194-201

OP-053

Evaluation of ®®Ga-PSMA PET/CT Images Acquired with a
Reduced Scan Time Duration in Prostate Cancer Patients
using a Digital PET/CT Scanner

M. Weber', R. Hofferber!, K. Herrmann', W. P Fendler’, M. Cont?, A.
Wetter’, D. Kersting', C. Rischpler', W. Jentzen', P Costa’;
"Department of Nuclear Medicine, University of Duisburg-Essen
and German Cancer Consortium (DKTK)-University Hospital Essen,
Essen, GERMANY, 2Siemens Medical Solutions USA, INC, Essen,
GERMANY, Institute for Diagnostic and Interventional Radiology
and Neuroradiology University Hospital Essen, Essen, GERMANY.

Aim/Introduction: PET/CT with ®Ga-PSMA allows for a
superior detection of prostate cancer tissue, especially in
context of a low tumor burden. Digital PET/CT bears the
potential of reducing scan time duration or administered
tracer activity due to, for instance, its higher sensitivity and
improved time coincidence resolution. It might thereby
expand %Ga-PSMA PET/CT availibility currently limited by
%Ge/®Ga-generator yield. Our aim was to clinically evaluate
the influence of a reduced scan time duration in combination
with different image reconstruction algorithms on the
diagnostic performance. Materials and Methods: Twenty
prostate cancer patients (11 for biochemical recurrence, 5
for initial staging, and 4 for metastatic disease) sequentially
underwent ®Ga-PSMA PET/CT examination on a digital
Siemens Biograph Vision. In 11 of these PET data were
collected in continuous-bed-motion mode with a scan time
duration of approximately 15 min (reference acquisition
protocol) and 5 min (reduced acquisition protocol). For both
protocols, 4 iterative reconstruction algorithms were applied
using a time-of-flight (TOF) approach alone or combined
with point-spread-function (PSF) correction, each with 2 or
4 iterations. To evaluate the diagnostic performance, the
following metrics were chosen: (a) per-region detectability,
(b) the tumor maximum and peak standardized uptake
values (SUVmax and SUVpeak) and (c) image noise using the
liver's activity distribution. Results: Overall, 98% of regions
(91% of affected regions) were correctly classified in the
reduced acquisition protocol independent of the image
reconstruction algorithm. Two pelvic nodal lesions (each
<4 mm in size) were not identified at 5 min vs 15 min scan
duration leading to downstaging in 1 of 20 cases. Mean
absolute percentage deviation of SUVmax and SUVpeak
was approximately 9% and 6% respectively for each

reconstruction algorithm. The mean image noise increased
approximately from 13% to 21% (4 iterations) and from 10%
to 15% (2 iterations) for both PSF+TOF and TOF images.
Conclusion: Using a digital PET/CT, three-fold reduction of
scan time resulted in near equalper-tumor region detection
(98 % of regions) and image quantification (mean deviation
< 10 %); however, small lesions can be missed in about 5%
of patients. Our results suggest that a reduction of scan
time duration or administered ®Ga-PSMA activities can be
considered in patients with more advanced or extra-pelvic
disease. References: None
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The effectiveness of 177Lu-DOTATATE in patients with
metastatic medullary thyroid cancer

S. Bilgic, M. S. Sager, M. F. Beytur, A. Nazari, R. L. Uslu Besli, S. Asa, L.
Kabasakal, H. B. Sayman, K. Sénmezoglu;

Istanbul University - Cerrahpasa, Istanbul, TURKEY.

Aim/Introduction: The current therapeutic options in
metastatic medullary cancer (mMTC) are limited. Although
tyrosine kinase inhibitors are recommended as a first-line
therapy, these treatments have considerable side effects,
which often limit the therapy effect. Peptide receptor
radionuclide therapy (PRRT) is another possible treatment
modality in patients with mMTC. The purpose of this study
is to investigate the effectiveness of "/Lu-DOTATATE in
patients with mMTC. Materials and Methods: 19 mMTC
patients (6 female and 13 male) treated by '/Lu-DOTATATE
in our institution between the years of 2012 and 2018 were
retrospectively analyzed. Pretreatment 68Ga- DOTATATE-PET-
CT imaging was performed. Pretreatment serum calcitonin
(Ctn) values were assessed. The primary endpoints are:
1) increase in Ctn value more than 50% 2) post-therapy
progression confirmed via ®Ga-DOTATATE PET/CT scan.
Results: 19 patients (aged: 32 - 87 years) with mMTC were
enrolled. Only 1 patient (5.3%) had familial MTC (MEN2A). Al
patients underwent total thyroidectomy and bilateral central
and lateral neck dissection. The median Ctn values before
treatment were 1723 pg/ml (60 - 4840). 15 patients had
no previous treatments, 4 patients were previously treated
with other systemic agents (1 vandetanib, 1 sorafenib, 2
somatostatin analogs). Local recurrence was present in 8
patients. The most frequent sites of metastases were cervical
lymph nodes (15), bone (12), mediastinum (5), liver (4), and
lungs (3). Four patients were in stage IVB, and 15 patients
were in stage IVC. The median of administrated activity was
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177 mCi (11-214) in a median of 3 cycles with a range of 1
to 8 cycles with 2 months and longer intervals. The median
Ctn values after treatment were 1291 pg/ml (20 - 9855). No
patient had a complete response at the Ctn level. 8 patients
had a partial response, 7 patients a disease stabilization, and
4 patients a disease progression. The biochemical disease
control rate was 79%. Post-therapy “Ga-DOTATATE-PET-CT
results and post-therapy Ctn levels were discordant. Based
on %Ga- DOTATATE-PET-CT, no patient had a complete
response, 2 patients had a partial response, while 15 patients
had a disease stabilization, and 2 patients had a disease
progression. The disease control rate was 89%. There was no
grade 3/4 toxicity. Conclusion: In patients with mMTC, '"’Lu-
DOTATATE therapy appears to be effective in disease control.
References: Makis W, McCann K, McEwan AJ. Medullary
thyroid carcinoma (MTC) treated with 177Lu-DOTATATE PRRT:
a report of two cases. Clinical nuclear medicine. 2015;40:408-
12.doi:10.1097/rlu.0000000000000706

OP-055

The Effectiveness of 177Lu-DOTA TATE in Radioiodine-
Refractory Differentiated Thyroid Cancer

A. Nazari, M. S. Sager, S. Bilgic, F. Beytur, R. L. Uslu Besli, S. Asa, L.
Kabasakal, H. B. Sayman, K. Sénmezoglu;

Department of Medicine, Istanbul University

Cerrahpasa, Istanbul, TURKEY.

Aim/Introduction: Differentiated thyroid carcinomas (DTC)
are cancers that develop from thyroid follicle epithelial cells
and makeup 90% of all thyroid carcinomas. Radioiodine-
Refractory (RAIR) DTC has a poor prognosis and fewer
treatment options. In this study, we aimed to investigate the
effectiveness of 177Lu-DOTATATE treatment in patients with
RAIR DTC. Materials and Methods: 28 patients who underwent
177Lu-DOTATATE treatment in our institution between 2011-
2020 were examined retrospectively. The study includes
patients with total thyroidectomy (TT), followed by RIT but
considered RAIR, biochemically progressive, and a positive
somatostatin receptor in 68Ga-DOTATATE PET/CT. Results:
28 patients, 17 women (60.7%), and 11 men (39.3%) with a
mean age of 62.8 (42-81) were included in the study. Papillary
thyroid carcinoma (PTK) in 21 patients (53.8%), follicular
thyroid carcinoma (FTK) in 5 patients (12.8%), Hurthle cell
carcinoma (HCC) in 1 patient (2.6%), poorly differentiated
thyroid carcinoma (PDTC) in 1 patient (2.6%). Patients were
classified according to TNM classification before treatment; 27
patients (96.4%) evaluated as stage 4C, one patient as stage
4A. Median 2 cycles (1-12) of 177Lu-DOTATATE treatment
was applied with an average dose of 454 mCi (149-1376) at
intervals of 2 months and longer. Patients had a history of
TT before treatment and received a median of 500 mCi (100-
1100) RIT therapy. 11 patients (39.3%) received lymph node
dissection (LND), 5 patients (17.9%) tyrosine kinase inhibitor
(TKI), 3 patients (10.7%) Radiotherapy (RT). Prior treatment
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median thyroglobulin (Tg) value was measured as 238.5 ng/
mL (2.12-1804). 12 patients (42.9%) had metastatic lesions in
the thyroid region, 9 patients (32.1%) in the cervical lymphatic
stations, 18 patients (64.3%) in the lungs, 10 patients (35.7%)
in the skeletal system, and 2 patients (7.1%) in the muscles.
Conclusion: No hepatotoxicity/nephrotoxicity was observed
in patients during and after treatment. The median Tg values
measured after treatment were as 300 ng/mL (7-5000). None
of the patients had complete Tg response, a partial response
in 4 patients (16%), and progressive Tg response in 21 patients
(84%). No complete morphological response was observed
in any patient; Partial response was detected in 1 patient
(4.8%), stable disease in 3 patients (14.3%), and progressive
disease in 17 patients (81%). 177Lu-DOTATATE treatment is
an alternative treatment method in patients with RAIR DTC.
References: 1. Czepczynski R, Matysiak-Grzes M, Gryczynska M,
Baczyk M, Wyszomirska A, Stajgis M, et al. Peptide receptor
radionuclide therapy of differentiated thyroid cancer: efficacy
and toxicity. Arch Immunol Ther Exp (Warsz). 201563

OP-056

PRRT with the CCK-2 receptor Agonist '77Lu-PP-F11N - First
results of a Phase 1“LUMED” Study

C. Rottenburger', G. Nicolas', L. McDougall’, M. Fiirstner?, M.
Hentschel’, . Kaul', E. R. Christ?, M. Cachovan?, H. A. Vija®, R. Schibl?,
S. Geistlich®, M. Béhés, D. Wild';

"University Hospital Basel, Division of Nuclear Medicine, Basel,
SWITZERLAND, Department of Nuclear Medicine, Inselspital,

Bern University Hospital, University of Bern, Bern, SWITZERLAND,
*Division of Endocrinology, Diabetology and Metabolism,
University Hospital Basel, Basel, SWITZERLAND, *Siemens
Healthcare GmbH, Forchheim, GERMANY, *Molecular Imaging,
Siemens Medical Solutions USA, Inc,, Hoffman Estates, IL,

UNITED STATES OF AMERICA, ®Center for Radiopharmaceutical
Sciences, Paul Scherrer Institute, Villigen, SWITZERLAND.

Aim/Introduction: Despite the introduction of new molecular
targeted therapies, there is still an unmet need for an effective
systemic therapy for advanced medullary thyroid carcinoma
(MTC). Recently, we demonstrated that the administration of
the novel CCK-2 receptor agonist [”7Lu7DOTAf(DG|u)67AIa—
TyrfGIy—TrprIequsp—PheNHz] ("’Lu-PP-F11N) is safe and
enables for visualization of metastasized disease in patients
with MTC. This subsequent phase 1 study aims to determine
the maximum tolerated dose of "/Lu-PP-F11N (ClinicalTrials.
gov: NCT02088645). Here we present the preliminary results
of the first activity escalation step. Materials and Methods:
Two patients received three injections of 6 GBq '’Lu-PP-
F1IN in an interval of 8 weeks and one patient received
the first injection. Planar scintigraphy and SPECT/CT scans
were performed at several time points for up to 72 h post
injection in order to calculate tumour and organ radiation
doses using 3D voxel- and MIRD based dosimetry (Dosimetry
Research Tool v5.2, Siemens Medical Solutions, USA). Blood
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samples were taken for bone marrow dose calculations as
well as measurement of blood count and blood chemistry.
Results: Adverse reactions (mainly hot flashes, nausea and
hyperhidrosis) after injection of 3 x 6 GBg "’Lu-PP-F11N
were comparable to the phase 0 study and not higher than
grade 2 according to CTCAE version 4.03. Follow up visits
at 9 and 6 months after the last injection did not reveal any
dose limiting toxicity in patient #1 and #2. Dosimetry results
are available for patient #1. The median (range) radiation
dose for lymph node metastases (n=4) was 0.96 Gy/GBq
(0.88-1.46), resulting in a median cumulative dose of 183
Gy (16.8-27.9). Median radiation doses in Gy/GBq (range) for
stomach, kidneys and bone marrow were 0.29 (0.25-0.32);
0.04 (0.04-0.05) and 0.04 (0.03-0.04). In patient #1, maximum
reduction of calcitonin was 12% 4 months after the first
injection and calcitonin remained below initial levels for
further 3 months before increasing again above baseline. In
patient #2, calcitonin was not reliable because of intermittent
PPl therapy, but maximum CEA reduction was 36% 5
months after first application. At present, CEA still remains
below baseline, despite stopping vandetanib therapy after
enrolment. Conclusion: The administration of the novel CCK-
2 receptor ligand '’Lu-PP-F11N at a potentially therapeutic
dose was observed to be safe in all patients. The first results
of tumour and organ dosimetry suggests that the cumulative
administrated activity dose (18 GBg) can be further increased
without exceeding the threshold radiation dose for potential
organs of risk. References: None
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Use Of lodine-131 (RAI) For The Initial Diagnosis And
Treatment Of Differentiated Thyroid Cancer (DTC) In Spain
And Portugal (ERUDIT Study)

J. Vallejo Casas’, V. Pubul, R. Santos®, M. Llanos?, E. Navarro®, J.
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"Hospital Universitario Reina Sofia, IMIBIC, Cérdoba, SPAIN,
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Valdecilla, Santander, SPAIN, Hospital La Paz, Madrid, SPAIN,

YHospital Universitari Germans Trias i Pujol, Barcelona, SPAIN,
?IClinica Universidad de Navarra, Navarra, SPAIN, ?Complejo

Hospitalario Universitario de Vigo, Vigo, SPAIN, ?Hospital Son
Espases, Palma de Mallorca, SPAIN, #EISAl, Madrid, SPAIN.

Aim/Introduction: Advanced differentiated thyroid carcinoma
(aDTCQ) - herein defined as locally unresectable or metastatic
disease - is one of the most common late-stage endocrine
neoplasias. However, available data about its natural history is
limited.ERUDIT is a multicenter, observational, retrospective
study of patients diagnosed with aDTC in Spain and Portugal.
The study describes its natural history from the initial
diagnosis until the advanced stages of disease, focusing on
specific characteristics of this subpopulation of DTC, as well
as its treatment, response patterns and medical specialties
involved in its management.The aim of this communication
is to describe the patterns of use and efficacy of RAI as first
intervention (RAI + surgery) and at its relapse in patients with
aDTCdiagnosed in Spain and Portugal. Materials and Methods:
Clinical records from patients >18 y-o diagnosed with aDTC
(including poorly differentiated DTC) with first evidence of
advanced disease documented between January 2007 and
August 2017 were retrospectively reviewed until death or
lost to follow-up. Results: 213 patients were identified in 23
centres. The median age at initial diagnosis was 63 years and
59% were women. 52% had metastatic disease at debut (de
novo). Following surgery, patients received mostly one (34%)
or two (28%) ablative RAI doses, with a median (Q1-Q3) of
150 (100-170) mCi per dose and total cumulative activity
of 750 (600-800) mCi after 5 doses. Persistent structural
disease was the most frequent response, seen on average
in 50% of the patients after two doses. The median (95%
Cl) progression-free and overall survival (OS) after the first
RAI were 1.5 (0.7-1.9) and 10.1 (8.2-17.5) years, respectively.
After a first intervention, 46% of the patients relapsed to
advanced disease and, of these, 33% received RAIl with a
medium dose (Q1-Q3) of 150 (140-180) mCi. In this context,
the accumulated activity was 620 (560-700) mCi after 3
doses with the result of persistent structural disease in 49%
of the cases. Although 99% of the patients were RAl-avid at
diagnosis, 68% of them became RAI-refractory after 27.6 (9.7-
50.6) months. The median (95% Cl) of OS in RAl-refractory
patients was 4.7 (3.4-8.0) years. Conclusion: Regardless of the
initial type of diagnosis (de novo vs localized), in this DTC
series, half of the cases maintained persistent disease after
620 mCi and two thirds became RAl-refractory after 27.6
months References: None
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OP-058

Radioiodine therapy (RAIT) guided by 124I-PET/CT
imaging in metastatic differentiated thyroid cancer (DTC):
long-term follow-up of patients recruited in a prospective
trial

E. Lodi Rizzini', C. Pettinato? L. Zanoni', V. Allegri', E. Tabacchi’, A.
Repac?, A. G. Morganti*, S. Fanti', F. Monari*;

"Nuclear Medicine Unit, S.Orsola-Malpighi Hospital,

Bologna, ITALY, ?Medical Physics Unit, S.Orsola-Malpighi

Hospital, Bologna, ITALY, *Endocrinology Unit, S.Orsola-

Malpighi Hospital, Bologna, ITALY, “Radiation Oncology

Center, S.Orsola-Malpighi Hospital, Bologna, ITALY.

Aim/Introduction: Although RAIT was used for over 80 years
in the metastatic-DTC management, number, frequency and
optimal administrated 1311 activity remain matter of debate.
1241-PET/CT can be a useful tool to identify lesions still
iodine-avid with higher detection rate than post-treatment
I-131 scan(RxWBS) and to perform personalized dosimetry
to the lesions, particularly in the case of potentially curative
RAIT. The aim of this study is to confirm with long-term
follow-up(FU) data the utility of 1241-PET/CT in RAIT planning
of metastatic-DTC. Materials and Methods: We collected long-
term FU data of 30 patients(pts) affected by metastatic DTC
and recruited in a prospective trial from July 2011 to July 2013,
who underwent to a personalized RAIT after performing
1241-PET/CT imaging.Clinical/laboratory data were collected
every 6/12months from February 2012 to March 2020. In the
case of strong suspect of relapse, contrast-enhanced-TC and/
or 18FDG-PET/CT were also performed. Response to therapy
was assessed according to ATA2015 guidelines. Results: Mean
FU was 73.5months(range:17-108months). All pts received
prior RAIT, with an average administered 131| activity of
9195.5MBq(range:1110-25900MBq). 15/30(50%) pts had
negative 1241-PET/CT and RXWBS scans;11/15 pts received
3700MBq while 4/15 pts refused treatment. At last FU, 4/15
pts had indeterminate response(IR), one pt had biochemical
persistence(BP), 7/15 pts had structural persistence(SP),
one pt died for disease not-related causes and 2/15 were
lost at FU. 15/30(50%) pts had positive 124-PET/CT and
RXWBS scans but in 2/15 pts dosimetry was not performed
because of the influence of intestinal activity. All those
pts received an 1311 activity of at least 7400MBqg. Overall,
dosimetry was performed to 34 lesionsIn 5/13(38%) pts
lesions received less than the target dose of 80Gy(average
dose:14.25Gy;range:1.47-60.50Gy); at last FU 2/5 pts had SP
and 3/5 pts died for progression disease. In 2/15(15%) pts
the majority of lesions received less than 80Gy and at last
FU one pt had SP and one had IR. In 6/13(46%) pts lesions
received more than 80Gy(average dose:393Gy;range:163.73-
1283.12Gy);at last FU 2/5 pts had SP, 2/5 pts had an excellent
response, one pt died for disease not-related causes and one
pt was lost at FU. Conclusion: 124I-PET/CT imaging guided
us to choice the optimal 1311 administered activity; long-
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term FU data confirmed that pts who received more than 80
Gy to the lesions have a better response disease than those
who received lower activities. References: Pretherapeutic
dosimetry in patients affected by metastatic thyroid cancer
using 1241 PET/CT sequential scans for 1311 treatment
planning.Pettinato et al.ClinNuclMed2014,39(8).e367-e374.

OP-059

Variations in Radioiodine Therapy in Europe- Decision
Making after total Thyroidectomy

F. Forrer', G. Fischer' M. Putora’, L. Giovnella?, M. Hoffmann’, 1.
lakovou® M. Luster®, J. Mihailovic®, P Petranovic’, A. Vrachimis®, S.
Zerdoud®, O. Maas’;

'Kantonsspital St. Gallen, St. Gallen, SWITZERLAND, ?Ospedale
Regionale di Lugano, Lugano, SWITZERLAND, *University
Viennna, Vienna, AUSTRIA, “Aristotle University AHEPA Academic
Hospital, Thessaloniki, GREECE, *Universitdtsklinikum Marburg,
Marburg, GERMANY, °Oncology Institute of Vojvodina, Novi

Sad, SERBIA, "University Hospital Center, Zagreb, CROATIA,
8German Oncology Center, Limassol, CYPRUS, °Institut
Universitaire du Cancer Toulouse, Toulouse, FRANCE.

Aim/Introduction: The role of radioiodine therapy (RIT)
(used as ablation therapy or adjuvant therapy) following
total thyroidectomy for differentiated thyroid cancer
(DTC) changed over the last decade. Major revisions of the
American Thyroid Association Guidelines in 2015 resulted
in significant differences in treatment recommendations
in comparison to the European Association of Nuclear
Medicine (EANM) 2008 guidelines. Recently, we presented
the effects on daily practice for RIT among Swiss Nuclear
Medicine centers[1]. We now performed a project at
the European level and hypothesized that there is also
considerable variability regarding the use of RIT among
recognized European experts. Materials and Methods: We
performed a decision-tree based analysis of management
strategies from all members of the EANM thyroid committee
to map current practice among experts. Within this analysis,
we collected data on whether or not RIT is administered,
on which criteria these decisions are based, and collected
details on treatment activities and patient preparation.
Results: Our survey shows discrepancies for low risk DTC after
thyroidectomy, where “follow-up only” is recommended by
some experts while RIT with significant doses is used by other
experts in the same situation. E.g. for pT1b tumors without
evidence of metastases the level of agreement for the use
of RIT, depending on histologic features, is as low as 50%.
If RIT is administered in this setting, activities of I-131 range
from 1.1 GBq to 3.0 GBq. In other constellations (e.g. pT1a)
experts diverge from current clinical guidelines as up to 75%
administer RIT in certain cases. For intermediate and high-risk
patients, RIT is generally recommended. However, dosing
and treatment preparation (rTSH vs. THW) vary distinctly. In
comparison to the Swiss study, the general level of agreement
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is higher among European experts. Conclusion: Currently,
existing variety in the use of RIT after total thyroidectomy by
European experts reflects differences in clinical guidelines
as well as the lack of high level evidence. The recently
proposed approach on the use of RIT, based on integrated
post-surgery assessment (Martinique paper)[2] and results of
ongoing prospective randomized studies are likely to reduce
uncertainty in approaching RIT treatment in DTC patients. In
certain constellations, consensus identified among European
experts might be helpful in formulating future guidelines.
References: 1. Maas et al. Variations in radioiodine ablation:
decision-making after total thyroidectomy. Eur J Nucl Med
Mol Imaging.2020;47:554-560. 2. Tuttle et al. Controversies,
Consensus, and Collaboration in the Use of I-131 Therapy in
differentiated Thyroid Cancer. Thyroid.2019;29:461-470.

OP-060

Prognostic Factors and Disease-Specific Survival of
Recurrent Differentiated Thyroid Carcinoma Patients

J. Mihailovic, V. Cimbaljevic, J. Roganovic, N. Prvulovic Bunovic;
Institute of Oncology, Sremska Kamenica, SERBIA.

Aim/Introduction: Differentiated thyroid carcinoma (DTC)
patients with recurrent disease (RD) have worse prognosis
than patients without recurrence. However, they usually
get cured if RD is detected and treated on time. The
aim of this study was to analyze prognostic factors and
disease-specific survival (DSS) in recurrent DTC patients.
Materials and Methods: Among 680 DTC patients treated
in our institution between 2007 and 2019, 67 patients had
recurrent disease (RD): 39 females, 28 males; 23 patients <45
years, 44 patients >45 years; median follow-up of 3,3 years;
5 follicular, 56 papillary carcinomas and 6 unfavourable
types; T stage 1, 2, 3 and 4 included 16, 5, 37 and 9 patients,
respectively. Initial nodal-(N1) and distant metastases (M1)
and combined metastases (NTM1) were detected in: 34, 2
and 6 patients, retrospectively. DSS was analyzed by Kaplan-
Meier method/Log-rank test. Results: RD appeared in 67/680
(9.9%) patients. The probability of recurrence was 8.4% at 5
y, 142% at 10y, 32.1% at 15y, and 49.7% at 19 years after
the initial treatment. Strong predictors of RD were: gender,
T stage, N stage, M stage, and initial treatment (p=0.0001).
No significant difference was associated with the following
prognostic factors: age, histologic type of the tumor, and
presence of second primary neoplasm (p=0.208, p=0.531,
and p=0.993, respectively). The 5-, 10-, 15-, 20- and 26-year
DSS was: 0.966+0.24, 0.804+0.064, 0.76+0.074, 0.608+0.148,
and 0.228+0.183, respectively. Patients with RD were treated
with surgery, followed by radioiodine therapy (several
courses if necessary). Additionally, in patients with advanced
disease and iodine non-avid DTC, external radiation, chemo-
therapy and Lu-177 DOTATATE treatment were performed
(in 12, 1, and 2 patients, respectively). At last check up,
there were 14 (20.9%) deaths: [12 (17.9%) of disease-related

deaths, while 2 (3%) patients have died from other causes],
and 53 (79%) patients were alive [complete remission was
achieved in 18 (26.9% ) patients, partial remission in 11
(16.4%) patients, stable disease in 7 (10.4%) patients while
17 (254%) patients had progressive disease]. Conclusion:
Since recurrent disease may appear at any time, life-long
monitoring of DTC patients is necessary. Recurrent disease
should be treated until remission (surgery followed by RA|,
and radiation therapy if necessary). References: Leboulleux S,
Rubino C, Baudin E, et al. Prognostic factors for persistent or
recurrent disease of papillary thyroid carcinoma with neck
lymph node metastases and/or tumor extension beyond the
thyroid capsule at initial diagnosis. J Clin Endocrinol Metab
2005;90:5723-5729.

OP-061

CRISPR/Cas9-mediated knockout of ESRRG gene
(Estrogen-related Receptor gamma) restore the
radioiodine avidity in poorly differentiated thyroid cancer
Y. Jeon', H. J? S. Kim' J. Lee’, S. Lee’;

"Laboratory Animal Center, Daegu-Gyeongbuk Medical Innovation
Foundation, Daegu, KOREA, REPUBLIC OF, ?Department of
Nuclear Medicine, School of Medicine, Kyungpook National
University Hospital, Daegu, KOREA, REPUBLIC OF, *Kyungpook
National University, Daegu, KOREA, REPUBLIC OF.

Aim/Introduction: The resistance of radioiodine therapy in
poorly differentiated thyroid cancer (PDC) is associated with
insufficient function of the sodium iodide symporter (NIS).
Recently, we have reported the important role of estrogen-
related receptor gamma (ESRRG; also known as ERRy) as a
member of the orphan nuclear receptors on the regulation
of NIS function in poorly differentiated thyroid cancer. Herein,
we evaluated the effects of silencing of ERRy on NIS function
in poorly differentiated thyroid cancer cells using CRISPR/
Cas9 gene editing system. Materials and Methods: Stable cell
lines were generated by transducing CAL62 cells of human
poorly differentiated thyroid cancer cells with the lentiviral
CRISPR/Cas9 ERRy or mock gRNA vectors, which was referred
to as CAL62/ERRy KO and CAL62/Mock cells, respectively.
lodine uptake was conducted to evaluate the NIS function in
the presence or absence of KCIO,, a specific inhibitor of NIS
using two cell lines. The mRNA and protein level of crucial
gene expression related to iodine metabolism (NIS, TPO, TG,
and TSHR) was determined in CAL62/Mock cells and CAL62/
ERRy KO by Q-PCR and western blotting assay. Finally, the
cytotoxic effect of I-131 was determined by clonogenic assay.
Results: Radioiodine avidity was increased in CAL62/ERRy KO
cells but not in CAL62/Mock cells. The increased radioiodine
uptake of CAL62/ERRy KO cells was completely inhibited by
KCIO,. Q-PCR and western blotting assay revealed the up-
regulation of NIS, TPO, TG, and TSHR genes in CAL62/ERRy KO
cells but not in CAL62/Mock cells. In vitro clonogenic assay
demonstrated drastic reduction in the colony formation of
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CAL62/ERRYy KO cells. Conclusion: These findings suggest that
CRISPR/Cas9-mediated ERRy gene editing may serve as novel
therapeutic approach for enhancing the responsiveness of
radioiodine therapy by modulating NIS function in poorly
differentiated thyroid cancer. References: None

OP-062

Dosimetric study for refractory metastatic differentiated
thyroid with RAS or BRAFV600 mutation treated with
MEK +/- BRAF inhibitors followed by radioactive iodine
treatment

N. Anizan', G. Lior?, Y. Godbert®, C. Bournaud®, D. Taieb?, S. Bardet®,
D. Benisvy’, S. Zerdoud®, I. Borget®, S. Leboulleux®;

'Gustave Roussy, Villejuif, FRANCE, *CHRU de Lille - Hopital Claude
Huriez, Lille, FRANCE, *CLCC Institut Bergonié, Bordeaux, FRANCE,
“CHU Lyon - Groupement Hospitalier Est, Lyon, FRANCE, *CHU

de Marseille - Hopital de la Timone, Marseille, FRANCE, °CLCC
Francois Baclesse, Caen, FRANCE, "CLCC Antoine Lacassagne,
Nice, FRANCE, 8IUCT Oncopole - CLCC Institut Claudius Regaud,
Toulouse, FRANCE, °Gustave Roussy, Villejuif, FRANCE.

Aim/Introduction: The MERAIODE study is a prospective
multicentric study evaluating the efficacy of selective
MEK (trametinib) and BRAFV600E (dabrafenib) inhibitors
associated with radioactive iodine (RAIl) for the treatment
of refractory metastatic differentiated thyroid cancer (DTC)
with RAS or BRAFV600E mutation. A dosimetric evaluation
was planned as an additional index to understand response
to treatment. Results of the first available data on dosimetry
of the BRAF cohort are presented. Materials and Methods:
Following 5 weeks of trametinib plus dabrafenib, patients
were given 5500 MBq of RAI after recombinant human TSH
stimulation. Whole-body scans were performed 1, 2, 3 and 4
days after RAl administration and a SPECT/CT acquisition was
done on day 4. To quantify I-131 uptake, SPECT/CT images
were calibrated using a phantom acquisition with a 1-131
source. The present work shows the dosimetric evaluation of
patients treated in one center where whole-body retention
was measured using Nal counter positioned in the room.
Whole-body absorbed dose was estimated using S factor
function of patient mass. Time activity curves in lesions and
lungs were extracted from images using PLANET® Dose then
corrected for deadtime. Absorbed doses were calculated
using IDAC_DOSE 2.1. Results: Dosimetric evaluation was
performed for 5 patients with BRAFV600E mutation. None of
them disclosed RAI uptake on a diagnostic whole-body scan
performed prior to treatment initiation and all did after MEK
and BRAF inhibitors. Absorbed doses were calculated for 18
metastases with a median diameter of 10 mm (range: 4-24).
Median whole-body absorbed dose was 322 mGy (range:
172-571 mGy). Median absorbed dose to the lungs was 10.8
Gy (range: 0.62-19.1 Gy) with 3 patients with an absorbed
dose greater than 10 Gy. Mono-exponential fit was used for
lesions and the median effective half-life of RAl was 53 hours
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(range: 21-81 h) with a median calculated absorbed dose of
211Gy (range: 17-2764 Gy). Conclusion: Dosimetric evaluation
is under investigation for all patients included in the study.
First patients treated in one center show encouraging results
regarding RAI uptake with some patients showing high
absorbed dose in the lesions. RECIST evaluation is ongoing
and correlation between tumor response and absorbed
dose calculation remains to be evaluated. In the light of the
high lungs absorbed dose, toxicity to the lungs should be
evaluated. Funded by InCA, ClinicalTrials.gov number, NCT
NCT03244956 References: None

OP-063

Value of interim F-18 FDG PET/CT imaging in patients
with metastatic radioiodine-refractory thyroid carcinoma
undergoing tyrosine-kinase inhibition therapy

G. Rendl', B. Sipos’, L. Hehenwarter', G. Schweighofer-Zwink', H.
Gallowitsch?, C. Pirich’;

'Department of Nuclear Medicine and Endocrinology,
University Hospital Salzburg, Paracelsus Medical University
Salzburg, Salzburg, AUSTRIA, Department of Nuclear

Medicine and Endocrinology, PET/CT Centre, Klinikum
Klagenfurt am Worthersee, Klagenfurt, AUSTRIA.

Aim/Introduction: This retrospective study aimed to analyse
the predictive value of interim F-18 fluorodesoxyglucose
(FDG) PET/CT in patients with radioiodine (RAI)-refractory
thyroid carcinoma (TC) and treated with the tyrosine-kinase
inhibitor therapy lenvatinib. Materials and Methods: Metabolic
data from F-18 FDG PET/CT imaging were obtained from
21 patients with metastatic RAl-refactory TC (11 males, 10
females) with a median age of 67 years (range 39 - 80 years).
The interval between PET/CT and start of lenvatinib therapy
was 16 £ 30 days and the first interim PET/CT was performed
4 + 1 months later. Compartmental analysis (locoregional
uptake, lymph node, visceral and bone metastasis) was
performed using an index lesion in the respective lesion.
PERCIST was used to categorize the metabolic response
in patients. Results: Mean survival was 29 months (4 - 56
months) in all patients. Five out of 21 patients died (24 %)
and 4 patients discontinued lenvatinib (19 %). Overall, mean
locoregional SUV was 1223 + 11.42 versus (vs) 11.36 + 13.94,
in lymph nodes 1264 + 11.90 vs 14.18 + 15.72, in visceral
metastases 10.98 + 13.76 vs 587 + 7.35 and 823 + 451 vs
9.38 + 7.58 in bone metastases in PET/CT at beginning and
interim, respectively. Patients with complete metabolic
response (CMR, n=2, 10 %) showed a mean survival of 45
months (36 - 53 months), patients with partial metabolic
response (PMR, n=11, 52 %) of 28 months (4 - 53 months)
and patients with progressive metabolic disease (PMD, n=8,
38 %) 26 months (7 - 56 months), respectively. Conclusion: In
our patient cohort, complete metabolic response as defined
by interim PET was rare but associated with a trend towards
longer disease control with lenvatinib. However, the absence
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of metabolic response at first interim PET indicated no worse
prognosis when compared to patients with PMR, possibly
due to timely treatment changes. References: None

OP-064

Prediction of treatment response to Lenvatinib with
18F-FDG-PET/CT in patients with advanced thyroid cancer
F. Ahmaddly, L. Beyer, V. Wenter, P. Bartenstein, A. Todica;

LMU, Miinchen, GERMANY.

Aim/Introduction: In patients with advanced thyroid cancer,
Lenvatinib is a promising treatment option for prolonged
progression free survival (PFS). We aimed to assess the role
of 18F-FDG-PET/CT in monitoring treatment response
and predict prognosis using quantitative PET-parameters.
Materials and Methods: Patients with advanced thyroid
carcinoma who underwent baseline FDG-PET/CT shortly
before and 3, 6,9, 12 months after initiation of the treatment
were included. PET-parameters (SUVpeak, TV=tumor volume,
TLG=total lesion glycolysis) as well as clinical parameters (age,
sex, tumour stage) were assessed. Treatment response was
evaluated according to PET Response Criteria in Solid Tumors
(PERCIST) as well as Response Evaluation Criteria in Solid
Tumors 1.1 (RECIST) and correlated with clinical outcome
(disease-specific survival (DSS) and PFS) and PET-parameters
using Kaplan-Meier-Survival analysis. Results: 21 patients
met the inclusion criteria. Within a median follow up time of
2.5+1.0years, 11 patients died (DSS 2.5+0.2 years). DSS could
be predicted using treatment response by RECIST (p=0.001)
and PERCIST (p=0.026) in PET/CT after 12 months; PFS only
by RECIST (p=0.027) after 9 months. Evaluating single PET-
parameters, DSS and PFS could be predicted even earlier
at 6 months after treatment start (DSS: pSUVpeak=0.007,
pTV=0.001, pTLG=0.004; PFS: pSUVpeak=0.009, pTV=0.012,
pTLG=0.012). Conclusion: Response evaluation with 18F-FDG-
PET/CT prior and after initiation of Lenvatinib treatment can
predict the DSS and PFS in patients with advanced thyroid
cancer. PET-parameters can be used for early (6 months)
prediction of DSS and PFS. References: None

OP-065

'8F-FDG PET/CT whole body volumetric evaluation
in iodine-refractory differentiated thyroid cancer as
predictors of Lenvatinib response

E. Califaretti’, P Thuillier'?, V. Liberini’, A. Ragni’, A. Nervo?, M.
Gallo?, A. Piovesar® E. Arvat®, S. Grimaldi', D. Deandreis';
'Division of Nuclear Medicine, Department of Medical
Sciences, University of Turin, Turin, [TALY,’Department

of Endocrinology, University Hospital of Brest, Brest,
FRANCE, *Oncological Endocrinology Unit, Department

of Medical Sciences, University of Turin, Turin, [TALY.

Aim/Introduction: Tyrosine kinase inhibitors (TKI) improve
progression free survival in patients with metastatic

iodine-refractory differentiated thyroid cancer (RDTC) but
considering TKI frequent side effects and high costs, a careful
selection of patients is necessary. Currently, there is no
consensus on the selection of patients and the role of '8F-FDG
PET/CT.The main objective of this retrospective study was to
evaluate pre-therapy '8F-FDG-PET/CT quantitative volumetric
and metabolic parameters in order to identify prognostic
indices of clinical benefit. Materials and Methods: Ten patients
with metastatic RDTC treated with Lenvatinib and with a pre-
treatment '®F-FDG PET/CT were retrospectively analyzed.
Lesions contouring was performed by one operator with
an isocountouring method with a SUVmax fixed threshold
of 41% using LifeX v5.1. For each lesion, semi-quantitative
parameters were evaluated: standard uptake value (SUVmax),
metabolic tumor volume (MTV) and total lesion glycolysis
(TLG). Moreover, whole-body and total-bone MTV (MTVwb
and MTVbone) and TLG (TLGwb and TLGbone) were assessed.
Bone-to-total MTV and bone-to-total TLG ratios (9%MTVb/
wb and %TLGb/wb respectively) were calculated. Therapy
response was assessed according to RECIST 1.1 criteria on CT
scan. Patients were divided in two groups according to the
best RECIST 1.1 response: complete/partial response (group
A) and stable disease/progression (group B). PET parameters
were compared between the 2 groups with Mann-Whitney
test. Results are expressed as median [range]. Results: Ten
patients (F:M=5:5; median age=68y) with metastatic RDTC
(3 follicular, 4 papillary and 3 poorly differentiated) were
included; 8/10 patients had bone metastases. Contouring
was performed on 121 lesions: 46 bone (38%), 36 lung (30%),
20 lymph nodes (16%), 7 thyroid bed (6%) and 12 other sites
(10%). Group A included 3 patients with partial response,
group B included 5 patients with stable disease and 2 with
progressive disease. In group B, 65.4% [20-83] of analyzed
lesions were bone metastases compared to 0% [0-6] in
group A. Group B showed higher median values of %MTVb/
whb (49% [18-89] vs 0% [0-7]) and %TLGb/wb (53% [17-92] vs
0% [0-9]) compared to group A (p=0.016). A similar trend was
observed for MTVbone and TLGbone, but the difference did
not reach statistical significance. All other PET parameters
(SUVmax, MTVwb and TLGwb) were not significantly different
between the two groups. Conclusion: In RDTC patients treated
by Lenvatinib, "*F-FDG PET/CT performed before starting
treatment might be an important tool to predict response
to treatment. Bone tumor burden might be one of the main
predictive factors in these patients. References: None
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OP-066

Quantification of MBF with PET - How Can Technology
Improve Accuracy?

M. Lubberink; Uppsala University Hospital, PET Center, Uppsala,
SWEDEN.

OP-067

Patient motion influence on the quantitative accuracyof
cardiac *O-water PET

J. Nordstrom’, H. J. Harms?, T. Kero', J. S6rensen’, M. Lubberink’;
'PET Center Uppsala Akademiska sjukhuset, Uppsala,

SWEDEN, °Medtrace Pharma A/S, Lyngby, DENMARK.

Aim/Introduction: Cardiac PET is increasingly being used in
the clinical assessment of coronary artery disease (CAD).
“O-water PET is considered gold standard for non-invasive
quantification of myocardial blood flow (MBF), which has
been shown to improve detection of CAD over qualitative
assessments. Cardiac PET is, though, prone to motion artefacts
arising from the cardiac and respiratory cycle, or from patient
motion. Therefore, the purpose of the present study was to
investigate to what extent motion influences quantitative
MBF from ""O-water PET/CT. Materials and Methods: Clinical
stress scans from 10 patients referred for assessment of
ischemia with “O-water PET/CT were included. Motion in
the original scan was ruled out by visual assessment. A total
of 17 different types of motion were simulated, divided into
3 different types of patient body motion and cardiac creep.
The 3 body motions simulated 1) a stress agent reaction, 2) a
caudal linear slide and 3) a cough at first pass and after 1 min.
Maximum displacement for all motions relative to the original
scan position ranged between 5-20 mm. All simulated
motions and the original scan were quantitatively analyzed
in aQuant (MedTrace Pharma A/S, Lyngby, Denmark). MBF
and transmural MBF (MBFt) were study for all three coronary
territories. Results: MBF and MBFt was generally shown to be
decreased in the region of myocardium in which direction
the motion occurred (e.g. in inferior wall for motion in inferior
direction). PTF trended in the opposite direction. However,
even if a clear pattern for each simulated motion type could
be seen, the effect of motion is not completely predictable
even when the exact same motions were simulated for
each patient. A high inter-patient variance was seen in the
deviation of the simulated motions from the original scan
for all parameters, probably explained by different patient
anatomy. On the global level MBF was significantly affected
in 8 motions with average deviation 6.3% + 5.6% and non-
significantly affected in 9 motions with average deviation
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2.8% + 4.0%. MBFt was significantly affected in 4 motions
with average deviation 8.0% + 5.5% and non-significantly
affected in 13 motions with average deviation 1.8% =+ 5.0%.
Conclusion: Patient motion can impair the quantitative
accuracy of "O-water cardiac PET and may induce false
positive or false negative results in the most severe cases.
Understanding how motion affects the quantification and
knowledge on how to detect motion artifacts is important in
the clinical evaluation. References: None

OP-068

Clinical use of a Rb-82 simplified myocardial flow reserve

model using myocardial activity ratio: Comparison to full-
kinetics myocardial flow reserve quantitation

C. Kamani, M. Jreige, M. Pappon, P Genoud, G. Allenbach, J. Prior;

University Hospital Lausanne, Lausanne, SWITZERLAND.

Aim/Introduction: Myocardialflow reserve (MFR) measurement
is a well-validated independent predictor of major adverse
cardiovascular events and can be used to guide myocardial
revascularization. Due to non-linear radiotracer extraction,
its estimation requires kinetic modeling with specialized
software packages.We aimed to investigate the correlation
between a simplified model using only the stress/rest
myocardial activity ratio (MAR) and the MFR corrected for
partial volume effect (MFR_rc) in patients undergoing rest/
stress perfusion study using Rubidium-82 chloride (Rb-82)
PET/CT. Materials and Methods: In total, 439 patients referred
to our institution underwent rest and pharmaceutical
(adenosine or regadenoson) stress dynamic PET imaging.
Stress/rest myocardial activity ratio (MAR) was obtained
using the left ventricular (LV) mean count activity from the
2-6-minutes post-injection images. Simplified estimates
of MFR (MFR_est) was obtained from MAR, and compared
with the gold standard reference MFR_rc, obtained from a
one-tissue compartment model. The correlation between
MFR_est and MFR_rc has been further assessed. Using the
Receiver Operator characteristic (ROC) analysis, the accuracy
of the MFR_est was assessed for diagnosing impaired MFR<2.
Results: There was significant correlation between MFR_est
and MFR_rc (R= 0.7, p<0.001). The overall diagnostic
performance of MFR_est to identify an impaired MFR_rc<2
was good, with AUC=0.76. There were fair sensitivity (75%)
and specificity (78%), with a good negative predictive value
(87%). However, the corresponding positive predictive value
was poor (60%). Conclusion: Using a simplified method based
on the MAR following a stress/rest Rb-82 perfusion PET, an
impaired MFR_rc<2 can be estimated with a good sensibility
and specificity, as well as a good negative predictive value
without the need for kinetic flow modeling. References: None
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OP-069

3N-ammonia Regadenoson Stress PET/CT MPI: The Impact
Of Persistent Caffeine Blood Levels On Myocardial Blood
Flow Metrics Utilizing A Low-Dose Rest/High-Dose Stress
Protocol

U. Mahmood, W. Yap, J. Donald, A. Diliberto, B. Press, M. Feldkamp,
T. Rosamond;

The University of Kansas Health System, Kansas

City, KS, UNITED STATES OF AMERICA.

Aim/Introduction: The quantification of myocardial blood
flow (MBF) and myocardial flow reserve (MFR) utilizing
N-ammonia regadenoson low dose rest/high dose stress
MPI provides additional diagnostic value for detection of
CAD. Patients are typically instructed to avoid caffeinated
beverages for at least 12 hours prior to the study. The impact
of persistently measurable caffeine in the blood on MBF and
MFR quantification with "*N-ammonia, despite this period
of supervised abstinence, remains uncertain. Materials
and Methods: 76 consecutive inpatient subjects who were
admitted with chest pain (64% female, age 66 + 11 years, BMI
30.2 £ 8) underwent a low-dose rest/ high-dose regadenoson
stress MPI protocol with a fully digital PET/CT hybrid scanner
having had their blood caffeine level checked immediately
prior to the study. Per standardized MPI protocol, all had been
placed on a caffeine free diet for at least 12 hours prior to
the exam in a supervised inpatient setting. MBF and MFR
were calculated using proprietary software and adjusted
to the resting heart rate x systolic blood pressure product
and motion correction methodology. Intention to treat
methodology was utilized for analysis. The study readers were
blinded to caffeine levels and were interpreted by consensus
between two qualified physicians from both Cardiology and
Radiology. Results: Eight (6 female) of 76 inpatients (10.5%)
had significant blood levels of caffeine in samples drawn just
before the PET/CT exam (mean caffeine blood level=2.6+
2.1 ug/mL, range: 1-7 pg/mb). In the caffeinated group, the
average age was 70 + 9 years (range: 55-84 years), mean
global MFR= 3.0 + 0.7, mean resting global MBF = 0.86 + 0.1
ml/min/gram and stress global MBF was 2.95+ 0.86 ml/min/
gram. Four of the eight patient studies with residual blood
caffeine were read as ischemic by standard MPI qualitative
and quantitative imaging criteria. Conclusion: A significant
percentage of inpatients that are supervised regarding
caffeine abstinence for at least 12 hours prior to a MPI exam
still have detectable blood caffeine levels. At these levels,
however, global MBF metrics are not meaningfully impeded
when using " N-ammonia low-dose rest/high-dose
regadenoson stress protocols. More vigorous dietary control
is needed to prevent unrecognized persistent caffeine blood
levels due to surreptitious or accidental intake by inpatients.
It is likely that this phenomenon is more prevalent in the
unsupervised outpatient population. References: None

OP-070

Effect of PET CT misalignment on the quantitative accuracy
of cardiac '>O-water PET

J. Nordstrom', H. J. Harms?, T. Kero', M. Ebrahimi’, J. Sérensen’, M.
Lubberink’;

'PET Center Uppsala Academic Hospital, Uppsala,

SWEDEN, °Medtrace, Lynby, DENMARK.

Aim/Introduction: Cardiac PET is increasingly being used
in the clinical evaluation of coronary artery disease and
“O-water PET is considered gold standard for non-invasive
quantification of myocardial blood flow (MBF). For all PET
tracers except "O-water, MBF is determined based on the
uptake rate of the tracer. For accurate estimation of tracer
uptake, accurate attenuation correction and consequently
correct alignment between PET and the attenuation CT
is critical. Misalignment is a common problem and may
induce artifacts in uptake rates. With O-water, MBF is
determined based on washout rather than uptake rate.
Since attenuation correction mainly affects the amplitude of
tissue time-activity curves, but not its shape, we hypothesize
that misalignment has minimal effect on washout-based
MBF estimates of “O-water. This study aims to investigate
the impact of misalignment on the quantitative accuracy
of cardiac "O-water PET. Materials and Methods: Clinical
adenosine-induced stress scans from 10 randomly selected
patients referred for evaluation of ischemia were included
in the study. Misalignment between PET and CT was ruled
out by visual assessments. Eleven different misalignments
were induced in six different directions with 10 and 20 mm
amplitudes: caudal (-2), cranial (+2), lateral (xX), anterior
(+Y), and anterior combined with cranial (+Y+Z). All scans
were analyzed in aQuant software (MedTrace Pharma A/S,
Lyngby, Denmark) for calculation of MBF, uptake-based MBF
(MBFt) and perfusable tissue fraction (PTF), and the results
were compared with the original, non-misaligned data.
Results: On the global level, washout-based MBF was not
significantly different for misalignments +X, +Y, +Y+Z, and
-Z with average deviation of 0.9% =+ 1.7% and significantly
different for -X and +Z with average deviation of 2.0% + 1.7%.
Uptake-based MBFt, however, was significantly affected by
all misalignment directions with average deviation of 7.4%
+ 3.0% and not significantly affected in 20 mm +X and 10
mm +Z with average deviation 6.5% + 4.2%. Larger effects
were seen in LAD- and LCX-regions compared with the RCA-
region. Conclusion: Misalignment between PET and CT has
only margin effects in the quantitative accuracy of “O-water
PET using washout-based MBF estimates. Uptake rate (MBFt)
on the other hand was more affected by misalignment.
Overall, however, additional co-registration between PET and
CTimages is not necessary. References: None
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OP-071

Identification of predictors for myocardial blood flow
using Rubidium-82 PET

R. Metselaar'’?, J. A. van Dalen’ B. N. Vendel', J. R. Timmer*, M.
Mouden?, J. D. van Dijk’;

"Isala Hospital, department of Nuclear Medicine,

Zwolle, NETHERLANDS, *University of Twente, Enschede,
NETHERLANDS, *Isala Hospital, department of Medical
Physics, Zwolle, NETHERLANDS, “Isala Hospital,

department of Cardiology, Zwolle, NETHERLANDS.

Aim/Introduction: Myocardial blood flow (MBF)
measurements using Rubidium-82 PET provides incremental
diagnostic and prognostic information in the evaluation of
coronary artery disease (CAD). In particular, high myocardial
flow reserve (MFR) values have a high negative predictive
value for obstructive CAD. Understanding which features
are characteristic for normal MBF and MFR values can aid in
the risk stratification of patients with suspected obstructive
CAD. The aim of this study was to identify these features for
developing a clinical decision tool. Materials and Methods: \We
retrospectively included 997 patients with suspected CAD
(50,7% Male, age 65,99 + 1043 years), who were referred for
rest and regadenoson-induced stress Rubidium-82 PET/CT
(Discovery 690, GE Healthcare). Cardiac risk factors; cigarette
smoking, hypertension, hypercholesterolemia, diabetes,
positive family history of CAD; prior medical history; age;
gender; body mass index (BMI); creatinine serum values;
coronary artery calcification (CAC) score and medication
usage were registered at time of the PET/CT examination.
All variables except CAC score, age, resting heart rate and
BMI were transformed to categorical variables. Multiple
linear regression with forward stepwise selection (F-to-enter
< 0.050) was calculated to correlate variables with rest and
stress MBF and MFR. The importance of significant predictors
was determined by ranking using the incremental increase
in adjusted R?. Results: Significant predictors for high rest MBF
were, in order of importance, high heart rate, female sex,
calcium-channel blocker usage, low BMI, calcium-channel
blocker usage, hypertension, no acenocoumerol usage
and older age. The adjusted R? was 0.34. Furthermore, the
significant predictors for high stress MBF were, in order of
importance, female sex, high heart rate, low CAC score, low
BMI, younger age, clopidogrel usage, no beta blocker usage,
COPD. (Adjusted R% 0.23). The predictors for high MFR were
younger age, low heart rate, low CAC score, no calcium-
channel blocker usage, no underlying diabetes mellitus,
positive family history of CAD normal creatinine serum levels
and male. (Adjusted R% 0.19). Conclusion: \We identified several
features that correlate with MBF and MFR measurements
using Rubidium-82 PET. These features can be used in a
clinical decision tool for risk stratification of patients with
CAD. Further studies are needed to determine the prognostic
value of the identified features in combination with MBF and
MFR. References: None
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OP-072

Myocardial flow reserve could predict major adverse
cardio and cerebrovascular event in the dialysis dependent
end stage renal disease patients even without myocardial
perfusion abnormality

S. Ohshima;

Nagoya Kyoritsu Hospital, Nagoya, JAPAN.

Aim/Introduction: Advanced atherosclerosis in  dialysis
dependent end stage renal disease (dd-ESRD) patient is
critical issue to be solved. In prior studies, we reported a
clinical usefulness of myocardial flow reserve (MFR) evaluated
with ®N-ammonia positron emission tomography ("“NH_-
PET) in prediction of poor prognosis in dd-ESRD population.
However, no data were shown about the significance
of MFR in the patients without myocardial perfusion
abnormality. In this study, we investigated the relations
between MFR and clinical events in the dd-ESRD patients
without myocardial perfusion abnormality. Materials and
Methods: We investigated 182 patients without myocardial
perfusion abnormality (S55<3), of consecutive 438 dd-ESRD
patients for suspected ischemic heart disease. The patients
undergone any revascularization within 60 days after "NH.-
PET were excluded. Patients were divided into two groups
according to MFR=2.0: MFR<2.0 as the lower MFR(LM) group
(n=56), and others as the higher MFR(HM) group(n=126). We
followed up 1,509 days(median=900) and analyzed for major
adverse cardio cerebrovascular event (MACCE), all-cause
death and cardiovascular (CV) death. Results: There were
significant differences in age, myocardial blood flow and
MFR. There were no differences in SSS, SRS and SDS. Kaplan-
Meyer analysis showed that LM group had significantly
poorer prognosis than HM group (log rank p= 0.03) in
MACCE. On the other hand, there were no difference in all-
cause mortality (log rank p=0.22) and CV death (log rank p=
0.30). Cox regression model showed relative risk ratio 2.29
(95% confidential interval 1.05 -4.99, p=0.04). Furthermore,
multivariate cox regression model showed the continuous
value of MFR was an independent risk factor for MACCE (risk
ratio 0.56, 95% Cl 0.31-0.98, p=0.04), considering risk factors
that showed univariate assessment p value under 0.10.
Conclusion: In the patients without myocardial perfusion
abnormality, MFR would have predictability for MACCE in dd-
ESRD population. References: None

OP-073

Coronary microvascular dysfunction as early marker of
cardiac involvement in patients with Anderson-Fabry
Disease

T. Mannarino’, R. Assante’, C. Nappi', V. Gaudieri', A. Ponsiglione',
E. Zampella', A. DAntonio', A. Giordano', P. Buongiorno', A. Pisan/,
M. Imbriaco’, W. Acampa’, A. Cuocolo’;

'Department of Advanced Biomedical Sciences,

University Federico Il, Naples, ITALY, 2Department of

Public Health, University Federico Il, Naples, ITALY.
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Aim/Introduction: Cardiac involvement in Anderson-Fabry
disease (AFD) is characterized by left ventricular hypertrophy,
cardiomyopathy and heart failure. "8F-fluorodeoxyglucose
(FDG) metabolic activity by positron emission tomography
(PET)/computed tomography (CT) and late gadolinium
enhancement (LGE) by magnetic resonance imaging (MRI)
are able to identify different patterns of cardiac involvement
in AFD. ®Rb PET/CT allows non-invasive measurement of
stress myocardial perfusion and myocardial perfusion reserve
(MPR). We investigated the relationship among metabolic
activity, coronary microvascular function and LGE to define
the progression of the pathophysiological patterns in AFD.
Materials and Methods: We studied 31 asymptomatic AFD
patients (14 men, mean age 49411 years) without overt
coronary artery disease. Eight patients were receiving
enzyme replacement therapy (ERT) at the time of the study.
All patients underwent cardiac imaging by "®F-FDG and rest/
stress Rb PET/CT. Sixteen (52%) patients also underwent
cardiac MRI. A focal increase of FDG uptake was considered
as positive finding for presence of active inflammation.
Myocardial perfusion was considered normal in presence
of a summed stress score <3. Absolute myocardial blood
flow (MBF) was computed from dynamic rest and stress
imaging. MPR was defined as ratio of hyperemic to baseline
MBF and considered reduced when <2. Focal LGE on
MRI indicated intramyocardial fibrosis. Results: Myocardial
perfusion imaging was normal in all 31 patients, while 11
(35%) patients had a reduced MPR. A significant relationship
between reduced MPR and focal FDG uptake was found (chi-
square=9.85, p<0.01). Among 14 patients with focal FDG
uptake 10 (71%) had reduced MPR and 4 (29%) preserved
MPR. In 17 patients with homogenous FDG uptake, only
1 patient (6%) had reduced MPR. Reduced MPR was not
significantly related to ERT (chi square=0.08, p=0.7). Among
the 16 patients undergoing MRI, 5 (31%) had left ventricular
hypertrophy associated with focal FDG uptake and focal
LGE in corresponding regions. Among these 5 patients, 3
had preserved MPR and 2 reduced MPR. Among 11 (69%)
patients without LGE, 2 showed both focal FDG uptake and
reduced MPR while 9 patients had homogeneous uptake of
FDG, and 8 (82%) of them had preserved MPR. Conclusion:
In patients with AFD, reduction of MPR may represent not
only an evidence of coronary microvascular dysfunction, but
also a very early sign of cardiac involvement anticipating
active inflammation and more severe fibrosis. Evidence of
different pathophysiological patterns in AFD would help in
customization of therapeutic strategy to prevent progression
of cardiac involvement. References: None

OP-074

Prognostic value of peri-coronary adipose tissue and
coronary vascular function by cardiac®?Rb PET/CT imaging
in patients with suspected coronary artery disease and
normal perfusion imaging

V. Gaudieri', E. Zampella', C. Nappi', R. Assante', T. Mannarino',
A. D'Antonio’, A. Giordano’, P. Buongiorno', M. Petretta?, P
Arumugam?®, W. Acampa', A. Cuocolo’;

'Department of Advanced Biomedical Sciences, University
Federico I, Naples, ITALY, 2Department of Translational

Medical Sciences, University Federico Il, Naples, ITALY,
*Department of Nuclear Medicine, Central Manchester
University Hospitals, Manchester, UNITED KINGDOM.

Aim/Introduction: Peri-coronary fat thickness (PCFT), by
releasing inflammatory mediators, demonstrated a local
pro-atherosclerotic effect. We evaluated the prognostic
value of PCFT, coronary artery calcium (CAC), and myocardial
perfusion reserve (MPR), in patients with suspected coronary
artery disease (CAD) and normal myocardial perfusion
imaging (MPI). Materials and Methods: A total of 640 patients
without overt CAD and with normal #Rb PET/CT MPI were
studied. PCFT was calculated on CT images as the maximum
fat thickness (mm) between heart surface and visceral
epicardium surrounding the main coronary arteries. CAC
score was categorized as <400 or >400. MPR was considered
reduced when <2. Endpoints were cardiac death, nonfatal
myocardial infarction and coronary revascularization. Results:
During a follow-up of 42+13 months, 29 events occurred
(cumulative event rate 5%). Patients with events were older
(66413 vs. 60+13 years, p<0.01), had higher PCFT (1342 vs
1142 mm, p<0.001), higher prevalence of CAC score >400
(48% vs. 21%, p<0.01), and lower MPR (2.1£0.7 vs. 2.7+0.7,
p<0.001) compared to those without. A higher prevalence of
MPR <2 was observed in patients with events (48% vs. 18%,
p<0.001) compared to those without. Patients with reduced
MPR had higher PCFT compared to those with normal MPR
(12+2vs. 1141 mm, p<0.01). APCFT value of 11.2 mm was the
best trade-off between sensitivity and specificity to detect
reduced MPR. Event rate was higher in patients above this
threshold compared to those below (8% vs. 1.5%, p<0.001).
At Cox univariate analysis, age (p<0.05), PCFT >112 mm
(p<0.001), CAC score =400 (p<0.01), and MPR <2 (p<0.001)
were predictors of events. At multivariate analysis, only PCFT
>11.2 mm and MPR <2 were independent predictors of
events (both p<0.01). At incremental analysis, adding PCFT
>11.2toamodelincluding clinical dataand MPR <2 increased
the global chi-square from 26 to 35 (p<0.01). Classification
tree analysis produced 3 terminal groups. For patients with
MPR <2, no further split was needed (event rate 12% vs. 3%,
p<0.001). On the contrary, patients with MPR >2 were further
stratified by PCFT (event rate 7% in patients with and 0.3% in
those without (p<0.001) PCFT >11.2. Conclusion: In patients
with suspected CAD and normal stress MPI, coronary
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vascular dysfunction and high PCFT are associated with
increased cardiac risk. PCFT could help in identifying patients
at higher risk of events. Combined evaluation of anatomical
and functional vascular abnormalities by #Rb PET/CT might
allow a better risk stratification. References: None

OP-075

Does a Clinical Risk Score Improve the Negative Diagnostic
Utility of a Zero Calcium Score?

C. Nappi', R. Megna?®, V. Gaudieri'?, T. Mannarino', R. Assante', E.
Zampella', R. Green’, V. Cantoni', A. D’Antonio’, P Arumugam?, V.
Acampa', M. Petretta’, A. Cuocolo’;

'Department of Advanced Biomedical Sciences, University
Federico Il, Naples, ITALY, ?Institute of Biostructure and Bioimaging,
National Council of Research, Naples, ITALY, *Department

of Nuclear Medicine, Central Manchester Foundation Trust,
Manchester, UNITED KINGDOM, “Department of Translational
Medical Sciences, University Federico Il, Naples, ITALY.

Aim/Introduction: Coronary artery calcium (CAC) score is a
useful diagnostic and prognostic marker of coronary artery
disease (CAD). The probability of obstructive CAD based
on clinical variables and CAC score was first determined by
Genders et et al.". More recently, Alshahrani et et al.? proposed
and validated a scoring system including clinical variables in
patients with zero CAC score (ZCS) to drive the obstructive
CAD ruling out. We evaluated if these risk scores may be
also useful to predict a normal stress myocardial perfusion
imaging (MPI]) study in patients with ZCS. Materials and
Methods: Our cohort included a total of 1,422 consecutive
patients with ZCS who underwent rest-stress #Rb PET/CT
for evaluation of suspected CAD. Predictive models were
constructed as reported by Genders et al.' and Alshahrani
et al? and the probability of abnormal (>3) summed stress
score (5SS) and of reduced (<2) myocardial perfusion reserve
(MPR) based on these risk scores was assessed. Results: In the
overall population, the prevalence of abnormal SSS was 0.10
and the prevalence of reduced MPR was 0.17 (both P<0.001).
The observed frequencies of abnormal SSS and reduced
MPR versus the probabilities predicted by the Genders
and Alshahrani models were above the diagonal identity
line, highlighting an underestimation of the observed
occurrence by these models. The areas under the receiving
operating characteristic curve of the Genders and Alshahrani
models were fail, indicating lack of discriminative ability for
predicting abnormal SSS (0.547 and 0.527) and reduced MPR
(0.509 and 0.538). The Hosmer-Lemeshow test indicated that
both models underestimated the observed occurrence of
abnormal SSS and reduced MPR. Conclusion: Available models
were unable to identify among patients with ZCS those with a
low probability of a normal stress MPI study. Even using a low
probability threshold, many positive MPI tests would have
been missed. Thus, an optimal approach to rule out from MPI
patients without detectable coronary calcium still needs to be
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improved. References: 1. Genders TS, Steyerberg EW, Hunink
MG, Nieman K, Galema TW, Mollet NR, et al. Prediction model
to estimate presence of coronary artery disease: retrospective
pooled analysis of existing cohorts. BMJ. 2012;344:e3485.
2. Alshahrani AM, Mahmood H, Wells GA, Hossain A, Rybicki FJ,
Achenbach S, et al. Point of care clinical risk score to improve
the negative diagnostic utility of an Agatston score of zero:
averting the need for coronary computed tomography
angiography. Circ Cardiovasc Imaging. 2019;12:008737.

OP-076

Ultra-low-dose coronary artery calcium scoring yields
equivalent results compared to standard protocol: a study
on 919 consecutive patients

F. Caobelli’, I. Allio’, C. E. Popescu?, M. Zellweger',;
"Universitdtsspital Basel, Basel, SWITZERLAND,

’Kantonsspital Baden, Baden, SWITZERLAND.

Aim/Introduction: Recent studies featuring small patients’
populations suggest that the assessment of coronary artery
calcium (CAQ) scoring with computed tomography (CT)
with 80 kilovolt-peak (kVp) tube voltage yields comparable
results to the standard 120-kVp protocol. However, these
preliminary findings still need to be validated in larger
patients’ populations. Materials and Methods: We included
consecutive patients undergoing myocardial perfusion
scintigraphy as part of clinical care. Allunderwent standard CT
scanning with 120-kVp tube voltage and an additional scan
with 80 kVp, which was also used for attenuation correction
purpose. All patients had suspected but no prior coronary
artery disease. Mean body mass index (BMI) was 28.3+6.1kg/
m?. CAC score was calculated on both CT images using the
Agatston score, thus generating two datasets (low-dose
and standard protocol), which were compared with linear
regression and Bland-Altman analysis. Furthermore, risk-class
(0-25, 25-50, 50-75, 75-90 and >90 percentiles according to
data of the literature [1]) were recorded. Results: 919 patients
were included (443 females, age 67.3+11.5). Estimated mean
radiation doses were 0.6 mSv for standard CT and 0.2 mSv
for the ultra low-dose CT, respectively. Median CAC score
from 120 kVp scans was 104 (inter-quartile range 5-551). 179
(19.5%) patients had CAC score=0. Median CAC score from
80 kVp scans was 39 (inter-quartile range 0-330). 273 (29.7%)
patients had CAC score=0. Scores calculated with 80 kVp
scans showed a very good correlation with those calculated
with standard 120 kVp scans (r = 0.947, r* = 0.867, p<0.001),
with Bland-Altman limits of agreement of -495.9 to 739.4 and
a bias of -121.7 The correlation across percentiles classes was
also good (r=0.857, > = 0.74, p<0.001). Conclusion: In a large
consecutive patient population, CAC scores calculated with
ultra low-dose CT scan and those assessed with standard
protocol correlated well regarding numeric CAC scores
and CAC score classes. Thus, a substantial further radiation
dose reduction (about 0.6 mSv) can be pursued by omitting



539

Eur J Nucl Med Mol Imaging (2020) 47 (Suppl 1): S1-S753

a standard scan for CAC assessment, while preserving
diagnostic and prognostic accuracy. References: [1] Hoff JA et
al. Am J Cardiol. 2001;87:1335-9
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EPS-001

Role of FDG-PET/CT in patients with Non-Hodgkin
Lymphoma treated with Chimeric Antigen Receptor T Cells
C. Bailly, B. Tessoulin, T. Eugene, T. Gastinne, F. Kraeber-Bodere, S. Le
Gouill, C. Bodet-Milin;

CHU Nantes, Nantes, FRANCE.

Aim/Introduction: CD19-targeting chimeric-antigen-receptor
(CAR)-T-cells has changed the landscape of immunotherapy
in relapsed or refractory B-cell non-Hodgkin's lymphoma
(NHL). Given the role that FDG-PET/CT already plays in
the management of lymphoma, this study explored the
potential prognostic or predictive values of this imaging
modality in CAR-T-cells therapy. Materials and Methods:
We retrospectively reviewed patients with NHL who
received CD19-targeting CAR-T-cells therapy at our hospital
between November 2018 and December 2019 and who
underwent FDG-PET/CT imaging at the time of enrolment,
showing relapsed or refractory disease (FDG-PET/CT__,.),
before CAR-T-cells injection (FDG’PET/CTpre,meSiOn) and
at 1 month after treatment (FDG*PET/CTWWWW). Most
patients had repeated FDG-PET/CT scans during follow-
up at 2, 3 or 4 months after CAR-T-cells injection. SUVmax,
whole-body functional volume (MTV) and whole-body
total lesion glycolysis (TLG) were extracted. Lugano criteria
(LC) were used to evaluate therapeutic response. Results:
Thirteen patients were enrolled. All patients had FDG-PET/
CT,_..ie With active disease. Most patients received salvage
chemotherapy before leukapheresis (92.7%;12 patients) and
8 patients (61.5 %) bridging chemotherapy before CAR-T-
cells infusion. After a median follow-up of 9.9 months [range
3.2-15.9], overall response rate to CAR-T-cells therapy was
46.1%. Only the six patients (41.6 %) who presented objective
response (complete or partial response) according to LC on
FDG—PET/CTWmfusion remained disease-free after CAR-T-cells
infusion. On FDGfPET/CTpre,mfus.m, SUVmax (medianSUVmax:
15.06 [range 4.08-23.19] vs 25.15 [range 9.33-32.58]; p = 0.23),
MTV (medianMTV: 42.72 cm? [range 6.29-407.68] vs 111.95
cm?® [range 10.09-877.53]; p=0.35) and TLG (medianTLG:
111.66 [range 32.62-1147.78] vs 196825 [range 45.39-
8696.18]; p=0.11) seemed to be higher in non-responding
patients but with no significant difference. At 1T month after
treatment, changes in SUVmax or volumetric measures were

not correlated to improved survival. All patients achieving a
complete response according to LC on follow-up FDG-PET/
CT scans (41.6%; 6 patients) between 1 and 4 months post-
CAR-T-cells infusion remain disease-free >10 months post-
therapy. Supplementary early FDG-PET/CT 15-days post-
infusion showed one pseudoprogression with no predictive
or prognostic value. Development of Cytokine Release
Syndrome was not correlated to FDG-PET/CT findings.
Conclusion: These preliminary results show the importance
of the “dynamic” of response on FDG*PET/CTWMS.M, as
all patients presenting a semblance of response using LC,
consolidate this latter. Quantitative metrics determined on
FDG-PET/CT i usion seemed to be higher in non-responding
patients with no significant difference at this time of analysis.
LC allowed good prediction of response during follow-up.
The study is ongoing and supplementary data including
more patients will be presented at the congress. References:
None

EPS-002

Chimeric Antigen Receptors T Cell Therapy in the
Treatment of Non-Hogdkin Lymphoma. Assessment of
Response and Side Effects using'éF-FDG-PET / CT

J. Ardila Mantilla, |. Gémez Ferndndez, A. Rotger Regi, M. Kwon,
J. Orcajo Rincén, M. Baquero Oliveros, C. Durdn Barquero, D.
Zamudio Rodriguez, A. Mari Hualde, Y. Henao Celada, J. Atance
Garcia de la Santa, J. C. Alonso Farto;

Hospital General Univeristario Gregorio Maranén, Madrid, SPAIN.

Aim/Introduction: CD19-targeting chimeric antigen receptor
(CAR)-T cell therapy has shown great efficacy in patients with
relapsed/refractory non-Hodgkin lymphoma (NHL) but has
been associated with serious adverse effects, such as cytokine
release syndrome (CRS), making necessaryto search metabolic
parameters that apart from predicting the response to
treatment can also identify those patients with a higher risk of
presenting CRS, who can benefit from cytoreductive therapy
before CAR-T injection. Our aim is to assess the usefulness
of ®F-FDG-PET / CT in response evaluation to CAR-T therapy
and to determine the value of metabolic tumor volume
(MTV) and total lesion glycolysis (TLG) as a prognostic factor
in development of CRS. Materials and Methods: Retrospective,
descriptive, observational study; we included 13 patients
with CAR-T therapy. Multiple variables were extracted (age,
sex, Ann Arbor, histological type, previous treatment lines
and dose). We performed baseline 18F-FDG-PET / CT (prior
to therapy), at 30, 100, and 180 days. In baseline PET / CT,
the tumor burden was evaluated, classifying it as high (MTV>
1781.19 cm3 and TLG> 16254) and intermediate-low (MTV
<1781.19 cm3 and TLG <16254) and correlated it with clinical
and analytical data after treatment (severe SLC grade 3-4
and mild-moderate SLC grade 1-2). The response to CAR-T
therapy was evaluated using the Deauville scale classifying
them as stable disease, pseudoprogression, progression and
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hyperprogression. Results: We included 13 patients treated
with CAR-T therapy, 7 women and 6 men, the mean age was
50.7 years; 10 NHL BDCG and 3 follicular lymphoma. 1 patient
was assessed on PET / CT + 30 + 100 + 180 days, 2 PET / CT
+30 +100 and 9 PET / CT on day +30. 10 patients showed
baseline PET / CT (76%) with low tumor load, presenting
no serious later complications and 3 high tumor load (24%)
of which 1 died from SLC and in 2, the CAR-T infusion was
delayed, administering cytoreductive treatment prior to the
CAR-T infusion. Conclusion: Baseline 'F-FDG-PET / CT prior to
CAR-T therapy can predict the appearance of serious adverse
effects and we can identify those patients with high tumor
load that can benefit from cytoreductive treatments prior to
the therapy administration. References: None

EPS-003

Possibility of 18F-FDG activity reduction for Hodgkin
lymphoma patients performed on high sensitivity PET/CT
camera

M. Dziuk'”, E. Witkowska-Patena?, A. Gizewska', A. Mazurek?, M.
Koza', A. Pieczonka?, M. Chojnowska?, Z. Podgajny?;

TAffidea, PET-CT, Warsaw, POLAND, *Military Institute of Medicine,
Warsaw, POLAND, *Affidea, PET-CT, Wroclaw, POLAND.

Aim/Introduction: We aimed to investigate the dose
reduction of fluorodeoxyglucose (18F-FDG) in positron
emission tomography/computed tomography (PET/CT) of
Hodgkin lymphoma patients performed on a camera with
bismuth germanate (BGO) crystals. Materials and Methods:
Ninety-one 18F-FDG PET/CT scans (each in seven Bayesian
Penalised Likelihood [BPL] reconstructions with varying
acquisition time per bed position - 2 min, 1.5 min, 1 min,
50 sec, 40 sec, 30 sec and 20 sec) were independently
assessed by three physicians to evaluate image quality.
Mean administered dose was 3.0+0.1 MBg/kg and mean
uptake time was 54.0+8.7 min. Each time series quality was
subjectively marked in 1-10 scale and then ranked 1-7 basing
on the mean mark. Series with mean mark >7 were regarded
as good quality appropriate for assessment, mean mark
5-6 was mediocre quality and mean <5 was poor quality
(inappropriate for assessment). Interobserver rank correlation
and intraclass correlation within each time series for the
three observers were calculated. Phantom studies were also
performed to find a correlation between reduced acquisition
time and dose reduction. Results: Time series were marked
and ranked unanimously - the longer the time of acquisition
the higher the mark and rank. The interobserver agreement
in ranking was excellent (100%) with kappa coefficient of
1.00 (95% Cl [0.83-1.0]). The general intraclass correlation
coefficient (agreement between the marks observers gave
each time series) was very high (0.952, 95% Cl [0,946-0,958])
and was the higher the shorter the time per bed. According
to all three observers only the series with 2 min and 1.5 min
acquisition time were appropriate for assessment (mean mark
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>7).In phantom studies the time of acquisition was strongly
linked with the tracer activity. A reduction of acquisition time
of 25% (from 2 min to 1.5 min) corresponded to a 25% dose
reduction (with 1,64% error). Further reduction (to 1 min and
less) resulted in an error of >16%. Conclusion: In a BGO crystal
camera, 18F-FDG dose can be reduced by up to 25% without
substantial compromising PET/CT image quality in patients
with Hodgkin lymphoma. References: None
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Casasnovas’®, A. Berriolo-Riedinger’, A. Cochet'?;

'Department of Nuclear Medicine, Centre Georges-

Francois Leclerc, Dijon, FRANCE, 2ImVIA, EA 7535,
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Aim/Introduction: Baseline and interim 18F-FDG PET/CT are
performed to monitor the early response to chemotherapy
in diffuse large B-cell lymphoma (DLBCL) patients, using
residual tumor metabolism compared to liver metabolism
with the Deauville 5-point scale (DS), but also metabolic
response using ASUV. However, the impact of digital PET/
CT coupled with iterative Bayesian penalized-likelihood
algorithm (Q.Clear), which improves signal-to-background
ratio, has yet to be determined. Materials and Methods:
Forty-four patients (23 men, 21 women, mean age=64+15y)
with newly diagnosed DLBCL were prospectively included
between February 2018 and February 2020. Each patient had
interim 18F-FDG PET/CT after two cycles of chemotherapy
(PET2). Among them, 29 had previously baseline 18F-FDG
PET/CT (PETO0). All acquisitions were performed on the same
digital PET/CT (Discovery MI 4, GEHC, injected dose 3MBg/
kg). PET images were all reconstructed using two algorithms:
one optimized for harmonized quantification (EARL; OSEM
with 2 iterations and 34 subsets) and one optimized for
lesion detection (Q.Clear, beta=800). PET images (EARL and
QClear) were visually and semi-quantitatively analysed.
SUVmax of the tumor and the liver were determined to
calculate a Tumor to Liver ratio (T/L). Moreover, ASUV was
calculated for patients who had PETO and PET2.T/L ratios and
ASUV determined with EARL and Q.Clear algorithms were
compared using Bland-Altman plots. Finally, tumor response
was determined based on both reconstruction algorithms
using DS, and ASUV (cut-off -66%). Results: T/L ratio was
significantly higher with Q.Clear reconstruction than with
EARL, both at PETO (8.5+4.9 vs 6.7+4.0, bias=+1.8, p<0.0001)
and PET2 (1.741.5 vs 1.4+1.1, bias=+0.4, p<0.0001). However,
there was no significant difference concerning ASUV (-69.2%
vs-68.9%, bias=-0.3%, p=NS). Concerning response evaluated
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with DS based on Q.Clear reconstructions, 29 patients were
responders (DS 1-3) and 15 were non-responders (DS 4-5),
including 3 with progression. Only one non-responder (DS 4)
was found to be responder (DS 3) on EARL reconstructions.
Concerning response evaluated with ASUV, 24 patients were
responders on Q.Clear reconstructions (ASUV<-66%) and 5
were non-responders. Only 2 responders were classified as
non-responders on EARL reconstructions; these patients had
a low baseline tumor metabolism on EARL reconstructions
(SUVmax < 10) which is a well-known limitation of ASUV.
Conclusion: In patients with diffuse large B-cell lymphoma,
the use of digital PET/CT and QClear algorithm improve
tumor-to-background ratio, with a limited impact on the
interpretation of tumor response to chemotherapy, based on
Deauville score and ASUV. References: None
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Is visual residual lymphoma on FDG PET concordant with
it's quantitative assessment?

A. Al-Busaidi'?, Z. Al-Bimani'?, A. Miglietta', W. Zeng’,

'Division of Nuclear Medicine, Department of

Medicine, University of Ottawa, Ottawa, ON,

CANADA, *Ministry of Health, Muscat, OMAN.

Aim/Introduction: "®F-FDG PET/CT is the current standard of
care foraggressive lymphoma. Based on the NCCN guidelines
(2018) and Consensus of the International Conference on
Malignant Lymphomas Imaging Working Group (2014)
the FDG PET assessment is visual. However, in clinical
practice, SUV__ is often used to derive the Deauville score
as it is considered less subjective. The aim of this study is to
compare the visual and quantitative assessment for residual
or resolved lymphoma. Materials and Methods: Consecutive
patients with Hodgkin's lymphoma or diffuse large B-call
lymphoma following chemotherapy referred for FDG PET/CT
from January, 2016 to October, 2019 with a Deauville score
of 3and 4 based on SUV__ (3=above mediastinal blood pool
and below liver, 4=above liver) were included. All lesions
with a Deauville score other than 3 and 4 or small size (<1.0
cm) were excluded. Visual assessment was performed by
experienced radiologist (Reader 1) and technologist (Reader
2) independently for Deauville score. Both were blinded to
clinical and other imaging results including SUV__ of the
lesions. SUV__ of tumor lesions, liver and mediastinal blood
pool was measured by an experienced nuclear medicine
physician. Both the visual and quantitative Deauville score as
well as the score between two readers were compared with
Cohen’s Kappa. Results: 120 lesions from 100 patients (age:
580+ 19.2, FM=36:64) were analyzed. The mean tumor and
liver SUV__ was 3.65 £1.0 and 3.1+0.5 respectively, with 56
lesions (47%) atthe Deauville score 4 category. The percentage
agreement between quantitative and visual assessment was
73% for both readers. The agreement by taking into account
the chance agreement was 43% for Reader 1 and 52% for

Reader 2 with Cohen'’s Kappa calculation. Of note there were
32 lesions (27%) scored 3 by Reader 1 but scored 4 by SUV__ .
There agreement between readers was fair with a Cohen'’s
Kappa at 0.38 (38% of agreement). Conclusion: A lesion with
a Deauville score of 4 following chemotherapy is usually
considered residual lymphoma while a score of 3 is resolved
or borderline lymphoma. There appears to be suboptimal
agreement between the visual and quantitative methods.
The difference in approaches should receive more attention
as this could lead to changes in patient’s management and
continues to be a challenge to all reporting and referring
physicians. References: None
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"University of Campinas, Campinas, BRAZIL, °Nuclear and
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Aim/Introduction: Few reports have documented the uptake
of radiolabeled Prostate-Specific Membrane Antigen (PSMA)
in lymphomas [1,2]. It is not known how PSMA uptake
varies among various histological subtypes and how it
correlates with 18F-FDG uptake in lymphomas. This study
aimed to compare 68Ga-PSMA and 18F-FDG in different
lymphoma subtypes. Materials and Methods: Nine randomly
selected patients with biopsy-proven lymphoma -median
age 43 (32-70) years, 5 female - were submitted to whole-
body "8F-FDG and %Ga- PSMA PET/CT (time interval: 1-6
days between procedures). Lymphoma subtypes included:
nodular-sclerosis Hodgkin's lymphoma (HL; 2 patients);
diffuse large B-cell lymphoma (DLBCL; 1); marginal-zone
lymphoma (2); MALT lymphoma (ML; 1); follicular lymphoma
(FL; 1); lymphoplasmacytic lymphoma (1); and B-cell non-
Hodgkin's lymphoma, unspecified (BCNHL-U; 1). Eight
patients were under initial staging, and 1 (HL) with disease
relapse after treatment. Two experienced nuclear physicians
analyzed the images by consensus. The intensity of tracer
uptake was visually classified as marked, moderate or mild.
The affected sites (lymph node chains, spleen, diffuse bone
marrow involvement and non-lymphatic focal lesions)
were counted in both sets of images and their respective
maximum SUV (SUVmax) were measured. Results: PSMA PET/
CT was positive in all patients except for one with ML. FDG
PET/CT was positive in all patients. At visual analyses, FDG
uptake was higher than PSMA uptake in all patients, except
for one patient with BCNHL-U (both tracers with similar low-
intensity uptake). The intensity of FDG and PSMA uptake
was respectively classified as marked in 3/9 and 0/8 patients,
moderate in 4/9 and 1/8 and mild in 2/9 and 7/8. One patient
(FL) presented a “mismatch” uptake pattern with different
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parts of an extensive lesion presenting predominant uptake
of PSMA or FDG. Brain infiltration in one patient (DLBCL) was
more easily identified on PSMA than on FDG images. FDG
detected a total of 58/58 and PSMA 43/58 affected sites in all
patients with a median SUVmax of respectively 5.4 (2.0-31.1)
and 2.8 (1.3-5.4), p<0.0001. The median SUVs of the 43 lesions
with uptake of both tracers was respectively 5.5 (2.0-28.9)
and 2.8 (1.3-P5.4) for FDG and PSMA, p<0.0001. Conclusion:
Distinct lymphoma subtypes present PSMA uptake, with less
intensity than FDG uptake. Although PSMA uptake is usually
mild, several lymphoma subtypes might cause false-positive
results in PSMA PET/CT performed to assess prostate cancer.
References: [1] Kanthan GL, et al. Clin Nucl Med.2016:41(6):500-
501. [2] Vamadevan S, et al. Clin Nucl Med.2016;41(12):980-
981.
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Artificial intelligence can warn for focal skeleton/bone
marrow uptake in Hodgkin lymphoma patients staged
with FDG-PET/CT

M. Sadik’, J. Lopes-Urdaneta’, J. Ullén?, O. Enqvist, A. Krupic', R.
Kumar®, P Andersson?, E. Trdgdrdh®, L. Edenbrandt’,
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Aim/Introduction: To develop an artificial intelligence (Al)
method for the detection of focal skeleton/bone marrow
uptake and quantification of diffuse bone marrow uptake
(BMU) in patients with Hodgkin lymphoma undergoing
staging with FDG-PET/CT. The results of the Al-method were
compared to image interpretations of a group of physicians
from different hospitals. Materials and Methods: Forty-eight
non-treated patients who had undergone a staging FDG-
PET/CT between 2017-2018, with biopsy proven Hodgkin
lymphoma, were retrospectively included. The skeleton
and bone marrow were segmented using a convolutional
neural network [1] . To detect focal uptake, bone uptake
significantly higher than the mean bone marrow uptake
was marked as abnormal and an index, based on the total
squared abnormal uptake, was computed. Patients with
an index above a predefined threshold was interpreted as
having focal uptake. Diffuse BMU was classified as high if the
patient had a SUVmedian spine bone marrow uptake larger
than the liver (>1,0). Ten physicians, with 2-12 years of PET/
CT-experience, working in three different hospitals classified
the cases regarding focal skeleton/bone marrow uptake
and diffuse BMU. Results: Al agreed with the majority of the
readers in 39 of the 48 cases (81%) regarding focal skeleton/
bone marrow involvement. While for diffuse BMU Al agreed
in 33 (69%) cases with the majority of the physicians, in 1
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case half of the physicians agreed with Al and in 14 cases
most physicians disagreed with Al. Inter-observer agreement
between the physicians, both regarding focal and diffuse
BMU was moderate, Kappa 0,53 (range 0,25-0,80) and Kappa
0,41 (range 0,03-0,68), respectively. Conclusion: An Al-method
can be developed to highlight suspicious focal skeleton/
bone marrow uptake in Hodgkin lymphoma patients staged
with FDG-PET/CT. This Al-method can also objectively
present high versus low BMU by calculating median SUV-
values in the whole spine marrow and the liver. We have
demonstrated that inter-observer agreement regarding both
focal and diffuse BMU are moderate among nuclear medicine
physicians. References: 1. Lindgren Belal S, Sadik M, Kaboteh R,
Enqvist O, Ulén J, Poulsen MH, Simonsen J, Hgilund-Carlsen
PF, EdenbrandtL, Trdgardh E. Deep learning for segmentation
of 49 selected bones in CT scans: First step in automated
PET/CT-based 3D quantification of skeletal metastases. Eur J
Radiol. 2019;113:89-95.
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Bone Marrow 18F-FDG Uptake Patterns to Evaluate
Infiltration in Mantle Cell Lymphoma
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Aim/Introduction: To determine the utility of establishing
patterns of 18F-FDG uptake in the bone marrow to evaluate
bone marrow infiltration (BMI) in mantle cell lymphoma
(MCL). Materials and Methods: Retrospective review of PET/
CT of 42 patients with MCL (3 women, average age 62.5
years), treatment-naive and with bone marrow biopsy (BMB)
as part of the diagnostic work-up study. PET/CT images
were visually evaluated, defining five patterns of 18F-FDG
uptake in the bone marrow: A-focal (uni or multifocal),
B-diffuse homogeneous similar to liver activity, C-diffuse
homogeneous above liver activity, D-heterogeneous, E-no
uptake/below liver activity. All the patterns except the last
one were considered as BMI. Results of image evaluation
were compared with BMB. Results: PET/CT considered BMI in
30 cases (71.4%), most of them with pattern B (40.5%), while
BMB revealed involvement in 35 patients (83.3%). There were
17 discordant results (40.5%), 11 of which were interpreted
as no-BMI by PET/CT but BMB proved as infiltrated by
lymphoma. At least 75% of the cases with uptake pattern
C and 88.9% of those with pattern D showed disease at the
BMB. No cases with pattern A were identified. Conclusion:
Establishing patterns of FDG uptake in the bone marrow
helps standardizing the visual evaluation of PET/CT to
determine BMIin MCL, obtaining concordant results with the
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BMB in most of the cases with diffuse homogeneous uptake
of activity similar or above the liver, or with heterogeneous
uptake. However, many cases with no uptake/below
liver activity are misinterpreted as no-BMI, so BMB is still
mandatory, especially in these patients. References: None
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Assessment of the Predictive Capacity of Pretreatment
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Aim/Introduction: The predictive capacity of positron
emission  tomography/computed  tomography  (PET/
CT) using [18F]-fluorodeoxyglucose (18F-FDG) for gastric
mucosa-associated lymphoid tissue (MALT) lymphoma
(GML) remains still not determined. Therefore, we evaluated
the predictive capacity of pretreatment 18F-FDG PET/CT in
GML patients. Materials and Methods: Thirty-six patients with
newly diagnosed GML were enrolled in this retrospective
study. Fach patient underwent 18F-FDG PET/CT scans before
treatment. 18F-FDG PET/CT results were analyzed visually,
and the lesion with the highest maximum standardized
uptake value (SUVmax) was recorded. The predictive capacity
of PET positivity, SUVmax and other clinical parameters were
assessed. Results: Over a median follow-up of 38.2 months,
PET positivity,SUVmax as well as large B cell transformation
were the significant predictors of PFS.Multivariate analysis
showed that SUVmax was the only independent predictor
of PFS (P=0.027). SUVmax can independently predict the
treatment response (P=0.016).Patients who presented with
SUV =65 had a higher rate of large cell transformation.
Conclusion: A high 18F-FDG uptakes prior to treatment can
predict unfavorable outcomes and are associated with large
cell transformation in GML patients. References: None
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Medical College, Dow University of Health Sciences (DUHS),
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Aim/Introduction: The purpose of this study was to determine
the impact of gender on response in patients with head
and neck cancers (HNC) based on end of treatment
(EoT) 18-fluorodeoxyglucose (*¥FDG) positron-emission
tomography/computed tomography (PET/CT). Materials
and Methods: This retrospective study was conducted at
PET/CT section of a JCl-accredited healthcare facility from
January 2017 to February 2020. Patients with baseline (pre-
treatment) and EoT "FDG PET/CT (12 week post-treatment)
scans were selected. Based on EoT scans findings patients
were categorized as responders and non-responders.
Study population was divided on the basis of gender and
various demographic factors were compared among them.
Furthermore, Kaplan Meier analysis was used to see the
impact of age, BMI, nodal status, size and SUVmax of primary
tumor in non-responders. Results: Total 323 patients with
HNC (oral cavity cancers: 201/323; larynx cancers: 97/323;
sinonasal cancers: 12/323; submandibular cancers: 13/323)
were categorized on the basis of gender into male (236/323;
73%) and female (87/323; 27%; P<0.05) cohorts. Female
group was significantly obese (Body Mass Index =30 kg/m?)
and elder. Rest of demographic factors (age, fasting blood
level, FDG dose, uptake time, mean liver uptake, baseline
highest SUVmax and primary tumor size) show no significant
difference. Males had significantly higher incidence of throat
cancers while no significant gender predisposition seen in
oral, sinonasal and submandibular cancers. Left sided cancers
were significantly higher in both genders than right side and
mid line disease. No significant gender based difference
was seen for cervical or extra-cervical nodal disease
and intracranial extension. Male had significantly higher
advanced disease with local bony destruction and stage IV
disease as well. EoT PET/CT revealed metabolic response in
59% female and 51% of male participants (non-significant
p-value). Kaplan Meier curves showed negative correlation
between age, nodal status, primary tumor size and SUVmax
for metabolic response without gender biasness. However,
obesity was found a predictor in non-responder females (Log
rank value: 6.336; F:M odd ratio: 1.61; p <0.05). Conclusion:
We conclude that prevalence of HNC is higher in males
with a higher tendency of local bony destruction and stage
IV disease on baseline FDG PET/CT. Male had significantly
higher laryngeal cancers with left laterality in both genders.
EoT "8FDG PET/CT revealed no significant gender biasness on
metabolic response. In non-responders, no significant impact
of age, nodal status, primary tumor size and SUVmax in either
gender noted. However, obesity was found a significant
predictor in female non-responders. References: None
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Image quality and interpretation of ['®F]-FES-PET: is there
any effect of food intake?
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Aim/Introduction: Whole-body estrogen receptor (ER)
expression can be visualized with 16a-["®F]-fluoro-173-
estradiol (['®F]-FES) positron emission tomography (PET). This
imaging technique may improve diagnostic understanding
and help in therapy decision-making. However, high
physiological ['®F]-FES uptake in the liver, gall bladder and
gastrointestinal tract may limit scan interpretation in these
regions. We hypothesized that eating a (fatty) meal before
['8F]-FES-PET imaging would lead to lower ['8F]-FES uptake
in the upper abdomen due to faster gall excretion, thereby
improving scan interpretation of the upper abdomen.
Therefore, in this exploratory study we investigated the
effect of food intake prior to PET acquisition on abdominal
background activity in ['®F]-FES-PET scans. Materials and
Methods: Breast cancer patients referred to the UMCG for
['8F]-FES-PET due to a clinical dilemma between February
2012 and August 2019 were included. Three groups were
designed: 1) patients who consumed a chocolate bar
(fatty meal) between tracer injection and ['®F]-FES-PET
acquisition (n=20), 2) patients without diet restrictions
before tracer injection (control group, n=20), and 3)
patients that fasted for 4-6 h before tracer injection (n=20).
We compared the physiological ['*F]-FES uptake, expressed
as mean standardized uptake value (SUV__ ), in the gall
bladder and gastrointestinal tract between groups. Results:
After chocolate, the median ['*F]-FES uptake (SUV__)inthe
gall bladder was 71 [interquartile range 38-91], compared
to 85 [62-128] for the control group, and 102 [68-140] for
the fasting group (P=0.015). This ['®F]-FES uptake pattern
was similar in the lumen of the stomach, with the lowest
values for the chocolate group: 0.55 [0.19-0.80], compared
to 0.65 [0.48-0.92], and 0.90 [0.67-1.11] for the control and
fasting group, respectively (P=0.011). ['®F]-FES uptake
in other abdominal regions was not different between
groups. Post hoc analysis showed significant differences in
gall bladder and stomach lumen ['®F]-FES uptake between
the fasting and chocolate group, but not between the
chocolate and control group. Conclusion: In this exploratory
study we showed that, compared to fasting, eating
chocolate decreases physiological ['8F]-FES uptake in the
upper abdomen. Eating a fatty meal (chocolate) does not
significantly decrease ['®F]-FES uptake further compared
to a normal diet. Therefore, eating before the scan may
increase passage of the tracer. We suggest, particularly for
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patients suspected of metastases in the upper abdomen,
that fasting is not recommended and eating (chocolate)
prior to ["®F]-FES-PET could help to lower the physiological
uptake in gall bladder and stomach. References: None
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8F-FLT PET/CT in locally advanced breast cancer: texture
analysis and image quantification
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Aim/Introduction: ~ Radiomics  studies  intratumoral
heterogeneity, relying on the assumption that quantitative
data are expression of molecular mechanisms determining
cancerbehavior.Breast cancer (BC)isa highly heterogeneous
disease, with severely different outcomes based on
biological subtypes and molecular profile. Our pilot study([1]
showed that the uptake of '®F-FLT, a tracer of proliferation, in
BC, identifies patients that will achieve a complete response
on final histology, after neoadjuvant chemotherapy (NCT).
Aim of this study is to deepen the potentiality of "8F-FLT
PET/CT advanced image analysis in BC. Materials and
Methods: Enrolled patients underwent NCT and performed
F-FLT PET/CT at baseline (PETO) and after first (PET1) and
last (PET2) NCT cycles. Semi-quantitative analysis of "8F-FLT
uptake of breast and nodal lesions was performed using
semi-automatic segmentation method with fixed threshold
(SUVmax 40%). Standard parameters and advanced imaging
features were derived using statistic based method (LifeX
software). Overtime variation of radiomic parameters
(delta-features) were analyzed among PETO, PETT and PET2.
Hierarchical clustering analysis was performed to evaluate
correlations between baseline- and delta-radiomic features,
pathological response (RCB), histo-pathological data.
Pathological analysis was performed on pre-treatment
biopsy or surgical histological specimen. Pathological
response was assessed using Anderson Residual Cancer
Burden (RCB). Results: Fifteen female patients, with locally
advanced T2-3-4 NO-1 BC, were evaluated. Median age at
diagnosis was 42 years (range 29-63y); median follow-up
7 years. At time of our analysis, 27% patients had died for
disease progression, 11/15 patients were progression-free.
Histopathological analysis showed median Ki67 index=
50 (range 12-90). A significant correlation was found
between a cluster of features, from texture analysis on
PETO images, and Ki67 expression, evaluated according
to the standard cut-off Ki67 >20. Patients’ population was
then classified according to pathological response in two
groups: responders (RCB 0+l) vs non-responders (RCB I1+111).
Cluster analysis, with heatmap designed on delta-features,
showed a correlation between a group of specific radiomic
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parameters (entropy and correlation derived from grey-
level co-occurrence matrix, and histogram-based entropy)
and pathological response. Conclusion: Whilst confirming
previously reported data, on the potentiality of FLT in BC[1],
texture-analysis may have a complementary role and offer
adjunctive informations to in-vivo characterize BC lesions. Of
the over 90 features analyzed, only a cluster of parameters
(related to texture and homogeneity) has been found to
correlate with pathological response and histopathological
characteristics, thus allowing early prediction of NCT
response and outcome. References: 1.Crippa F, et al. Eur J Nucl
Med Mol Imaging. 2015 May;42:818-30.

EPS-015

Multiple bone scintigraphy metastatic lesions in
correlation with breast carcinoma human epidermal
growth factor receptor 2 neu and hormone receptor
expression

S. Stojanoski'?, A. Jankulovska', E. Lazareva', T. Makazlieva', M.
lljovska', N. Manevska', M. Jovanovski Srceva', S. Smichkoska', D.
Miladinova';

"Medical Faculty, Skopje, NORTH MACEDONIA, “Medical

Faculty, Lazarski University, Warsaw, POLAND.

Aim/Introduction: Bone scintigraphy is a useful tool for the
accurate diagnosis of skeletal metastatic lesions among
oncological patients. Several factors have been proposed for
the prediction of osseous and/or visceral metastatic disease
onset in breast cancer patients. The aim of our study was to
determine the correlation between multiple bone metastatic
lesions initially diagnosed with bone scintigraphy and tumor
receptor characteristics of breast cancer patients. Materials
and Methods: We performed a monocentric (University Clinic
“"Mother Theresa™), retrospective, observational study at the
Institute of Pathophysiology and Nuclear Medicine and the
Institute for Radiotherapy and Oncology in Skopje. Between
January 2013 and December 2018, 66 female breast cancer
patients (meanage 52,51 + 10,64 years) who underwentinitial
#mTc-MDP bone scintigraphy procedure and were diagnosed
with multiple skeletal metastatic lesions were included
in the study. Primary tumor characteristics regarding the
human epidermal growth factor receptor 2 neu - HER2neu
and hormone receptor - HR (estrogen receptor - ER and/or
progesterone receptor - PR) expression of each patient were
evaluated for association with multifocal osseous metastasis.
Results: Bone metastatic lesions were initially detected 5,59
+ 2,72 years after the breast cancer diagnosis confirmation.
The axial skeleton was affected in 29% of patients and in 71%
the affection was both axial and appendicular. In our study
cohort, the spine (predominantly the thoracic segment),
the ribs and the pelvis were the most common sites of
metastatic involvement (p = 0.013). ER+ were 86% (57/66) of
the patients, PR+ were 74% (49/66) and HER2neu+ were 35%
(23/66). HR+/HER2neu- were 65% (43/66) of the patients,

HR+/HER2neu+ were 29% (19/66) and HR-/HE2neu+ were
6% (4/66). Multiple bone scintigraphy metastatic lesions
significantly correlated with HR+ status of breast cancer
patients (p = 0.021). Conclusion: Breast cancer patients
with hormone receptor-positive status present significant
predilection for skeletal metastatic patterns. References: None

EPS-016

8F-FDG PET/CT Volume-based Metabolic Parameters in
Advanced Non-Small-Cell Lung Cancer Patients Treated
with anti PD-1 Immunotherapy: A Potential Biomarker for
Predicting Prognosis

M. Rashki', E. Triviho-Ibariez', V. Amezcua HerndndeZz?, J. Valdivia
Bautista?, T. Rudolphi Solero’, J. Ferndndez FerndndeZ', J. Llamas-
Elvira', A. Rodriguez-Ferndndez’;

'Servicio de Medicina Nuclear, Hospital Virgen de las

Nieves, Granada, SPAIN, ?Servicio de Oncologia Médica,

Hospital Virgen de las Nieves, Granada, SPAIN.

Aim/Introduction: Pembrolizumab and Nivolumab are anti-
programmed death-1 (PD-1) antibodies, that are used
as treatment for previously treated non-small-cell lung
carcinoma (NSCLC). We evaluated the potential predictive
value of metabolic parameters of 18F-FDG PET/CT before
treatment with anti-PD 1 immunotherapy, in patients with
NSCLC and the association with therapeutic response and
survival. Materials and Methods: We retrospectively analyzed
the data from stage IV, NSCLC patients who underwent a
PET scan before treatment with anti-PD 1 immunotherapy.
Images were qualitatively and semiquantitative analyzed by
measuring the volumetric parameters: total metabolic tumor
volume (TMTV), total lesion glycolysis (TLGt), and SUVmax,
SUVmean, SUVpeak, SUVmIin, MTV and TLG of the lesion with
the highest SUVmax value. Treatment response was evaluated
at 3 months (RECISTv1.1). The correlation between metabolic
parameters and early treatment response, progression-free
survival (PFS), and overall survival (OS) were analyzed. Results:
54 patients were enrolled (mean age: 66.26+8.73,68.5% male),
followed until last observation or death (mean 23.9 months).
The most frequent histological type was adenocarcinoma
64.8% followed by squamous cell carcinoma 24.1%.
66,7% were treated with Pembrolizumab and 33,3% with
Nivolumab. 39/54 patients (72.2%) relapsed or progressed
and 30/54 (55.6%) died. Response assessment, 3 months after
immunotherapy showed two groups: responders (including
patients with complete/partial response or stable disease)
and non-responders. The expression of PD-L1 was higher in
the responders’ group (74.7 vs 54.7, p=0.038). TMTV and TLG
were higher in the nonrespondents group. We found a low-
moderate correlation between SUVmax, SUVpeak, SUVmean,
and SUVmin and PDL1 expression (kappa coefficient 0.32-
0.35; p<0.05). The median OS and PFS were 17.15 and 4.8
months, respectively. The mean TMTV was significantly
higher in the patients who died (165.81 + 159.07 vs. 87.92 +
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95.08, p=0.039). The baseline PET/CT metabolic parameters
(TMTV, TLGt, and also MTV and TLG of the main lesion) were
associated with a shorter OS and FPS (p< 0.05). ROC curves
analysis showed an optimal cut-off point of 80cm3 for TMTV
and 478cm3 for TLG. These values were associated with
shorter OS (HR: 247 y 2.75; p=0.021 y p=0.012 respectively).
Conclusion: In this study, a higher tumor burden assessed
by PET MTV and TLG showed a significant association with
overall and progression-free survival in patients with NSCLC
treated with anti-PD1 immunotherapy. References: None

EPS-017

Low-activity digital PET emulation from decimated
statistics applied to lung nodules detection

M. Jreige’, S. Gnesin', P. Schleyer’, M. Cont?, J. O. Prior’;

"Lausanne University Hospital, Lausanne, SWITZERLAND, “Siemens
Healthineers UK, Frimley, Camberley, UNITED KINGDOM, 3Siemens
Healthineers, Knoxville, TN, UNITED STATES OF AMERICA.

Aim/Introduction: ~ Functional  imaging by  F-18-
fluorodeoxyglucose (FDG) SiPM PET/CT can potentially be
used as a stand-alone modality in lung cancer screening,
allowing nodule characterization for malignancy and staging.
Recent studies have shown that statistical decimation of
standard dose scans can generate new emulated scans
from identical radiotracer spatial distributions, even when
simulating extremely low-count conditions [1]. We present
the first results of low-dose simulated PET/CT derived from
decimated reconstruction (up to 10% of the original activity)
applied to malignant lung nodule detection. Materials and
Methods: Six patients investigated for lung nodules were
enrolled in this study and underwent a standard-activity (2
MBg/kg) PET/CT (Siemens Biograph Vision 600) with standard
free-breathing trunk acquisition (FB, continuous bed motion
1.4mm/s equivalent to 90-s per bed position). Low-activity
emulations were reconstructed to simulate scans with 75%,
50%, 25% and 10% of the standard injected activity (2MBg/
kg). SUVmax and SUVmean were measured for malignant
nodules, in addition to lung background SUVmean allowing
to calculate a Signal-to-Background-Ratio (SBR) across scans.
Results: Six malignant lung nodules, measuring 15.3+7.6 mm,
showed increased FDG uptake with SUVmax, SUVmean (g/
mL) of 8+3.6 and 4.742.2, respectively. Low-activity simulation
scans of 75%, 50%, 25% and 10% the injected activity led to
a mean variation (%) of 1.3, 1.1, 10.8 and 42.4 of SUVmax and
1.8,4,9.6 and -16.6 of SUVmean in lung nodules, respectively.
SBR was 1746, 1747, 1746, 18+7 and 22+9, respectively for
the standard dose, 75%, 50%, 25% and 10% emulations.
Conclusion: This study shows that low-activity (10%) PET/CT
is feasible for lung nodule evaluation, allowing for a potential
application in lung cancer screening. Lower emulated dose
PET/CT showed a slightly higher FDG uptake in nodule
with good SBR, allowing the identification of the malignant
lesions. References: [1] Schaefferkoetter J, Nai YH1, Reilhac A,
et al. Low dose positron emission tomography emulation
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Plenary 1 (incl. Marie Curie Lecture): Total Body
PET

Thursday, October 22, 2020, 15:10 - 16:25 Channe
OP-077

A Game Changer for the Future of PET

D. Visvikis; INSERM UMR1101, LaTIM, CHRU

Morvan, Bat 1, et 1, Brest, FRANCE.

OP-078

Marie Curie Lecture:Physics and Development of Total
Body PET

S. Cherry; University of California, Biomedical
Engineering, Davis, UNITED STATES OF AMERICA.

OP-079

Is Dynamic PET Imaging Ready for Prime Time?
1. Buvat; Unité Imagerie Moléculaire In Vivo, CEA/DRF/
Service, Hospitalier Frédéric Joliot, Orsay, FRANCE.

OP-080

Drug Development and Evaluation with Total Body PET

J. Czernin; University of California Los Angeles, Molecular and
Medical Pharmacology, Los Angeles, UNITED STATES OF AMERICA .

OP-081

Scientific Opportunities and their Use

B. Pichler; University Hospital Ttibingen, Department of
Preclinical Imaging and Radiopharmatcy, Ttibingen, GERMANY.

OP-082

Challenge for Technologists

A. Santos; Hospital CUF Descobertas, Medicina
Nuclear Department, Lisbon, PORTUGAL.

OP-083

A Must Have or Another Expensive Luxury Tool?
K. Herrmann; Universitctsklinikum Essen,

Nuclear Medicine, Essen, GERMANY.

OP-083a

Discussion
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CME 2: Software Tools and Approaches to
Measure Nuclear Brain Images

303

Joint Symposium 4 (EANM/EURADOS): Hot
Topics in Radiation Protection

Channel

Thursday, October 22, 2020, 16:35 - 18:05

OP-084

Software Tools and Approaches to Measure FDG PET Brain
Images

V. Berti; Careggi, University of Florence, Departement of Clinical
and Experimental Biomedical Sciences, Florence, ITALY.

OP-085

Software Tools and Approaches to Measure Amyloid PET
Brain Images

J. Gispert; Barcelonabeta Brain Research Center,

Department of Neuroimaging, Barcelona, SPAIN.

OP-086

Software Tools and Approaches to Measure Dopaminergic
Brain Imaging

J. Darcourt; Centre Antoine Lacassagne/

Université Cote dAzur, Nice, FRANCE.

302

Joint Symposium 3 (EANM/EAU): Primary
Staging of Prostate Cancer Reloaded

Thursday, October 22, 2020, 16:35 - 18:05

Channel 2

OP-087

Clinical Challenges in Primary Staging of Prostate Cancer
J. Walz; Institut Paoli-Calmettes Cancer Centre,

Department of Urology, Marseille, FRANCE.

OP-088

mpMRI: Only PC Detection or also for Staging?
A. Wetter; University Essen, Department

of Radiology, Essen, GERMANY .

OP-089

Can PSMA PET Contribute for Primary Loco-Regional
Staging?

M. Eiber; Technical University Munich, Department

of Nuclear Medicine, Munich, GERMANY.

OP-090

Influence of PSMA PET for Treatment Decision in Primary
Prostate Cancer

I. Burger; University of Zurich, Deparment of

Nuclear Medicine, Zurich, SWITZERLAND.

Channel 3

Thursday, October 22, 2020, 16:35 - 18:05

OP-091

LNT Model - Understanding, Applications and Limitations
N. Varmenot, Institut de Cancérologie de |'Ouest, Nantes, FRANCE.

OP-092

Breastfeeding - The Confusing Status of Rules and
Guidelines - The Need for Harmonization

S. Leide-Svegborn, Lund University, Department

of Radiation Physics, Malmé, SWEDEN.

OP-093

External Dose Rates from Nuclear Medicine Patients to
Specific Patient-Carers Geometries - A Computational
Approach

L. Struelens; Belgian Nuclear Research Centre, Institute

for Environment, Health and Safety, Mol, BELGIUM.

OP-094

Selecting Biokinetic Models for TAC Calculations and Issues
with MIRD Compartmental Model of 18F-FDG

W. Li: Helmholtz Zentrum Miinchen, Deutsches
Forschungszentrum fiir Gesundheit und Umwelt (GmbH),

Institute of Radiation Medicine, Neuherberg, GERMANY.

304
CTE 2: Update in Paediatric Imaging

Channel 4

Thursday, October 22, 2020, 16:35 - 18:05

OP-095

Technical Perspective and Challenges in Paediatric
Imaging

A. Santos; Hospital CUF Descobertas, Medicina

Nuclear Department, Lisbon, PORTUGAL.

OP-096

Nuclear Medicine in Paediatric Tumours - Past, Present and
the Future

P. Ozgen Kiratli; Hacettepe University

Medical Center, Ankara, TURKEY.

OP-097

PET/MR in Paediatric Imaging

C. Nappi; University Federico ll, Department of
Advanced Biomedical Sciences, Naples, ITALY.
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M2M Track - TROP Session: Cardiovascular
Imaging Translational

Thursday, October 22, 2020, 16:35 - 17:40

Channe!

OP-098

Synthesis and Characterization of '®F-Lableled 4-Thia-oleic
Acid Derivatives for Fatty Acid Beta-Oxidation Imaging

Y. Murakami, Y. Fujita, H. Fushiki;

Astellas Pharma Inc., Tsukuba, JAPAN.

Aim/Introduction: To develop novel PET tracers for fatty acid
oxidation, we have tried to modify 18-["®Flfluoro-4-thia-
oleate (['"®F]FTO) which was reported by DeGrado et al (1). ['F]
AS3504073-00 (7-["®FIfluoro-4-thia-oleate) was successfully
discovered as an excellent PET tracer for beta-oxidation
imaging as previously reported (2) (3) (4). ['*F]AS3504073-00
has an ideal characteristics, high accumulation in heart and
no bone accumulation by defluorination, even though only
the '8F labeling position is different from that on ["*F]FTO.
In the present study, more several analogs of ["*F]FTO were
synthesized and evaluated in monkey PET studies to clarify
the relationship between the '8F-position on 4-thia-oleate
and the imaging characteristics as a PET tracer. Materials
and Methods: Several secondary 'F-fluorinated analogs,
17-fluoro-4-thia-oleate (17-FTO), 15-fluoro-4-thia-oleate (15-
FTO), 12-fluoro-4-thia-oleate (12-FTO), 7-fluoro-4-thia-oleate,
(7-FTO, AS3504073-00) and 6-fluoro-4-thia-oleate (6-FTO)
were prepared from each tosylate or bromide-precursor
in a similar manner. Nucleophilic "F fluorination on each
precursor using [®*FITBAF/TBAHCO,, and then hydrolysis
of methylester was performed. The obtained all "®F-labeled
compounds were administered to cynomolgus monkeys
and PET measurements were performed. Results: All five
compounds were successfully synthesized with enough
quality and stability for animal experiment, although the
radiochemical yield of 6-[®F]FTO was lower than those
of other compounds. In monkey PET studies, 12-["F]FTO,
7-["®FIFTO  (['*F]AS3504073-00) and 6-[®F]FTO showed
higher accumulation in heart than ['®F]JFTO. However, only
['8FJAS3504073-00 showed no significant accumulation
of radioactivity in the bone. The SUV values of 12-["F]FTO,
7-["®FIFTO (['®F]1AS3504073-00) and 6-["8FIFTO in the heart
and bone were 9.77 (heart), 3.17 (bone), 9.26, n.d. and 7.25,
1.96 at 60 min after administration, respectively. Conclusion:
In the present study, we clarified the relationship between
the '8F position on 4-thia-oleate and the characteristics as
a PET tracer. The only 7-position of "8F on 4-thia oleate was
metabolically stable. With regard to the accumulation in
heart, compounds in which the closer position of '8F to the
olefin showed higher uptake. Taken together, we concluded
['8FJAS3504073-00 was the best tracer among ["®Flfluoro-
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4-thia oleates. References: (1) DeGrado TR et al,, J Nucl Med.
2010;51:1310-1317.,(2) Murakami'Y et al, SNMMI 2020 Annual
meeting in New Orleans, (3) Fushiki H et al, SNMMI 2020
Annual meeting in New Orleans,, (4)Ohshima Y et al, SNMM|
2020 Annual meeting in New Orleans.

OP-099

Production of ['®F]AS3504073-00 for Investigational PET
Imaging of Fatty Acid Beta-Oxidation in Human Subjects
Y. Murakami, H. Fushiki;

Astellas Pharma Inc., Tsukuba, JAPAN.

Aim/Introduction: Fatty acid beta-oxidation is a complex
process involving several enzymes and transport proteins,
and several SPECT and PET tracers have been developed.
3-{[(3RS,57)-3-["8F]Fluorotetradec-5-en-1-yl]sulfanyl}
propanoic acid (["®F]JAS3504073-00) was discovered as a
novel PET tracer for fatty acid beta-oxidation, and showed
high accumulation in heart and metabolically stable
character. Preclinical toxicity studies of AS3504073-00 was
already conducted, and the safety of ['®F]AS3504073-00 for
human administration was verified. In the present study, our
goal is to establish the synthetic method of ['®F]JAS3504073-
00 which meets the requirement of cGMP regulation.
Materials and Methods: ['®F]1AS3504073-00 was prepared by
two subsequent reactions, (i) a nucleophilic fluorination of
the corresponding tosylate precursor with ["®FIfluoride in
the presence of tetrabutylammonium hydrogen carbonate
in acetonitrile at 120 °C, for 10 min; (i) hydrolysis of methyl
ester with KOH at 110 °C, for 4 min. Product purification
was done by semi-prep HPLC (Waters XBridge C18
column, 0.1 M HCI/CH3CN=30/70), followed by solid phase
extraction eluted with ethanol and saline dilution including
ascorbic acid. The resulting solution is passed through a
sterilizing 0.2 um membrane filter into a sterile vial. Results:
Progress with process validation demonstrated that 78.3
+ 3.7 mCi (EOS;11.4 + 0.6% RCY (DQ)) of formulated ['®F]
AS3504073-00 could be made. Full QC was performed on
these preparations to show that they met or exceeded the
acceptance specifications required for the release of the drug
product. The radiochemical purity was more than 97%, and
the specific activity was over 5.1 Ci/micromol. Stability of
the radiopharmaceutical was evaluated after storage in the
final dosage form. The radiochemical purity of the product
remained higher level, >95% up to at least 8 h after EOS at
room temperature. Conclusion: An automated radiosynthesis
of ['8F]AS3504073-00 has been developed, and the procedure
intended for clinical use meets the requirements of cGMP
regulatory bodies. References: None

OP-100

Longitudinal evaluation of myocardial fatty acid
metabolism post-myocardial ischemia/reperfusion injury
in the border and remote myocardium using'®F-fluoro-6-
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thia-heptadecanoic acid PET imaging in swine model
F. Zhang'?, Y. Wang'*;

"The Third Affiliated Hospital of Soochow University,
Changzhou, CHINA, ?Changzhou Key Laboratory of Molecular
Imaging, Changzhou, Jiangsu Province, CHINA.

Aim/Introduction: Myocardial ischemia/reperfusion injury (MI/
Rl) is a pivotal therapeutic target to optimize revascularization
therapy for acute coronary syndrome. Previous studies have
found that reduced myocardial fatty acid (FA) uptake in
ischemic myocardium, to date there have been no reports
focusing on the myocardialsubstrate metabolismin the
border and remote areas and its longitudinal changes.
Thus, we used PET imaging to noninvasively evaluate
the longitudinal uptake of 14(R,S)-"®F-fluoro-6-thia-
heptadecanoic acid ("8F-FTHA) as analogs of FA to quantify
myocardial metabolic substrate change in a swine model
of MI/RI. Materials and Methods: Five male Bama miniature
swine(weight 30-35 kg) were modeled by catheter-based 30
mins occlusion of left anterior descending coronary artery
followed by reperfusion. 18F-FTHA PET, “Mtechnetium-
sestamibi (**Tc-MIBI) SPECT myocardial perfusion imaging
(MPI), and echocardiography were performed simultaneously
at baseline and 2h, 1, 5, 21, and 30 days post-MI/RI. The Left
ventricular myocardium was divided into the infarct, border,
and remote areas. FA metabolism in different regions were
assessed as "®F-FTHA uptake ratio (calculated as the ratio
of Myocardiumsu\/meanto Mediastinal Blood PooISWmm) on
PET imaging. The longitudinal changes of FA metabolism
and differences between ischemic, border and remote
areas were analyzed by repeated measurement ANOVAand
generalized estimating equations. Results: 18F-FTHA uptake
ratio in the three regions significantly decreased at 2h post
MI/RI, reached the lowest point at 1 day, partial recovered
at 5 days (All P < 0.05), and no significant differences were
observed during the following 30-day follow-up period (All P
> 0.05). FA metabolism in the ischemic area was significantly
less than the border and remote areas at every time points
post MI/RI. The ischemic area was the lowest, the border
area was the second, and then was the remote area (All P
< 0.05). Interestingly, reduced "®F-FTHA uptake ratio in the
border and remote areas revealed very similar trends when
compared with ischemic area in the progression of FA
metabolism disorder following MI/RI. Conclusion: "F-FTHA
PET metabolism imaging, as an noninvasive molecular
imaging, is an useful tool to monitor myocardial metabolism
in vivo. FA metabolism in the LV myocardium decreased and
changed dynamically after MI/RIlIn addition to the ischemic
region, myocardium FA metabolism were also impaired to
varying degrees even in the border and remote regions after
the onset of MI/RI, although the three showed an similar
trend. This finding may suggest the mechanism underlying
MI/RI'and has important implications from the viewpoint of
myocardial substrate metabolism. References: None

OP-101

Predicting post-ischemic angiogenesis with an APJ-specific
PET radiotracer

B. Louis', A. Moyon?, A. Bouhlel', L. Balasse', S. FernandeZz’, S.
Simoncini, G. Hache?, F. Dignat-George®, P Garrigue’, B. Guillet’;
'C2VN INSERM 1263 INRA 1260 CERIMED Aix-Marseille
Université, Marseille, FRANCE, ?C2VN INSERM 1263 INRA

1260 CERIMED, APHM, Aix-Marseille Université, Marseille,
FRANCE, *C2VN INSERM 1263 INRA 1260 Aix-Marseille
Université, Marseille, FRANCE, “C2VN INSERM 1263 INRA

1260, APHM, Aix-Marseille Université, Marseille, FRANCE.

Aim/Introduction: APJ receptor, expressed in various tissues
has recently been identified as a key player in angiogenesis
and as an innovative pharmacological target to promote
angiogenesis. Thereby, we aimed to evaluate an innovative
PET imaging agent specific of APJ, [%¥GalGa-AP747, in two
preclinical models of angiogenesis. Materials and Methods:
AP747 was designed, synthetized, radiolabeling with
gallium-68 and specificity was setup. Radiochemical stability
in NaCl 0.9% and in human serum was validated up to 2h after
synthesis by TLC.Swiss mice were subcutaneously implanted
behind their neck with 400uL of Matrigel supplemented with
10% fetal bovine serum, described as a simple hypoxic model
(n=7).Unilateral hindlimb ischemia (HLI) mouse model was
initiated by femoral artery resection (n=8). LASER-Doppler
perfusion imaging was performed up to day 21 after surgery
and expressed as ischemic to non-ischemic limb blood flow
ratio (i/c).On days 1, 3, 7, 10, 13 and 21 post-surgery, mice
were |V injected with 5-10 MBq (50pL,0.17ug) of [*¥Ga]Ga-
AP747. PET images were acquired 60 min after IV injection
on a Mediso Nanoscan PET/CT and compared to PET images
obtained after IV injection of 5-10 MBq (50uL,0.17ug) of [%Ga]
Ga-NODAGA-RGD,. Results: [%Ga]Ga-AP747 was produced
with a radiochemical purity of 96.7%=2.0 and radiochemical
stability in serum evaluated at 2h (95.0+1.5%).In a simple
hypoxic model, [®¥Ga]Ga-AP747 accumulated in Matrigel
and this accumulation was significantly higher than that of
[*Ga]Ga-NODAGA-RGD, from day 10 (*P=0.036), to day 21
(**P=0.002).In the ischemic model, we observed an intense,
earlier and higher [%Ga]Ga-AP747 PET signal in the ischemic
hindlimb (peakingonday7,i/c=5.49+ 5.98) than with [%Ga]Ga-
NODAGA-RGD, (peaking on Day 10, i/c=2,51+1,29;*P=0.066).
Day 7 [®Ga]Ga-AP747 PET signal in ischemic hindlimb
was negatively correlated to LASER-Doppler signal at day
of surgery (R’=0.6291; P=0.02),seeming to highlight that
[®GalGa-AP747 PET signal within ischemic limb increased
with tissue ischemia intensity. [%Ga]Ga-AP747 PET signal in
ischemic limb is more important when reperfusion is longer:
signal at Day 7 (peak) is correlated to late reperfusion index
(Day 21/ Day 1)( R’= 0.6245;P=0.02). Conclusion: We initially
developed AP747 as a companion tool for AP)-modulating
therapeutic strategies. We additionally postulate that PET
imaging of APJ using AP747 could be a potential tool to
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evaluate tissue angiogenesis. [*GalGa-AP747 PET imaging in
two angiogenesis models: simple hypoxic model (Matrigel)
and hypoxo-ischemic model (hindlimb ischemia), not only
outbroke [%GalGa-RGD-based PET imaging, the actual
reference in angiogenesis molecular imaging, but also was
positively correlated with late reperfusion. References: None

OP-102

Dynamic evaluation of diastolic dyssynchrony by
SPECT gated myocardial perfusion imaging early after
acute myocardial infarction and the relationship with
progression of left ventricular remodeling in swine model
F.Zhang'?, J. Wang?, X. Shao’, Y. Wang'?;

"The Third Affiliated Hospital of Soochow University,
Changzhou, CHINA, ?Changzhou Key Laboratory of
Molecular Imaging, Changzhou, Jiangsu Province, CHINA,
*The Third Affiliated Hospital of Soochow University,
Changzhou, China Changzhou Key Laboratory of Molecular
Imaging, Changzhou, Jiangsu Province, CHINA.

Aim/Introduction: Left ventricular diastolic asynchrony (LVDD),
a dyssynchronous relaxation pattern, was known to develop
after myocardial damage. We aimed to evaluate the dynamic
changes of LVDD in the early stage of acute myocardial
infarction (AMI) by phase analysis of “™technetium-sestamibi
(*"Tc-MIBI) SPECT gated myocardial perfusion imaging
(GMPI) and its relationship with theprogression of left
ventricular remodeling (LVR). Materials and Methods: The left
anterior descending coronary artery of 16 Bama miniature
swine were occluded by balloon to build AMI models.
Animals were imaged before AMI and at 1 day, 1 week and
4 weeks after AMI by SPECT GMPI, and quantitative analysis
was performed to obtain the extent of myocardial perfusion
defect (Extent), and LVDD parameters: phase histogram
bandwidth (PBW) and phase standard deviation (PSD).
Echocardiography was simultaneously applied to evaluate
left ventricular end-diastolic volume (LVEDV), left ventricular
end-systolic volume (LVESV) and left ventricular ejection
fraction (LVEF). Both myocardial injury markers and 12-lead
ECG were measured.The degree of LVR progression was
defined as LVESV (%) = (LVESV 1 e VESY 1 6) / LVESV
day.Generalized estimating equations and pearson linear
correlation analysis were mainly used for data analysis. Results:
Thirteen swine were successfully completed the study. LVDD
changes dynamically at different time points after AMI. LVDD
occurred as early as 1 day after AMI, peaked at 1 week, and
there wasa partial recovery trendin 4 weeks. PBW, PSD on
1 day after AMI were associated withl\VRP, respectively (r =
0.662, 0617, both P <0.05). After adjusted for QRS duration
and Extent,PBW, PSD on 1 day after AMI were independently
associated with progression of LVR (PBW, OR=1.004, 95%Cl:
1.001-1.007, P=0.017; PSD, OR=1.008, 95%Cl: 1.000-1.017,
P=0.049). In addition, the repeatability and reproducibility
of LVDD by phase analysis of SPECT GMPI were all excellent
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(ICCs: PBW: 0.948, 0.921; PSD: 0.977, 0914, all P < 0.001).
Conclusion: LVDD occurred on the first day of AMI, reaches
its peak in 1 week and partly recovered in 4 weeks after AMI.
LVDD evaluated by phase analysisof SPECT GMPlearly after
AMI could independentlypredict progression of LVRafter
adjusted for QRS duration and Extent. The earlyassessment
of LVDD after AMI may provide helpful information for
predicting the progression of LVR in the future. References:
None

OP-103

['®F1AS3504073-00, Reflects Mitochondrial Fatty-Acid
Oxidation in Physiological Alterations and Cardiac
Disfunctions

H. Fushiki, Y. Murakami;

Astellas Pharma Inc., Tsukuba, Ibaraki, JAPAN.

Aim/Introduction: Myocardial energy metabolism is mainly
dependent on Fatty Acid Oxidation (FAO) in ATP production,
however, FAO alteration in cardiac dysfunction is still unclear.
We reported ['®F]AS3504073-00 as a novel PET probe for
FAO with good property on higher uptake in heart and no
defluorination in vivo. Here we report further evaluation
of the accumulation in mitochondria and the character of
['®F]AS3504073-00 in physiological alterations and cardiac
disfunctions. Materials and Methods: ['*FIAS3504073-00 was
synthesized in house. DBA2 mice were used for biostribution
study of ['®FJAS3504073-00 with or without etomoxir, an
inhibitor for CPT-1, to understand specificity of accumulation
of ["®FJAS3504073-00 inside mitochondria. To understand
the alteration of FAO in several physiological properties,
uptake studies of ["8F]JAS3504073-00 were performed under
starvation or exercising burden in DBA2 mice. Longitudinal
PET imaging with ["®F]JAS3504073-00 was demonstrated
to monitor the FAO status in both animals. Heart infraction
model in monkey was established by occluding left anterior
descending coronary artery (LAD). Head-to head comparison
of PET imaging with ["®F]AS3504073-00 in acute (1-week) and
subchronic (1-month) phase was conducted in ischemic
heart disease monkey models. Results: ["*F]AS3504073-00
was successfully synthesized with enough quality and purity.
In the biodistribution study with etomoxir in mice, ['8F]
AS3504073-00 was mainly accumulated into brown adipose
tissue, heart and diaphragm and these accumulations
were inhibited with etomoxir. Food-restricting starvation
and running burden, which induce upregulation of FAO,
increased ['®F]AS3504073-00 accumulation in several organs,
including heart, diaphragm and skeletal muscle. In monkey
LAD occlusion model, [®F]JAS3504073-00 was visualized
ischemic region at acute and subchronic phase. The higher
uptake of ['®F]JAS3504073-00 was observed in non-ischemic
heart region at subchronic phase rather than that at acute
phase. These observations might reflect the metabolic
dysfunction and the remodeling in ischemic heart disease.
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Conclusion: ["®F]AS3504073-00 is shown to be a potential tool
of mitochondrial FAO specific PET probe. The character of ['8F]
AS3504073-00 warrants the usefulness with good specificity
and imaging efficacious window in clarifying the several
heart disease mechanism and region from FAO point of view.
References: (1) DeGrado TR et al,, J Nucl Med. 2010;51:1310-
1317, (2) Murakami Y et al, SNMMI 2020 Annual meeting in
New Orleans., (3) Fushiki H et al, SNMMI 2020 Annual meeting
in New Orleans., (4)Ohshima Y et al, SNMMI 2020 Annual
meeting in New Orleans.

OP-104

Multitracer PET imaging for characterization of the IDH
mutation in glioma: a translational in vitro and in vivo
study

A. Clement’, T. Zaragori', M. Doyen', R. Filosa', O. Ovdiichuk’, G.
Hossu?, C. Collet’, F. Maskali’, J. Pierson®, E. Roeder’, G. Karcher’, A.
Verger*,

"Nancyclotep, Vandoeuvre-Les-Nancy, FRANCE, ?IADI

UMR 1254, Vandoeuvre-Les-Nancy, FRANCE, *CRAN

UMR 7039, Vandoeuvre-Les-Nancy, FRANCE, “Nuclear
Medicine, Vandoeuvre-Les-Nancy, FRANCE.

Aim/Introduction: PET imaging is currently proposed as
an adjunct to MRI for brain tumor characterization. This
translational research project proposes to explore multi-
tracer PET imaging for the non-invasive characterization of
the mutation IDH1 in glioma, a factor of good prognosis.
Materials and Methods: U87 high-grade glioma isogenic cell
lines with (CRISP/Cas9 method) or without IDHT mutation
(IDH1+/-) were studied in vitro and in vivo after stereotactic
grafts into brain rats through a 4 consecutive days
protocol with static and dynamic PET imaging of glycolytic
metabolism ([18F]FDG), amino acid metabolism ([18F]FDopa,
[1TCIMET and [18F]FET), angiogenesis ([68Ga]NODAGA-
(RGD),) and inflammation ([18F]DPA-714), in association
with anatomical MRI. In vitro, the radiotracer uptake was
expressed as a percentage per million cells. In vivo, maximal
and mean tumor-to-background ratios (TBRmaxand TBR. )
for static analysis, time-to-peak and slope curve parameters
for dynamic analysis were calculated for each radiotracer.
Results: In vitro, IDH1+ cells showed significant lower levels
of [68Ga]NODAGA-(RGD), and [18F]DPA-714 uptake at all
times of concentration measurements (p<0.04 for all), in
comparison to the IDH1- cells. These results were confirmed
by in vivo analyses where lower uptake with [68Ga]NODAGA-
(RGD),(7.19vs.9.70 forTBRmax, p=0.01) but significantly higher
decreasing curves for [68Ga]NODAGA-(RGD), and [18F]DPA-
714 (respectively, -0.15 vs. 0.02 and -0.18 vs. 0.23, p=0.04)
were observed in IDH1+ tumors. In univariate analysis, no
other significant result was obtained in vitro and in vivo for
the other tracers. In multivariate analysis, the combination
of TBRmaXand slope of [68Ga]NODAGA-(RGD), and slope of
[18FIDPA-714 provided the best diagnostic performances

to discriminate between the two isogenic cell lines (AUC of
0.87, p<0.01). Conclusion: [686&31]NODAGA7(RGD)2 and [18F]
DPA-714, reflecting lower angiogenesis and inflammation
in IDHT+ tumors, are two independent tracers of choice for
characterizing the IDH1 mutation in high-grade gliomas and
should be translationally studied for clinical applications in
patients. References: None

OP-105

Towards simultaneous extracorporeal recordings of PET
and MRI arterial input functions in mice

P. Backhaus'?? F. Biither'?, L. Wachsmuth?, S. Hermann?, K.
Schdfers?, C. Faber’, M. Schdifers'~;

"University Hospital Minster, Department of Nuclear

Medicine, Mtinster, GERMANY, *University of Minster,

European Institute for Molecular Imaging (EIMI), Miinster,
GERMANY, *University of Mtinster, Translational Research
Imaging Center (TRIC), Mdnster, GERMANY.

Aim/Introduction: Compartmental modeling in small animal
PET and MRI can serve to better judge the performance of
radiotracer candidates and the translational potential of
contrast agent-driven perfusion studies. Precise recording
of the arterial input function (AIF) is a key prerequisite for
modeling, but its acquisition is very challenging in small
animals. So far, no method for simultaneous recordings of PET
radiotracers and MR contrast agent AlFs has been reported
in mice. We recently introduced a novel experimental setup
allowing to record perfusion MRI AlFs in mice using an
extracorporeal circulation. The shunted blood perfuses two
reservoirs that reside in the field of view of a 9.4 T Bruker
MRI for dynamic recording of the arterial contrast agent
concentration (Backhaus et al. 2020). This study aims to
explore simultaneous recordings of the radiotracer AlF using
MR compatible measuring units. Materials and Methods:
We performed recordings of the extracorporeal radiotracer
AIF with two MR-compatible measurement systems: (1) a
Polyether ether ketone (PEEK) measuring chamber equipped
with a plastic scintillator (beta microprobe, Biospace Lab)
and (2) the Twilight blood sampler (SwissTrace, Zurich).
The validity of the extracorporeal measurements and
different approaches of dispersion correction were tested
by comparison to the undispersed recorded AIF using a
pair of beta microprobes inside the aortic arch and the
mediastinum. Results: We could perform simultaneous
measurements of PET and DCE-MRI AIF in mice using the
beta microprobe measuring chamber after intravenous co-
injection of Gadobutrol (Gadovist®) and '"®F-PSMA-1007 (14
- 38 MBQq). The blood concentration peaks of the 2 agents
showed very good quantitative agreement. In the validation
experiments, the height of the dispersion corrected AlF
peaks inside the measuring chamber were significantly
smaller than simultaneously measured in vivo signals using
the infraaortal and mediastinal microprobes in some animals.
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Numerical simulations show that this may be explained by
small accumulations of radioactivity within the chamber over
the duration of the measurement. The two extracorporeal
measurement systems showed comparable sensitivities.
Conclusion: We demonstrate that recordings of the PET
radiotracer AlFs can be simultaneously combined with
the novel perfusion MRI extracorporeal circulation model
using the two tested systems. This allows to firstly explore
the potential synergistic effects for dual AlF recordings and
integrated modeling in PET/MRI imaging in mice. References:
Backhaus P, Buther F, Wachsmuth L, et al. Toward precise
arterial input functions derived from DCE-MRI through a
novel extracorporeal circulation approach in mice. Magn
Reson Med. 2020;:1-12. doi:10.1002/mrm.28214

OP-106

Succinate promotes neovascularization in a peripheric
ischemia rodent model: a microPET/CT study

A. Moyon, L. Balasse, S. Fernandez, G. Hache, . Dignat-George, P
Garrigue, D. Taieb, B. Guillet;

APHM, Marseille, FRANCE.

Aim/Introduction: Beyond its role in carbohydrate metabolism
as a tricarboxylic acid cycle intermediate, succinate has
a hormone-like function acting in various tissues and in
tumors (1). GPR91 is a G protein-coupled receptor activated
by specific binding with extracellular succinate. In recent
years, it has been described that activation of the GPR91-
ERK1/2-C/EBP-B signaling pathway played an important
role in regulating angiogenesis through VEGF transcription
(2) and was associated with neovascularization notably
in diabetic retinopathies (3) and rheumatoid arthritis (4).
Therefore, we hypothesized that succinate could be a simple
and original key promoter of therapeutic angiogenesis and
vascular regeneration in peripheric ischemia. Materials and
Methods: Swiss mice (n=18) were subjected to right hindlimb
ischemia induced by ligation and partial resection of the
right femoral artery. Ischemic mice were daily injected with
succinate solution (TmM in PBS pH7.4, 10uL, n=10) or with
PBS (10uL, n=8) in the gastrocnemius muscle up to day 23
post-ischemia. Hindlimb perfusion was measured in vivo
by LASER Doppler on days 1, 3, 8, 15, and 24 after ischemia,
and results were expressed as meanzs, ipsi- to contralateral
ratios (i/c). To assess in vivo angiogenesis, mice were injected
in the caudal vein with 5.8+1.5 MBqg/50uL [6gGa]GafRGD2
allowed to rest for 60 min then underwent a 20min-long
microPET/CT scan on days 4, 7, 10 and 14 after ischemia.
Quantifications from [686a]GafRGD2 microPET/CT in ischemic
hindlimb were expressed as percentage of the injected dose
per gram of tissue (%ID/g). Statistical analysis was performed
with Prism v84.2 (Graphpad software). Results: Over the
24-day follow-up by LASER-Doppler, succinate treatment
enabled an earlier and more intense reperfusion of the
ischemic hindlimb compared to PBS treatment (*P=0.0189)
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and especially on day 8 (i/c succinate: 72.3+185%; i/c
PBS: 49.3+£20.8%; *P=0.0110) and on day 15 (i/c succinate:
75.8+8.9%; i/c PBS: 50.64+23.4%; **P=0.0040). Interestingly,
[686a]GafRGD2 microPET quantifications on day 4 (succinate:
0.3240.17%ID/g; PBS: 0.10+0.07%ID/g; *P=0.0295) translating
an earlier angiogenic activation maintained up to day 10
post-ischemia enabled by succinate treatment, corroborating
with the clinical benefits on hindlimb perfusion. Conclusion:
The present study shows that intramuscular injections of
succinate promote earlier angiogenesis resulting in earlier
and more intense revascularization in a hindlimb ischemia
mouse model. This microPET/CT study provides an impetus
to better characterize the determinants of post-ischemic
vascular regeneration through GPR91 and downstream
signaling pathways. References: (1) https://doi.org/10.2967/
jnumed.117.192674(2) https://doi.org/10.18632/
oncotarget.14485(3)  https://doi.org/10.1038/srep45807(4)
https://doi.org/10.1016/j.freeradbiomed.2018.07.009
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Modeling DNA damage induced by targeted radionuclide
therapy

G. Tamborino'?, M. De Saint-Hubert', L. Struelens', J. Nonnekens®?,
M. W. Konijnenberg?, M. De Jong?, Y. Perrot’, C. Villagrasa’,
'"Research in Dosimetric Applications, Belgian Nuclear Research
Centre (SCK-CEN), Mol, BELGIUM, *Department of Radiology

& Nuclear Medicine, Erasmus MC, University Medical Center
Rotterdam, Rotterdam, NETHERLANDS, *Department of Molecular
Genetics, Erasmus MC, University Medical Center Rotterdam,
Rotterdam, NETHERLANDS, “Institut de Radioprotection et

de Sareté Nucléaire (IRSN), Fontenay aux Roses, FRANCE.

Aim/Introduction: The aim of this study is to build a simulation
framework to evaluate the number of DNA double strand
breaks (DSBs) occurring during in vitro targeted radionuclide
therapy (TRNT), adapting a simulation chain that has been
benchmarked against external beam radiotherapy. This work
represents the first step towards modeling DSBs during TRNT
with the ultimate goal of exploring underlying biological
mechanisms and influence of physical/chemical parameters
to enable a better response prediction in patients. This tool
characterized early DSB induction by [""/Lu]Lu-DOTA-[Tyr?]
octreotate ('”’Lu-DOTATATE), a commonly used TRNT for
neuroendocrine tumors. Materials and Methods: A multiscale
approach is implemented to simulate the number of DSBs
produced by the cumulated decays of '"’Lu-DOTATATE,
preliminary assumed as purely beta emitter, without
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including any repair. The approach involves 2 sequential
simulations performed with Geant4/Geant4-DNA and
accounts for a realistic geometry of the cell population and
detailed sampling of the activity distribution within it. In order
to reproduce the exposure conditions of cells incubated 4h
with ”7Lu-DOTATATE(2.5MBg/ml), a phase space is scored by
recording particles that enter the nucleus of a cell belonging
to a population modelled by realistic polygonal mesh
structures. The radioactive source is sampled according to
previous uptake experiments on the distribution of activities
within medium and cells, assuming instant and permanent
internalization. Following, the particles recorded in the phase
space file are released within an ellipsoidal nucleus geometry,
including a multi-scale description of the DNA. DnaFabric
software is used to model the entire human genome
with a continuous chromatin fiber per chromosome. This
geometry is used to simulate the physical, physicochemical
and chemical stages in Geant4-DNA in order to score the
number of DSB/decay. Results: Our results reveal induction
of 6-10 DSBs/cell, depending on the confluence level of the
cell population, compared to on average 11+2 DSBs/cell
which were experimentally measured. This slight difference
may arise from neglected or simplified contributions dealing
with physics (i.e. '"’Lu spectrum, radionuclide localization,
morphological variation within a cell population, chromatin
compaction, nuclear size), chemistry (i.e. extended chemical
stage simulation time) or biology (i.e. other pathways for
DSB formation) that are currently under investigation.
Conclusion: Monte Carlo Track Structure codes, such as
Geant4-DNA, are considered as suitable tools for the study
of biological responses to ionizing radiation. Overall a
better understanding of the mechanisms and biophysical
parameters characterizing biological damage will allow to
improve our ability to predict responses on a clinical scale.
References: None

OP-108

Understanding the LET dependence of the RBE observed
in cell assays irradiation

S. Walrand, M. Hesse, R. Lhommel, F. Jamar;

Université Catholique de Louvain, Brussels, BELGIUM.

Aim/Introduction: to derive an analytical expression for the
RBE in term of the particle track structure properties which
can be computed in water using Geant4-DNA. Materials
and Methods: the DSB probability resulting from n SSB
produced in n_ base-pairs by a particle track is n(rH)/4nbp
(1).The probability distribution and geometric considerations
governing the SSBinduction by a free radical, the production
of a free radical by a particle track and the number of track
corresponding to a given nucleus dose were identified. These
processes were successively mathematically applied to eq.
1 an resulted in a simple mathematical expression for the
DSB probability. Results: The radiosensitivity was found to be

a(LET) = Nbp F f(LET)? Y(LET), where Nbp is the total genome
length in base-pair units, F is a form factor depending on
the nucleus and on the DNA compaction geometry, f is
the particle track structure radius FWHM and Y is the free
radicals yields. Both parameters f and Y were computed for
various particles and LET values using Geant4-DNA. Using
a single fitted F value for all, the RBE was rightly predicted
for hamster V79 cells irradiated with proton, deuteron, He3
and alpha particle for LET ranging from 10 up to 150 keV/
um. Conclusion: The RBE is simply the product of 4 distinct
quantities: the genome length, a form factor F depending on
the spatial DNA compaction, the particle track FWHM and
the free radicals yield in water. References: None

OP-109

Strand DNA break non-linear dynamics equations
perfectly predict the asymptotic high dose behaviour of
log cells survival fraction post irradiation

S. Walrand, M. Hesse, R. Lhommel, F. Jamatr;

Université Catholique de Louvain, Brussels, BELGIUM.

Aim/Introduction: the multiple-target model (MTM) requires
an additional empiric term to explain the non-null slope of
the log-survival curve at low dose, while the linear-quadratic
model (LOM) requires an additional one to reproduce the
linear asymptotical behaviour of the log-survival fraction at
high dose. Our aim is to solve the full DNA SSB dynamics
equations system including all non linear effects to
overcome these models drawbacks. Materials and Methods:
The equation governing the number N of viable cells is: dN
=-(Y Nbp N dD) (n/(2 Nbp N)) -aN dD (1), the first term is the
SSB production (Y is the free radicals yield) and the second
one is the probability that the SSB occurs in the mirror base
of an already existing SSB in order to produce a DSB. The last
term is the probability of a direct DSB production. The total
number n of SSB inside these viable cells is governed by: dn
=(Y Nbp N dD) P + n/N dN (2), the second term takes into
account that when a cell is condemned its SSB leaves the
pool N of viable cells. P = (1-n/(N,, N)) (3) takes into account
that a new SSB is produced only if the free radical hits an
intact base-pair. Results: Taking into account that Y <<a,
the analytical integration of eq. 1-3 shows that the LOM 3
term is simply multiplied by: eff(D) = (aD+e “°-1)/( a’D?/2).
At low dose this efficacy term tends to unity giving back the
conventional LOM (3 term, at high dose it tends to 2/(aD)
explaining the linear asymptotical behaviour. Assuming n
proportional to N D in eq. 1 gives back the conventional LOM
at any dose. Confrontation with cell assay survival curves
proves eff(D) quantitatively predicting the linear asymptotic
position. Conclusion: Linear asymptotic behaviour of the
log-survival curve simply results from the non-linear feature
of the SSB dynamics equations. References: McParland BJ.
Nuclear medicine radiation dosimetry: advanced theoretical
principles. Springer Science & Business Media; 2010 Jul 3.

@ Springer



Eur J Nucl Med Mol Imaging (2020) 47 (Suppl 1): S1-5753

554

OP-110

Radiobiology of Auger Electron-emitter Technetium-99m:
In Vitro Toxicity in Triple Negative Breast Cancer Cells
Expressing Human Sodium lodide Symporter

I. Costa’, N. Siksek’, K. Osytek!, A. Volpe', F. Man’, E. Verger', G.
Schettino®?, G. O. Fruhwirth’, S. Y. A. Terry';

'King’s College London, London, UNITED KINGDOM, *National
Physical Laboratory, Teddington, UNITED KINGDOM,

SUniversity of Surrey, Guilford, UNITED KINGDOM.

Aim/Introduction: ~ Gamma-emitting technetium-99m
is widely used in nuclear medicine diagnostic scans. It
also emits on average 4 Auger electrons and 1.1 internal
conversion electrons per decay™. Despite increasing use of
Auger electrons for molecular radionuclide therapy (MRT)®,
technetium-99m derived Auger electrons remain unexplored.
This study explores the potential of technetium-99m for
MRT and its imaging safety in triple negative breast cancer
cells. Materials and Methods: MDA-MB-231 cells expressing
human sodium iodide symporter (hNIS) were incubated
with [*™Tc]TcO, at activities up to 4 MBg/mL and for up to
24 hours. Efflux and intracellular location of [99”“Tc]TcO4 using
fractionation methods were determined and absorbed
dose to the nucleus calculated. Toxicity in both parental and
hNIS-expressing cells of [9‘9”Tc]TcO4 was determined using
clonogenic assays and compared to untreated cells, [*Tc]
TcO, and Caesium-137. Direct and indirect formation of
DNA damage was determined using the y-H2AX assay and
radical scavenger Dimethyl sulfoxide (DMSO). A preliminary
in vivo study was carried out by establishing orthotopic
breast cancer models using hNIS-expressing cells and the
biodistribution of [*"Tc]TcO, determined at 30 minutes and
24 hours post-intravenous administration of [99””Tc]TcO4 by
SPECT/CT imaging. Results: Intracellular uptake of [gngC]TCO4
peaked at 30 minutes, reaching a maximum intracellular
activity of 1.9 + 0.2 Bg/cell, with 50% efflux observed after
356 + 0.2 minutes post-incubation, contributing to a
maximum nuclear absorbed dose of 1.85 Gy at 24 hours.
Following 30 minutes and 24 hours incubation with 4 MBg/
mL, the average foci/nucleus increased by 134 + 3.1 and
18.7 + 3.1 compared to untreated cells, respectively. No
decrease in average foci/nucleus was observed with DMSO
and 24 hours post-incubation values were still greater than
control. No DNA damage was observed in parental cells nor
with [99TC]TCO4. Survival fraction was reduced only in hNIS-
expressing cells at 24 hours (A, =0.76 Bg added/cell). In vivo,
[*"Tc]TcO, was taken up by endogenously hNIS-expressing
organs and tumours at 30 minutes and at 24 hours post-
administration [gngC]TCO4 was retained only in the hNIS-
expressing tumours (28 + 2.3%ID/q). Conclusion: In vitro
toxicity, direct and partially repaired DNA damage following
intracellular uptake of [*"Tc]TcO, and its in vivo retention in
hNIS-expressing tumours at 24 hours show that technetium-
99m derived Auger electrons must not be neglected in
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dosimetry calculations. Further research is needed to
determine the potential and limitations of technetium-99m
for MRT/theragnostics and the appropriate doses for use in
imaging without safety concerns. References: (1)Ku, A. et al.
EJNMMI radiopharm (2019)

OP-111

Ratiometric relationship between yH2AX imaging
and Lutetium-177 is predictive of survival following
radionuclide therapy in vivo

E. O’'Neill, G. M. Dias, B. Cornelissen;

University of Oxford, Oxford, UNITED KINGDOM.

Aim/Introduction: There is growing interest in progressing
radionuclide therapies such as [/Lu]Lu-DOTATATE from a
palliative treatment with effective symptom control into
a treatment with curative intent. Yet to justify any increase
in radionuclide dose to patients and risk additional normal
toxicity, a suitable metric is needed to determine the
required '"/Lu dose for each tumour within a patient. We have
previously shown that ['"'In]in-anti-yH2AX-TAT is capable of
visualising the DNA double strand break damage response
to the radionuclide therapy ['7’LulLu-DOTATATE. Here, we
demonstrate that by using the gamma emissions from ['"'In]
In-anti-yH2AX-TAT alongside those of the '"’Lu, a suitable
SPECTimage-based metric can be calculated thatis predictive
of in vivo therapeutic effect. Materials and Methods: Athymic
mice bearing CA20948 somatostatin receptor positive
tumour xenografts were treated with varying levels of ['/Lu]
Lu-DOTATATE (5 to 30 MBgq), staggered into two cohorts
and injected with ["""In]In-anti-yH2AX-TAT at either day O or
day 4 of treatment and imaged by SPECT to image yH2AX
formation kinetics and '”’Lu retention over days 1,3,5,7,9 and
11 of treatment. Tumour growth was monitored by calliper
up to 90 days and survival determined by tumour doubling
times and ethical biological endpoints. The daily kinetics of
yH2AX foci formation were investigated using CA20948 cells
in vitro in response to varying levels of ["/Lu]Lu-DOTATATE
by immunofluorescence up to day 11. Results: Voxel-based
SPECT analysis of dual isotope images revealed the linear
relationship between ''In and "’Lu within each xenograft
tumour to undergo a pivotal change between days 5 and
7 post-injection of ["/Lu]Lu-DOTATATE. The ratio between
day 5 and 7 of the linear gradient of '"""In:""’Lu correlated
significantly with survival (r = 0.98, P<0.0001), representing
both loss of "’Lu from cell death, and sustained yH2AX
expression in tumour regions with retained lower '"’Lu levels.
This pivot was investigated in vitro by immunofluorescence
and revealed widespread apoptosis at day 6 with yH2AX
foci counts negatively correlating with ["7Lu]Lu-DOTATATE
clonogenic survival (r = -0.995, P = 0.0005). Conclusion: We
describe the use of yH2AX imaging with "'In: ""Lu dual
isotope imaging following '"’Lu radionuclide therapy as an
attractive strategy to predict tumour growth inhibition. This
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temporal ratiometric contrast approach can therefore be
used to measure therapeutic success and as any potential
inter-individual differences in ["""In]In-anti-yH2AX-TAT uptake
is in effect normalised within each individual by temporal
comparison it presents a promising dual isotope imaging
strategy to support personalised radionuclide therapy.
References: None

OP-112

Differences of ex vivo and in vivo DSB induction and repair
after internal irradiation in PMBCs during radioiodine
therapy

S. Schumann’, H. Scherthan?, P E. Hartrampf', A. K. Buck’, M. Port?,
M. Lassmann’, U. Eberlein’;

'Department of Nuclear Medicine, University of Wiirzburg,
Wiirzburg, GERMANY, 2Bundeswehr Institute of Radiobiology
affiliated to the University of Ulm, Munich, GERMANY.

Aim/Introduction: A sub-study of the MEDIRAD project
investigates the effects of low doses in patients with
differentiated thyroid cancer (DTC) during radioiodine
therapy. One aim is to analyse the time- and dose-dependent
induction and repair of DNA double-strand breaks (DSBs)
in peripheral blood mononuclear cells (PBMCs) in vivo and
ex vivo after internal irradiation with ["*'l]Nal. Materials and
Methods: Radiation-induced DSBs were quantified in blood
samples of 7 DTC patients taken before, and 1h, 2h, 3h, 4h
and 24h after ["*"]Nal administration. One part of the blood
sample taken before therapy start was exposed internally by
adding ["*"l]Nal to reach, after 1h incubation, an absorbed
dose to the blood of 50mGy. The remaining non-irradiated
blood served as baseline sample. To investigate the ex vivo
repair, PBMCs isolated from all samples were either directly
ethanol-fixed, or fixed after short time culture in RPMI for 4h
and 24h. For the samples taken during the therapy, PBMCs
were directly isolated and ethanol-fixed. All samples were
immuno-stained with y-H2AX and 53BP1 antibodies and co-
localized foci were counted manually. Results: After ex vivo
irradiation, a mean of 0.57+0.14 radiation-induced foci per cell
(RIF) was observed after direct fixation. The mean number of
RIF decreased to 0.27+0.09 after 4h and 0.06+0.04 after 24h.
In vivo, the mean number of RIF was 0.40+0.20, 0.58+0.21,
0.67+0.18,0.7340.18, and 0.42+0.17 at 1h, 2h, 3h, 4h and 24h
after therapy start, respectively. The mean absorbed dose to
the blood at the five time points was (15+2)mGy, (29+5)mGy,
(4748)mGy, (65+12)mGy and (193+37)mGy. Comparing the
directly fixed ex vivo values to the in vivo results, the number
of RIF is comparable to the value 3h after therapy start at a
similar absorbed dose to the blood. Conclusion: Due to the
continuous irradiation in vivo, the number of DSBs increased
up to 4h after therapy start and DSBs were not completely
repaired 24h after administration. Ex vivo, DSB numbers
were decreased 4h after washing out the activity and DSB
repair was almost completed after 24h. This study shows

that the continuous irradiation with decreasing, however
non-negligible, dose rates in patients leads to altered repair
kinetics in vivo, as there is most likely still DSB induction
competing with repair. This finding contrasts with the ex
vivo exposure, where irradiation is stopped by removing the
activity. Future steps involve patient-specific calculations
of the dose-dependent repair kinetics and the inclusion of
more patients. References: None

OP-113

A whole-body physiologically-based pharmacokinetic
model of [*'2Pb]Pb-DOTAMTATE in neuroendocrine-tumour
bearing mice

N. Zaid, P Kletting, A. Beer, G. Glatting;

Ulm University, Ulm, GERMANY.

Aim/Introduction: The use of alpha-emitter labelled
somatostatin analogues for peptide receptor radionuclide
therapy (PRRT) is a promising therapeutic option for
neuroendocrine tumours (NETs). The short-range cytotoxic
alpha particles reduce the nephrotoxicity and overcome
the radioresistance of NETs to beta emitters in PRRT.
Mathematical modelling helps performing cost- and animal-
free investigations to study the pharmacokinetics of alpha-
emitter labelled somatostatin analogues and speeds up the
translation from bench to bedside. Therefore, we developed
a physiologically-based pharmacokinetic (PBPK) model to
describe the pharmacokinetics of [*'?Pb]Pb-DOTAMTATE
targeting somatostatin receptor type2 in AR42J-bearing
mice to improve treatment planning in alpha-emitter
based PRRT for NETs. Materials and Methods: A whole-body
compartmental model was developed and selected among
other developed models based on the Akaike Information
Criterion (AIC) using the modelling software SAAM Il (v2.3,
The Epsilon Group, TEG, USA). The model describes all
major physiological mechanisms (peptide distribution,
extravasation, receptor binding, specific and non-specific
uptake in the kidneys, internalization and excretion) and
physicochemical decays (physical decay and chelator
stability) with parameter values from the literature. Data of
[*"?Pb]Pb-DOTAMTATE biodistribution in mice bearing AR42J
rat xenografts were used for evaluating the developed
model’. The fit was performed by intravenous injection of
0.0015 nmol of [*"?Pb]Pb-DOTAMTATE with a molar activity of
0.13 GBg/nmol in a 30 g mouse. The time-activity curves for
the tumour, pancreas, kidneys, spleen and lung were fitted to
estimate the receptor densities as well as the plasma flow-rate
to the tumour. The calculated receptor density responsible
for non-specific uptake in the kidneys was 17 nmol/l.
Results: The developed model could successfully describe
the published experimental data. The fitted curves were
good by visual inspection and R*>77%. The tumour-specific
receptor density and plasma flow-rate were (27+33) nmol/I
and (0.05+0.03) ml/min/g, respectively. The specific receptor
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densities in pancreas, spleen, kidneys and lung were (5.8+2.0)
nmol/l, (0.8+0.3) nmol/l, (3.7£1.6) nmol/l and (1.8+0.7)
nmol/l, respectively. Conclusion: The model best supported
by the data successfully simulated the [*"?Pb]Pb-DOTAMTATE
biodistribution study. The developed ?"?Pb-PBPK model allows
for simulating the biokinetics of radiolabelled and unlabelled
pharmaceuticals and free radionuclides in the whole
mouse body. The ability of the model to estimate important
physiological parameters, such as receptor densities and
specific and non-specific uptakes, and subsequently predict
optimal dosing regimens will reduce the required time for
translation from bench to bedside. Consequently, the model
allows for generating hypotheses for experiments leading
to improve alpha-emitter-based PRRT for NET. References: 1.
Stallons et al,MolCancerTher.2019;18(5):1012-1021.

OP-114

Modelling Show Alpha-emitter Astatine-211 is an Apposite
Candidate for Intra-thecal Radioimmunotherapy of
Neuroblastoma Metastasized to the Central Nervous
System

S. Palm', T.Bick', E. Leidermark’, S. Lindegren', E. Aneheim’, H.
Jensen?, R. Hultborn', P Albertsson’, L. Jacobsson';

"University of Gothenburg, Gothenburg, SWEDEN,

“Rigshospitalet, Copenhagen, DENMARK.

Aim/Introduction: At least two antibodies, 3F8 and 8H9, have
been usedin clinical trials with the beta-emitting radionuclide
1 for intra-thecal radioimmunotherapy of neuroblastoma
metastasized to the central nervous system (1,2). Published
models indicates thata better ratio of absorbed dose to tumor
over that to critical healthy tissues can likely be achieved by
instead using alpha-emitting radionuclides (3). In the current
work, we model the possible effect of using alpha-emitter
astatine-211 (half-life 7.2h) as radiolabel for 3F8 and 8H9.
Materials and Methods: 3F8 antigen binding properties were
taken from (4). The transport mechanisms were simulated
using the software package STELLA (ISEE Systems, Inc)). The
resulting time-dependent biodistribution was then used as
input for dosimetry. Microdosimetry was performed by an
in-house-constructed Monte Carlo program. Results: The
model allow estimates of efficacy and toxicity for varying
a range of input parameters. Based on this optimization of
the therapy can be done. An example is provided for specific
activity where 1 of 100 mAbs are radiolabeled with At-211
and cancer cells have 500.000 antigens specific for 3F8. For
a maximum of 0.4 Gy to the bone marrow, 83 MBq ?'"At-3F8
can be infused intra-thecally to a 20 kg patient. Absorbed
dose to single cancer cells within the cerebrospinal fluid
(CSF) is estimated to 19 Gy. Unspecific absorbed dose to CSF
surfaces is 5 Gy. Cancer cells directly accessed by blood will
receive 5.2 Gy. Conclusion: Modelling show that safe amounts
of ?"At-labelled 3F8 antibodies, delivered intra-thecally, could
eradicate neuroblastoma cells accessed by the cerebrospinal
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fluid, and possibly also cells accessed by blood. References:
1. J Clin Oncol 25:5465-5470 2. J Nucl Med 2019; 60:1794-
1801 3. Eur J Nucl Med Mol Imaging (2011) 38:334-342 4.
Oncoimmunology. 2012 Jul 1;1(4):477-486.

OP-115

Biodistribution and dosimetry studies for the optimization
of pre-targeted radionuclide therapy using #''At-labeled
modified biotin

N. Ukon', K. Washiyama', A. Sugiyama?, S. Zhao', T. Tatsumi?, M.
Aoki', K. Yamatsugu?, K. Nishijima', S. Shimoyama', C. Tan', T. Joho',
N. Oriuchi’, M. Kanai?, K. Takahashi', T. Kodama?;

"Fukushima Medical University, Fukushima, JAPAN,

ZThe University of Tokyo, Tokyo, JAPAN.

Aim/Introduction: The pre-targeting strategy increases the
absorbed dose to a tumor while reducing the side effects
affecting normal tissues, resulting in a high therapeutic
effect. Although the pre-targeting system has been
selected and characterized, at least four variables remain
to be adjusted: the dosage of the pre-targeting agent,
pre-targeting interval (time between injections of the pre-
targeting agent and radiolabeled effector), dosage of the
effector, and detection time (time to sacrifice post-injection
of the radiolabeled effector). The aim of this study was to
optimize the pre-targeting interval time between injections
of the pre-targeting agent and radiolabeled effector in our
developed system. Materials and Methods: We used both
mutated streptavidin with low immunogenicity, which can
fuse to four single-chain variable fragments (scFv), called
“Cupid’, and a modified bis-iminobiotin corresponding
to Cupid with a specific affinity, called “Psyche” Psyche-B,
which is a Psyche, was labeled with 2""At. Anti-CEACAM5
scFv-conjugated streptavidin (CEA-Cupid, 100 pmol) was
administered to carcinoembryonic antigen (CEA)-positive
human gastric cancer cells xenograft BALB/c nu/nu mice.
After 24, 48, and 72 h, the mice were injected with 250 kBqg
of “"At-labeled Psyche-B (*"'At-Psyche-B) and sacrificed at
1 min, 1 h, 6 h, and 24 h after the ?"'At-Psyche-B injection.
Samples were collected and measured for radioactivity
using a gamma counter. The absorbed radiation dose for
each interval condition was calculated using OLINDA/EXM
ver. 2.0. Results: At the 24-h interval, ?'"At-Psyche-B in blood
decreased with time, and approximately 94% of the injected
dose was excreted within 24 h. The tumor accumulation was
16.3 + 4.1 %ID/g at 24 h after the ?""At-Psyche-B injection; this
decreased to 11.28 + 3.33 %ID/g and 1.47 + 0.23 %ID/g at 24
h after ?'"At-Psyche-B injection when the interval condition
changed to 48 h and 74 h, respectively. The absorbed dose
to the kidneys was greater as the pre-targeting interval
condition was longer in the mouse model. The absorbed
dose of the tumor was calculated using the sphere model,
and the tumor-to-kidney ratio was calculated. The absorbed
dose to the tumor was higher when the pre-targeting
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interval condition was shorter. The tumor-to-kidney ratios
showed the same trend. Conclusion: Tumor accumulation of
2ITAt-Psyche-B increased over time when the pre-targeting
interval was 24 h. The results of our study suggested that a
pre-targeting interval of 24 h may be optimal for our pre-
targeted radionuclide therapy using Cupid and Psyche-B.
References: Sugiyama et al,, Prc. Jpn. Acad. Ser. B 95:602, 2019

OP-116
Multi-regional dosimetry of mouse kidneys for beta-
emitters

C. Saldarriaga Vargas', P Covens’, M. D'Huyvetter?, V. Caveliers?, B.
W. Miller**, L. Struelens’;

'Belgian Nuclear Research Centre (SCK CEN), Mol, BELGIUM,

2Vrije Universiteit Brussel, Jette, BELGIUM, *University of Colorado
School of Medicine, Aurora, CO, UNITED STATES OF AMERICA,
“University of Arizona, Tucson, AZ, UNITED STATES OF AMERICA.

Aim/Introduction: Conventional preclinical internal dose
estimates typically assume a uniform distribution of
radioactivity and dose deposition throughout organ tissues.
This assumption can deviate from reality for 3/a-emitting
radioligands with a heterogeneous tissue activity distribution.
In this study S-values for internal dosimetry of (3~ emitters
were calculated for a multi-region model of a mouse kidney.
The significance of regional S-values was demonstrated for
the mouse kidney biodistribution of a "'I-labeled single-
domain anti-HER2 antibody fragment with predominant
uptake in the outer medulla outer stripe. Materials and
Methods: A stylized computational model of a mouse kidney
was developed, consisting on ellipsoids delimiting 5 tissue
compartments: cortex, outer medulla outer/inner stripes (IS/
0S), inner medulla and papilla. Electron energy absorbed
fractions (@) for the different kidney regions were calculated
for ¥l and ?Y, from photon-electron transport simulations
using MCNP6.2 code. A sensitivity study on the influence
of model specifications (kidney volume, cortex occupancy)
was performed. For the 'l mouse study, time-dependent
regional kidney-tissue activities were determined from the
relative regional activity concentrations of kidney sections
measured with digital $-particle autoradiography (using an
iQID system), relative to the whole-kidney activity measured
with conventional gamma counting. Results: For *'l, a large
fraction of the emitted B~ energy is absorbed within the sub-
kidney source region itself (@ >0.60). Because of this and
the smaller masses of sub-kidney tissues, the self-irradiation
regional S-values are considerably higher (30% to >200%
depending on kidney region) than whole-kidney S-values.
Compared to ™'l, Y regional self-absorbed fractions are
lower (@ <0.35). Yet, the difference between self-irradiation
regional and whole-kidney S-values is still very large (=100%)
for most renal tissues. 3 cross-irradiation is significant (@
often >0.10) between most regions for *Y and between

adjacent regions for "'l (e.g. cortex/OS, OS/IS). The sensitivity
of self-absorbed fractions to the kidney model specifications
was typically small for 'l (<5% deviation between models)
and moderate for Y (<20%). For the ™'l mouse study,
regional dose rates and time-integrated doses based on
a heterogeneous activity distribution differ largely (-60%
to >100% depending on region) from the uniform whole-
kidney dose based on a homogeneous activity distribution.
Conclusion: The calculated regional S-values, in combination
with sub-kidney activity information, allow a more realistic
estimation of the doses absorbed by different renal tissues
from 3-emitting radioligands with a heterogeneous kidney
uptake. This provides new dose information relevant for
preclinical investigations studying the risk of radiation-
induced nephrotoxicity of these therapies. References: None
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OP-120

Transarterial radioembolization versus drug-eluting beads
chemoembolization for treatment of inoperable early and
intermediate hepatocellular carcinoma: interim results of
the randomized controlled TRACE trial

B. Lambert', E. Dhondt, L. Hermie?, X. Verhelst?, L. Defreyne?;
'Ghent University, Gent, BELGIUM, °Ghent

University Hospital, Gent, BELGIUM.

@ Springer



Eur J Nucl Med Mol Imaging (2020) 47 (Suppl 1): S1-5753

558

Aim/Introduction: To compare the efficacy of Y90
radioembolization  (TARE) ~ with  drug-eluting  beads
chemoembolization (DEB-TACE) for early and intermediate
hepatocellular carcinoma (HCC), not amenable to curative
treatment modalities. Materials and Methods: Patients
with HCC in an early or intermediate Barcelona Clinic Liver
Cancer (BCLC) stage A-B, extended to patients with ECOG 1
performance status and/or segmental portal vein thrombosis
(PVT), and not eligible for surgery or thermo-ablation were
included in a randomized controlled trial comparing TARE
with DEB-TACE. Exclusion criteria were: prior tumor treatment
in the same segment, > 50% tumor involvement, main and
lobar PVT, a Child-Pugh score > 7 and ECOG > 2. DEB-TACE
was performed as selective as possible with 100-300 um and
300-500 um DEB loaded with a total of 150 mg doxorubicin.
DEB-TACE could be repeated up to 3 times per lesion. TARE,
using Y90 glass microspheres, was administered lobar or
more selective if possible. Bilobar disease was treated with a
30-45 days interval. The administered activity was calculated
to deliver an 80-150 Gy dose in the targeted area. The primary
endpoint was time to progression (TTP) at 2 years and was
assessed by blinded, non-chronological central review
according modified Response Evaluation Criteria In Solid
Tumors (mRECIST). Secondary endpoints were time to local
tumor progression (TLP) in the treated liver volume at 2 years,
safety (adverse events and 30-day mortality) and overall
survival. Adverse events were recorded according to the
Common Terminology Criteria for Adverse Events (CTCAE).
Results: 73 patients were included. Five patients were post-
hoc excluded. 32 patients received TARE and 36 patients
DEB-TACE. Median TTP in the TARE group was 514 days versus
285 days in the DEB-TACE group (p<0.001). Median TLP for
TARE was 514 days versus 300 days for DEB-TACE (p=0.001).
Median survival in the TARE group was 906 days versus 455
days in the DEB-TACE group (p=0.005).Adverse events CTCAE
grade >3 (p=0.3) and 30-day mortality (p=0.2) were similar
in both treatment groups. Conclusion: In the selected BCLC
stage A and B HCC patients, TARE was superior to DEB-TACE
for tumor control and survival. Safety was similar for both
groups. References: None

OP-121

Clinical and Dosimetric Parameters Associated with
Contralateral Liver Hypertrophy after Lobar SIRT

F. Grisanti, P Rodrigo, J. F. Bastidas, J. J. Rosales, A. Bronte, E. Prieto,
C. Beorlegui, M. Ifiarrairaequi, B. Sangro, M. Rodriguez-Fraile;
Clinica Universidad de Navarra, Pamplona, SPAIN.

Aim/Introduction: To identify clinical and dosimetric
parameters  associated  with  contralateral  hepatic
hypertrophy after lobar selective internal radiation therapy
(SIRT) with 90Y-resin microspheres. Materials and Methods:
Patients underwent 90Y-PET/CT after lobar or extended lobar
(right + segment IV) SIRT and were retrospectively studied
with a 90Y-PET-based voxel dosimetry software (PLANET
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Dose; DOSIsoft SA). Mean absorbed doses to tumoral and
non-tumoral volumes (defined by excluding the tumor
volume from the target liver; NTL) were obtained. Metrics
were extracted from dose-volume histograms: D50, D70,
D90, D95 and D98, as well as V30, V40, V50, V70, V100 and
V120. Clinical variables were collected. Changes in volume of
the treated and untreated lobes were calculated in imaging
studies at <2 months (T1), 2-5 months (T2), and 6-12 months
(T3) post-SIRT. The maximum percentage of hypertrophy of
the untreated lobe (MHT) was obtained. Multivariable linear
regression analyses were performed to identify predictors
of MHT. Regression assumptions were verified (normality,
homoscedasticity, and non-multicollinearity of residuals,
as well as linearity of predictors). The best cut-off value to
predict MHT > 20% was defined using ROC analysis. Results:
Fifty patients were studied; most had primary liver tumours
(74%), 50% had chronic liver disease, and 42% had been
treated with chemotherapy prior to SIRT. Hypertrophy of the
untreated lobe was found in T1 (21.6% + 28.9), T2 (38.6% +
56.5) and T3 (34.2% + 35.8). The ratio of spared volume to
total liver volume increased from 39.2% at baseline to 46%
atT1,51.1% at T2 and 64.7% at T3. Mean MHT occurred at an
average of 4.4 months (41.94% + 51.26). NTL-V30 (NTL volume
receiving at least 30 Gy; p=0.001) and baseline untreated
volume (p=0.014) were found to be independent predictors
of MHT (R2=0.263, adjusted R2=0.231). Mean MHT increased
0.85% for each percent increase in NTL-V30 and decreased
3.6% for each 100 ml increase in baseline untreated volume.
Regression assumptions were respected. Factors selected
from the univariate analysis (p<0.2) not significant in the
multivariate analysis were: absence of cirrhosis, no previous
transarterial chemoembolization, number of chemotherapy
cycles, total administered activity and NTL-D98 (dose to 98%
of the NTL volume). When 50% of NTL received at least 30
Gy, MHT > 20% was observed (sensitivity: 74.2%, specificity:
61.11%, AUC: 0.654). Conclusion: NTL-V30 and baseline
volume of the untreated lobe are independent predictors
of hypertrophy of the untreated liver lobe after lobar or
extended lobar SIRT with 90Y-resin microspheres. References:
None

OP-122

Predictive value of*™Tc-MAA SPECT-CT based dosimetry in
liver radioembolization with resin microspheres

P. D’Abadie, N. Amini, P Goffette, S. Walrand, M. Hesse, I. Borbath,
M. Van den Eynde, R. Lhommel, . Jamar;

Cliniques universitaires Saint Luc, Brussels, BELGIUM.

Aim/Introduction: **"Tc- macroaggregated albumin SPECT/
CT (*Tc-MAA) is performed before Y liver radioembolization
(RE) for evaluating lung shunt, ruling out extrahepatic
deposition and sometimes for calculating the delivered
activity for treatment using the partition model'. This
dosimetric model assumes a perfect correlation between
PmTc-MAA and Y microspheres in the tumor and the normal
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liver compartments. The aim of this study is to compare
tumor doses (TD) and normal liver dose (NLD) observed
on “"Tc-MAA SPECT-CT to the real doses observed with Y
PET-CT. Materials and Methods: Patients treated with resin *Y
microspheres (SIR-spheres) between 2011 and 2020 were
retrospectively analyzed. Only procedures with catheter
tips in similar locations on both angiograms (*Tc-MAA and
Y resin microspheres) were selected, as determined by a
senior interventional radiologist. TD,,,,was compared to
TD,, for each lesion and NLD, , ,compared to NLD, for each
procedure, as determined using MIM software. The accuracy
of the prediction of TD,,,,and NLD, ,,,was estimated using the
standard error of the estimate (SEE). Results: 66 procedures
with 171 lesions were identified. *"Tc- MAA SPECT-CT
predicts very poorly the real tumor dose with a SEE of 89.5
Gy.NLD,,,,was very close to NLD, with a SEE of 2.7 Gy in the
66 procedures. Conclusion: “Tc-MAA SPECT/CT predicts TD
with large errors, which may result in significant inaccuracies
using the dosimetric partition model. However, NLD is very
well predicted using “Tc-MAA SPECT/CT. Delivered activities
could be calculated using a new personalized dosimetric
model based only on the *Tc-MAA dose in the non target
liver volume. References: 1- Bastiaannet, R, Kappadath, S.C,
Kunnen, B. et al. The physics of radioembolization.EJNMMI
Phys 5,22 (2018).

OP-123

Antireflux catheter improves tumor targeting in liver
radioembolization

P.D’Abadie, N. Amini, P Goffette, |. Borbath, M. Van Den Eynde, R.
Lhommel, A. Van Maanen, F. Jamar;

Cliniques universitaires Saint Luc- Institut

Roi Albert I, Brussels, BELGIUM.

Aim/Introduction: Liver radioembolization aims at reaching
an efficient absorbed dose to tumors for tumor control. A
better tumor targetting could improve clinical results of
this treatment. The purpose of this study is to determine if
antireflux catheter (Surefire System) is responsible for better
tumor targeting in liver radioembolization. Materials and
Methods: Patients treated by resin microspheres for primary
and secondary liver malignancies were retrospectively
analysed. Each patient realized a *"Tc-macroaggregated
albumin = (®"Tc-MAA)  SPECT/CT after the preliminary
arteriography and a “Yttrium (YY) PET/CT after the
therapeutic arteriography. MAA SPECT and 90Y PET were
matched with the baseline imaging to determine a tumor
to normal liver ratio (T/NL MAA or 90Y) and tumor dose (TD
MAA or 90Y). End-hole catheter was used for all preliminary
arteriography  (MAA injection). For 90Y microspheres
injection, two groups were defined depending of the type
of catheter used : a Surefire group (antireflux catheter) and
a control group (end-hole catheter). Results: 38 patients (115
lesions) and 23 patients (75 lesions) were analysed in the

Surfire and the control groups respectively. In the Surfire
group, T/NL,, and TD,,, were significantly higher than T/
NL,,0a and D, (medians : 2,2 and 91 Gy versus 1.7 and
74 Gy, p < 0.001). Subgroups analyses demontrated highly
significant differences for neuroendocrine metastases and
hepatocellular carcinoma and less spectacular differences for
colorectal metastases. In the control group, no differences
were found comparing T/NL,, and TD,, to T/NL,,, and
TD,,,»- Conclusion: Antireflux catheter significantly improves
tumor microsphere deposition in liver radioembolization.

References: None

OP-124

Radioembolization of hepatocarcinoma with *°Y glass
microspheres: impact of the basal bilirubin level on
treatment planning

C. Chiesa’, M. Mira', M. Maccauro', S. Bhoori?, G. Bormolini?, C.
Spreafico’, A. Cavallo®, S. Mazzaglia', G. Tagliabue®, A. Marchiano®,
E. Seregni’, V. Mazzaferro’

'Nuclear Medicine, Foundation IRCCS Istituto Nazionale

Tumori, Milan, ITALY, °HPB Surgery, Hepatology and Liver
Transplantation, Foundation IRCCS Istituto Nazionale Tumori,
Milan, ITALY, ’Interventional Radiology, Foundation IRCCS Istituto
Nazionale Tumori, Milan, ITALY, “Medical Physics, Foundation
IRCCS Istituto Nazionale Tumori, Milan, ITALY, *Tumour Registry,
Foundation IRCCS Istituto Nazionale Tumori, Milan, ITALY.

Aim/Introduction: According to all published papers
reporting comparison between pre- and peri-treatment
evaluations, absorbed dose predictions obtained with *™Tc
albumin macro-aggregates SPECT/CT on non-tumoral liver
(NT) are much more accurate than on tumours (T). Therefore,
personalized treatment planning should focus mainly on the
NT liver absorbed dose. Aim of this study was to determine
the safety threshold to limit the risk of treatment related liver
decompensation, in order to deliver the maximum tolerable
absorbed dose. Materials and Methods: We analysed data of
intermediate/advanced hepato-cellular carcinoma (HCQ)
patients with well compensated cirrhosis (Child-Pugh score
A) treated with Y glass microspheres. Injection was lobar
in 133/139 patients (96%) and performed 4 days after the
calibration date. Only treatment related liver decompensation
requiring a medical action (LDC) was considered as toxicity
event. We report LDC rates, ROC analysis between LDC
and NO LDC absorbed dose distributions, NT complication
probability (NTCP) curves, as wellas univariate and multivariate
analysis of risk factors associated with toxicity. We considered
the whole cohort and stratifications on previous transarterial
chemo embolization (TACE), presence/absence of portal
vein tumoral thrombosis (PVTT), tumour pattern (nodular
versus infiltrative), basal bilirubin level (high/low with cut-off
1.1 mg/dL). Results: A six month timeline was necessary to
capture treatment-related toxicity events. Toxicity rate was
11% for the whole cohort. Significant difference in LDC rates
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was obtained only according to the basal bilirubin level (20%
versus 6%, p=0.01) with a relative risk of 3.7 for patients with
values > 1.1 mg/dL. At the multivariate analysis, absorbed
dose averaged over the whole non tumoral parenchyma
(including the non injected lobe) was associated with liver
decompensation (odds ratio=4.24). High bilirubin level was
the second even more significant risk factor (odds ratio=6.35).
NTCP analysis determined a 15% liver decompensation risk at
50 Gy /90 Gy for bilirubin >/ < 1.1 mg/dL. Limits of the study
were absence of scatter correction in SPECT/CT, absence
of Y PET verification and segmentation on pure SPECT
images. Conclusion: given the low accuracy of ™Tc-MAA on
lesion absorbed dose prediciton reported by all authors, an
optimized TARE on HCC with #Y glass microspheres with lobar
injection should aim to an absorbed dose averaged over the
whole non tumoral liver of 50 Gy / 90 Gy for basal bilirubin
higher / lower than 1.1 mg/dL respectively. This Investigator
Initiated Study was supported by Biocompatibles UK Ltd, a
Boston Scientific company. References: None

OP-125

The response and survival rates of Y-90 radioembolization
in patients with unresectable liver tumors; a single-centre
experience

O. Ekmekcioglu’, O. Tabakci?, D. Has Simsek’, A. Hasanefendioglu
Bayrak?, S. Bilgic®, G. Berk', C. Simsek’, N. Kaplan®, M. Battal;
"Nuclear Medicine Dept, Sisli Etfal Education and Research
Hospital, Istanbul, TURKEY, ?Interventional Radiology Dept, Sisli
Etfal Education and Research Hospital, Istanbul, TURKEY, *Nuclear
Medicine Dept, Cerrahpasa Medical Faculty, Istanbul, TURKEY,
“Medical Oncology Dept, Sisli Etfal Education and Research
Hospital, Istanbul, TURKEY, *General and Hepatobiliary Surgery
Dept, Sisli Etfal Education and Research Hospital, Istanbul, TURKEY.

Aim/Introduction: Locoregional therapies are successfully
used in unresectable primary or metastatic liver tumors.
Y-90 treatment has been shown to have advantages for
patients with less side effects. Aim of this study is to share
the experience from the patients we treated with Y-90
radioembolization in our department. Materials and Methods:
The patients, referred to our department and planned to
receive Y-90 treatment by the hepatobiliary council, were
analyzed retrospectively. All patients were scanned either
with PET, MRl or CT before and after treatment due to
patient condition or type of the tumor. Patient selection
for Y-90 treatment was evaluated due to recommendations
from guidelines'. All patients were performed hepatic
angiography to investigate tumor vascular anatomy before
treatment. Tc99m Macroaggregated albumin scintigraphy
was performed for calculation of tumor uptake and lung
shunt fraction during the first angiography session. Patients
receivedY-90 treatmentduring the second sessionin the week
following after first angiography. All has been followed up for
side effects. mRECIST criteria was used evaluating response 3
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months after therapy. Results: Sixty-four (38 male, 26 female)
of 93 patients were eligible for treatment. Hepatocellulary
cancer was the most common type of tumor (40,6%).
Colorectal tumor metastases (29,6%), cholangiocarcinoma
(4,6%), neuroendocrine tumor metastases (15,6%) and the
other types of tumors were in our patient group. Mean age
was 62,5+9,7(36-82). Mean dose for the treatment was 127
Gy (80-340). Abdominal pain discomfort (35%) and nausea
(15%) were the most common clinical toxicities. Patients’
survival data demonstrated that; %32,8 of the patients
were alive during time of our data analysis. The maximum
follow up duration was 44 months and median survival after
treatment was 10 months. The response rates were 46,5%
for partial and 6,2% for complete. Furthermore; 12,5% has
stable disease and 14% of patients were progressive after
treatment. From the partial response group; 10,9% of the
patients’ tumor were nearly totally decreased in size and
activity. Additionally, 7,8% of the patients had substantially
response in treatment region. Since some of the patients
were followed-up in other centers 20% of the data were
not found in our archives. Conclusion: For unresectable
liver tumors, radioembolization with Y-90 is a safe and well-
tolerated procedure. Our experience demonstrated that
a significant percentage of patients had clinical benefit.
Even it is more effective in hepatocellulary carcinomas;
hypervascular tumors like colon cancer and neuroendocrine
tumor metastases are also shown to get advantage.
References: 1.https://www.eanm.org/publications/
guidelines/EANM_liver_treatment_guidelines_2012.pdf

OP-126

Trans-arterial Rhenium (Re) -188 lipiodol therapy in
advanced hepatocellular carcinoma: HDD vs N-DEDC
S. Datta Gupta’, S. A. Shamim’, Shalimar', S. Gamanagatti’, P
Gupta', M. B. Mallia?, V. Chirayil’, A. K. Dash?, C. S. Bal';

'All India Institute of Medical Sciences, New Delhi, INDIA,
’Bhabha Atomic Research Centre, Mumbai, INDIA.

Aim/Introduction: Advanced hepatocellular carcinoma (HCC)
with portal vein thrombosis (PVT) contributes to 35-50%
of all HCC. Conventional first line therapy in them remains
tyrosine kinase inhibitors (TKls), which prolongs overall
survival from a mere 2-4 months to 6-8 months although
with poor compliance. Rhenium (Re)-188 lipiodol based
trans-arterial radionuclide therapy (TART) is a promising
alternative in HCC with PVT. Various complexes have been
developed to prepare Re-188 lipiodol, with 4-hexadecyl-
1,2,9,9-tetramethyl-4,7-diaza-1,10-decanethiol (HDD) being
used more widely. We attempt to explore novel agent bis-
(diethyldithiocarbamato) nitrido (N-DEDC), attributed with
higherlabelingyield andlower cost,and compareits response
and survival outcomes with Re-188 HDD lipiodol in HCC with
PVT. Materials and Methods: Patients of radiological proven
HCC with PVT were recruited for therapy. Those with ECOG
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performance status more than 2, contrast allergy, Child-Pugh
C or elevated PT/INR were excluded. Re-188 was eluted from
W-188/Re-188 generator and in-house labeling with lipiodol
was done using HDD and N-DEDC kits. Under fluoroscopy,
trans-arterial injection of Re-188 lipiodol complex into tumor
feeding vessels was performed. Response was assessed on
MRI using mRECIST at 3 months and survival was assessed
every 3 months till completion of study. Results: Fifteen
therapies were performed in fourteen patients (13 male,
2 female). Eight therapies were done using Re-188 HDD
lipiodol and seven with Re-188 N-DEDC lipiodol. The
patients’ characteristics and dose injected (HDD vs N-DEDC:
68.6+11.2mCi vs 72.747.1mCi, p = 0.955) in both groups
were comparable. Overall objective response rate was 30.7
% with no difference in the two groups (p = 0.424). Disease
control rate in HDD and N-DEDC groups were similar (85.7%
vs 83.3%, p = 0.727). Mean completed follow-up duration in
HDD group was 14 months and in N-DEDC group was 9.5
months. Overall survival (OS) and progression free survival
(PFS) in both groups were 14.2 (95% Cl: 7.8-20.5) months and
10.2 (95% Cl: 7.2 -13.3) months, respectively. Mean OS in HDD
and N-DEDC groups was 14.3 and 11.3 months (p =0.999) and
mean PFS was 10.7 and 11.0 months (p = 0.781), both being
comparable. Conclusion: Re-188 lipiodol TART in advanced
HCC shows favorable response and survival outcome,
compared to available data on TKis in literature. In this pilot
study, novel N-DEDC labeled Re-188 lipiodol therapy appears
comparable in response and survival, to Re-188 HDD lipiodol
TART, with the said advantage of higher labeling efficiency
and affordability. References: None

OP-127

Boosting 90Y SIRT with SBRT: a planning study with 90Y
PET and TCP/NTCP models

J. Mikell, K. Cuneo, Y. K. Dewaraja;

University of Michigan, Ann Arbor, MI, UNITED STATES OF AMERICA.

Aim/Introduction: Selective internal radiation therapy (SIRT)
with microspheres is an established therapeutic intervention
and has made strides focusing on earlier stage disease. In
this work, we focus on multifocal disease within the liver and
perform retrospective planning to combine lobar injection
of Y90 glass microspheres followed by stereotactic body
radiation therapy (SBRT). The idea being microspheres will
successfully treat most of the lesions and then SBRT can be
used to target underdosed lesions. The aim of this work is to
compare differences in mean nontumoral liver dose (MLD)
and liver normal tissue complication probability (NTCP)
between the boost SBRT plan with a hypothetical SBRT plan
to all the detectable lesions Materials and Methods: Prior study
established a tumor control probability (TCP) curve for liver
lesions treated with glass microspheres'. Retrospectively, 5
HCC patients were selected after SIRT. Lesion absorbed doses
from 90Y- PET/CT were evaluated with our TCP model to

predict response. An SBRT plan was created to target lesions
with TCP < 50%, corresponding to mean Y90 dose of 290 Gy
with recovery coefficients included. The entire lesion was not
targeted, only regions receiving < 70 Gy, a threshold based on
D90 TCP analysis to determine a minimum dose. SBRT plans
were created to deliver 36 Gy in 3 fractions, assumed breath
hold and used 5 mm isotropic margins. Results: Based on lobar
Y90, 3/5, 1/1,8/9,4/4,and 1/2 lesions were predicted to have
TCP < 50%. Planning tumor volumes in the boost decreased
on average by 52% -+- 14% (112 cc +- 81 cc) compared to
treating with SBRT alone. The MLD from SBRT decreased in
the combined treatment by 25% on average with decreases
from 15% to 43%. The NTCP for RILD was on average 10% less
for the boost SBRT; this was dominated by a single patient
whose NTCP went from 59% to 5% when comparing SBRT
alone to the SBRT boost after SIRT. Conclusion: For multifocal
HCC, lobar 90Y SIRT followed by an SBRT boost may enhance
the therapeutic ratio by increasing TCP due to the two pass
treatment and decreasing NTCP compared to SBRT alone
due to less liver parenchyma irradiated by external beam
when targeting several lesions. Additional research is needed
to combine 90Y and SBRT absorbed doses to develop reliable
combined TCP and NTCP predictions. References: 1. J Nucl
Med 2020 61:104-111

OP-128

Evaluation of PRRT after Selective Catheterization of the
Hepatic Artery as Established Technique (‘Aretaieion’
Protocol) using ""'In-DTPA-Phe’ Octreotide in Inoperable
Liver Metastases Due to Neuroendocrine Tumors

G. Limouris’, |. Kyriazanos?, A. Zafeirakis®;

"Nuclear Medicine, Medical School, National and Kapodistrian
University of Athens, Athens, GREECE, 2l Surgery Clinic, Army
Naval and Veterans Hospital of Athens, Athens, GREECE,

*Army Share Fund Hospital of Athens, Athens, GREECE.

Aim/Introduction:To evaluate the efficacy of Augerand Internal
Conversion Electron Emission of "'In-DTPA-Phe'-Octreotide
and their tumoricidal effectiveness due to their high LET,
in inoperable liver metastases, positive for sst2 receptor
over-expression (verified by Octreoscan and confirmed by
biopsy) due to neuroendocrine tumours (NETs). Materials
and Methods: In 86 patients '"'In-DTPA-Phe'-Octreotide was
implemented after selective catheterization of the hepatic
artery, in an average activity of 6.3+1.3 GBq per patient/
per session, consecutively, with a time interval between
sessions of 6-8 weeks. Infusion repetition did not exceed
the 12 sessions. Patients, being under repeated Sandostatin
- LAR treatment (30 mg per 20 days) did not discontinued
the dosage but they were intramuscularly injected 15 -20
days prior to the radioactive session. To reduce myelotoxicity,
75 mg of DTPA in trip-trop diluted in about 200 ml normal
saline water was infused 30 min before the initialization of
the radiopeptide therapy, lasting for about 4 hrs. For the
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assessment of response, RECIST 1.1 standards were used.
CT/MRI scans before, during and after the end of the whole
procedure, as well as U/S images at monthly basis were
performed. Absorbed doses delivered to metastases, kidneys
and red marrow were calculated according to OLINDA/EXM
1.1 program. Toxicity (World Health Organization criteria) was
measured using blood and urine tests of renal, hepatic and
bone marrow function. Results: Three patients resulted in
complete response (3.5%); partial response was assessed in
46 (53.5 %), disease stabilization in 21 (24.4 %) and progressive
disease in 16 (18.6%). The median PFS and OS were estimated
to be 32 and 47.5 months, respectively. The organ average
radiation dose was estimated as follows: (a) Liver Tumor 15.2
mGy/MBq, (b) Liver 0.14 mGy/MBq, (c) Kidneys 041 mGy/
MBgq, (d) Spleen 1.4 mGy/MBq and (f) Bone marrow 0.0032
mGy/MBq. The average absorbed dose per session to a
tumour for a spherical mass of 10 gr was estimated to be 10.8
mGy/MBg, depending on the histotype of the tumour. WHO
toxicity grade 2 to 3 erythro-, leuko- and thrombocytopenia
occurred in 9 (10.5%) cases observed about after the
3rd session. Conclusion: In unresectable metastatic liver
lesions, positive for somatostatin receptors, repeated, trans-
hepatic high doses of ""In-DTPA-Phe’-Octreotide resulted
in an optimal therapeutic outcome with a disease control
(CR+PR+SD) in an about 82 % of the treated patients. Thus,
""In-DTPA-Phe'-Octreotide, intra-arterially applied, can be
considered as a potent candidate in the therapeutic pharetra
against NETs. References: None

OP-129

Sequential PRRT and SIRT. Evaluation of safety and best
sequence treatment in liver dominant GEPNETs

F. Scalorbi, A. Lorenzoni, S. Mazzaglia, E. Garanzini, C. Chiesa, G.
Aliberti, V. Fuoco, G. Argiroffi, S. Pusceddu, N. Prinzi, C. Spreafico,
G. Centonze, J. Coppa, A. Marchiano, M. Milione, V. Mazzaferro, E.
Seregni, M. Maccauro;

Istituto Nazionale Tumori Milano, Milan, ITALY.

Aim/Introduction: To investigate safety, tolerability and
best sequence treatment in patients subjected to Peptide
Radio-Receptor Therapy (PRRT) and Selective Internal
Radiation Therapy (SIRT) for metastatic liver-dominant
Gastroenteropancreatic  neuroendocrine  tumors  (GEP-
NETs) Materials and Methods: Ninety-eight GEP-NET patients
treated with PRRT and SIRT in our Institute, from March 2012
to January 2016, were retrospectively reviewed. Treatment
toxicity was assessed according to the Common Terminology
Criteria for Adverse Events (CTCAE). Dosimetric analysis of
dose administered by SIRT was estimated by 99mTc-MAA-
angioscintigraphy. Disease Control Rate (DCR), PFS and
OS were calculated. Treatment response was evaluated by
RECIST1.1 criteria. Kaplan -Meier analysis was performed
to calculate PFS and OS curves Results: Eight patients who
underwent both SIRT and PRRT were identified. All the
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patients had histological diagnosis of G1-G2 GEP-NETs
with unresectable liver-dominant metastasis. Among these
patients, six were males, two were females (mean age 52
years-old, range 37-61). Five patients (Group 1) underwent
SIRT before PRRT, three (Group 2) received PRRT followed
by SIRT. In both groups the median interval between the
last administration of first treatment (PRRT or SIRT) and the
first administration of the second one was 18 months. Both
therapeutic combinations showed limited toxicity, without
delayed G3-G4 adverse events in accordance with CTCAE.
The best SIRT response was observed at 3-months follow-up
both in Group2 (DCR 66.7%) and in Group1 (DCR 60%). An
excellent PRRT response (DCR 100%) was observed in Group2
at 3-months follow-up and was maintained at least for 12
months. Similarly, the DCR in Group1 was 100% at 3-month
follow-up but decreased until 40% twelve months after PRRT.
Dosimetric data obtained for SIRT planning were available
for 7 of 13 procedures showing high cumulative dose to
target lesions with low dose to healthy liver. Median PFS
was briefer in Group1 than in Group 2 (26 vs 45 months) but
Kaplan- Meier analysis fails to achieve statistical significance
(Mantel- Cox 95% ClI 17-60, P value: 0.655). OS curves show a
strong evidence against the null hypothesis that the overall
survival is the same in the two groups (Mantel- Cox 95%
Cl 14-59, P value: 0.024), with a median OS of 29 months
in Group1 compared to 55 months in Group2. Conclusion:
Therapeutic combination of PRRT and SIRT represented a
reliable approach in terms of safety and tolerability in liver-
dominant GEP-NETs. The preliminary results are favourable to
opt for PRRT before SIRT, in the sequential treatment decision
References: None

OP-130

High dose brachytherapy with not-sealed '®8Re (Rhenium)
resin in patients with non melanoma skin cancers (NMSC):
single center preliminary results

P. Castellucci’, F. Savoia?, A. Farind®, G. Lima®, A. Patriz, F. Zagni’, C.
Barald?, S. Vichi, C. Pettinato®, L. Strigari*, A. Morgant?, S. Fant?;
'Nuclear Medicine Department, Sant'Orsola-Malpighi Hospital,
University of Bologna, Bologna, ITALY, ?Dermatology Unit,
Sant'Orsola-Malpighi Hospital, Bologna, ITALY, *Nuclear

Medicine Department, Sant'Orsola-Malpighi Hospital,

Bologna, ITALY, “Medical Physics Department, Sant'Orsola-
Malpighi Hospital, Bologna, ITALY, *Radiation Oncology
Department, Sant Orsola-Malpighi Hospital, Bologna, ITALY.

Aim/Introduction: High dose brachytherapy using a non-
sealed "®Rhenium resin ('*Rhenium SCT Oncobeta, Munich,
Germany) is a recently EU approved treatment option
for Non-Melanoma Skin Cancer (NMSC). The aim of this
prospective pilot study was to assess the efficacy and the
safety of a tailored brachytherapy using a single application
of non-sealed 'Rhenium resin source in the treatment of
NMSC. Materials and Methods: From October 2017 to January
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2020, overall 48 consecutive patients (15F33M, age56-97,
mean81) showing 57 histologically proven NMSC (40BCC;
14SCC; 2Spino-CC; 1BCC&SCC) at presentation (37/57), or
who relapsed after multiple previous therapies (20/57),
were enrolled. Lesions were located on the face, ears, nose
or scalp (45), extremities (8), trunk (4). Mean surface areas
6.4 cm? (range 1-36cm?); mean thickness invasion 1.1mm
(range 0.2-2.5mm). Mean treatment time was 79 minutes
(range 21-285 minutes). Mean radiation dose delivered to
the whole volume of the lesion was 62 Gy (range 18-126
Gy depending on the location, the shape, the size and the
thickness of each single lesion). Patients were followed-up
after 14-30-60-90-180 days when a dermoscopy and a biopsy
(if needed) were performed. Mean follow up was 18 months
(range 3-30months) Results: Six months after '®Rhenium
treatment, 45 lesions have been studied with dermoscopy
and/or biopsy: 44/45 lesions (97.7%) completely responded
to "®Rhenium SCT. One patient presenting a 9.5 cm?BCC in
the nose showed a small (1 cm?) persistence of disease that
was subsequently treated by small surgical excision. Twelve
months after treatment, 30/30 lesions were free from relapse.
No patient report pain during or soon after the procedure
or showed any significant late side effect during follow up.
In 31/57 lesions early side effects, resolving within 32 days,
were consistent with skin erythema, faint or moderate
edema (Grade 1-2-3 of the ROTG scale). In the remaining
26/57 lesions, little ulcerations and faint hemorrages were
observed (Grade 4). Only in 7/26 lesions these findings were
more severe lasted up to 5-10 weeks, but resolved with
optimal results except faint dischromia, slight atrophy of the
skin or hair loss. Conclusion: High dose brachytherapy using
a non-sealed Re resin ("Rhenium SCT) is a non-invasive,
safe, easy to perform, effective and well tolerated approach
to treat NMSC and it seems to be a useful alternative option
when surgery is difficult to perform or not recommended.
In our population 97% of the treated lesions responded
completely after a single application. References: None

OP-131

Rhenium-188 Epidermal treatment for Non-melanoma
Skin Cancers

K. Mokoala, M. Vorster, L. Nonjola, N. P Mokgoro, T. M. G.
Boshomane, I. O. Lawal, M. M. Sathekge;

University of Pretoria & Steve Biko Academic

Hospital, Pretoria, SOUTH AFRICA.

Aim/Introduction: The incidence of non-melanoma skin
cancers (NMSC), namely basal cell carcinoma (BCC) and
squamous cell carcinoma (SCC) has been on the rise over the
last three decades. With the growing demand on non-invasive
treatment of NMSC with Rhenium-188 as an epidermal
application is a growing modality in the management of skin
cancers. We report on the clinical and cosmetic outcomes in
patients treated for NMSC with Rhenium-188. Materials and

Methods: We treated 20 patients (33 lesions) of NMSC who
presented with recurrence following surgery or radiation
therapy, those who were not candidates for surgery or
radiotherapy and those who refused surgery or radiotherapy.
Rheniumn-188 was delivered as a jelly-like matrix applied
superficially on every target lesion. The duration per session
ranged from 30 minutes to 4 hours depending on the
activity administered and size of the lesion with the goal
being to deliver 50Gy to the lesion per session. Participants
were followed-up for 4-26 months to assess the side effects,
cosmetic results, and local failures. Results: Out of the 33
histologically confirmed lesions, 30 were BCC and 3 were SCC
lesions. There were 8 females and 12 males with a mean age
of 70.17 (range: 34 - 84). The vast majority (90%) of the lesions
were located in the head and neck region. The administered
activity ranged from 64.2MBq to 479MBq. With the exception
of one patient who was lost to follow-up, no recurrence or side
effects were observed. The cosmetic results were excellent in
93.8% of treated lesions (n = 30), good in 3.1% (n = 1), fair
in 3.1% (n = 1) after single application, applied in one single
session. The one patient with fair results is scheduled for a
second application because of the thickness of the tumour.
Conclusion: Rhenium-188 as an epidermal application is a
safe modality with excellent clinical and cosmetic results for
the treatment of NMSC. References: None
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18F-FDG PET/CT interpretation Criteria for the Assessment
of Therapeutic Response in Patients with Advanced Stage
of Lung Cancer: inter-reader reliability, accuracy and
survival outcomes

M. Gazzilli', D. Albanc’, E. Cerudelli’, F. DondP?, A. Mazzolett?, P
Bellin?, F. Bertagna?, R. Giubbini?;

'Azienda Socio Sanitaria Territoriale degli Spedali Civili

di Brescia, Brescia, ITALY, ?Universita di Brescia e Azienda

Socio Sanitaria Territoriale degli Spedali Civili di Brescia,

Brescia, ITALY, *Universita di Brescia, Brescia, ITALY.

Aim/Introduction: 18Fluorine-fluorodeoxyglucose positron
emission tomography/computed tomography ("®F-FDG-
PET/CT) is useful in the evaluation of lung cancer (LC), both
for staging and therapy assessment. For the evaluation
of treatment response, shared criteria are not available.
Recently Hopkins criteria, a 5-point score for qualitative
interpretation of PET/CT, was introduced with promising
results. We proposed a 3-point score, similar to Deauville
score and compared its diagnostic accuracy with Hopkins
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criteria for the evaluation of treatment response in LC. Our
aim was to validate our qualitative interpretation system to
assess therapy response and survival outcome in patients
with advanced stage of lung cancer. Materials and Methods:
We retrospectively included 93 patients with advanced
stage (IlI-IV) LC who underwent ®F-FDG-PET/CT assessment
after completion of first-line treatment. PET/CT scans were
interpreted by two nuclear medicine physicians with
experience in this field and were evaluated according to a
3-point scale like Deauville score criteria (score 1=uptake
lower than blood-pool activity; score 2=uptake higher than
blood-pool but lower than liver activity; score 3= uptake
higher than liver). Patients were followed up for a median
of 18.5months (range 2-139months). Inter-reader variability
was assessed using percent agreement and kappa statistics.
Kaplan-Meier plots with a Mantel-Cox log-rank test were
performed, considering death as the endpoint. Results: The
sensitivity, specificity, positive predictive value, negative
predictive value and accuracy of like Deauville score criteria
were 91.9% [95% confidence interval (Cl) 82.1-97.3%), 67.7%
(95% Cl 48.6-83.3%), 85% (95% ClI 77.2-90.5%), 80.7% (95%
Cl 63.6-90.9%) and 83.8% (95% Cl 74.8-90.6%), respectively.
With the Hopkins criteria score we obtained sensitivity,
specificity, positive predictive value, negative predictive
value and accuracy of 85.4% [95% confidence interval (C)
74.2-93.1%), 70.9% (95% Cl 51.9-85.7%), 85.4% (95% Cl| 77-
91.1%), 70.9% (95% Cl 56.2-82.3%) and 80.6% (95% Cl 71.1-
88.1%), respectively. There was a high agreement between
the two readers both using Hopkins criteria (k=0,912) and
like Deauville score criteria (k=0,956).Applying 3-point scale
criteria, patients with positive PET/CT after therapy had
significantly shorter lower survival (p=0,0021). Conclusion:
The use of 3-point scale criteria for post-therapy assessment
in patients with advanced stage of LC represents an easy
and reproducible method with substantial to almost perfect
inter-observer agreement and high positive predictive value
and accuracy; moreover, it is easily understood by referring
physicians. References: None

EPS-019

SUV-derived Parameters Assessed on F-18-FDG PET/CT
Predict EGFR Mutation in Lung Adenocarcinoma Patients:
the Construction of CART Predictive Model

R.Wang'?, X. Liao', S. Chen’, M. Liu', X. Chen’, L. Yin', D. Chen?;
'Peking University First Hospital, Beijing, CHINA,

Peking University International Hospital, Beijing,

CHINA, *Peking University, Beijing, CHINA.

Aim/Introduction: To investigate the potential relationship
between Epidermal growth factor receptor gene (EGFR)
mutation status and standardized uptake value (SUV)-derived
parameters from "®F-fluorodeoxyglucose (F-18-FDG) positron
emission tomography/computed tomography (PET/CT)
examinations combining with other clinical characteristics
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through classification and regression trees (CART) in patients
with lung adenocarcinoma (ADC), in order to obtain the
noninvasive predictive model for EGFR mutation. Materials
and Methods: Data of 192 ADC patients pre-treatment, who
underwent F-18-FDG PET/CT scans, EGFR gene mutations
test for newly diagnosed ADC patients from December 2011
to April 2018, were retrospectively collected. Then a series
of clinical parameters including EGFR mutation status, SUV-
derived features of primary tumor [maximum standardized
uptake value (SUV_ ), average of standardized uptake value
SWv__ ), metabolic tumor volume (MTV), and total lesion
glycolysis (TLG)], serum tumor markers and so on were
gathered, which were analyzed through CART to build the
model for EGFR mutation prediction. Predictive effectiveness
of the model was validated by 1000-time Bootstrap. Results:
Ratios of EGFR mutation were 33.3% (64/192). Age, smoking
status, SUVmean, pMTV(primary MTV), pTLG(primary TLG),
CEA, SCC, NSE, TPA, and proGRP could be independently
and significantly associated with EGFR mutation of ADC
patients. The area under the curve (AUC) which for the
predictive value of these factors were 0.785(95%Cl: 0.743-
0.827); Sensitivity and specificity were 85.5% and 714%
respectively. Conclusion: SUV___ pMTV and pTLG were a set
of independent predictors and could be integrated with
other clinical factors (age, smoking status, CEA, SCC, NSE, TPA
and proGRP) to enhance the discriminability on the EGFR
mutation status in ADC patients. References: None

EPS-020

18F-FDG PET Parameters and Radiomics Features Analysis
in Advanced NSCLC treated with Immunotherapy as
Predictors of Therapy Response and Survival

G. Polverari’, F. Cec?, V. Bertaglia®, M. Reale’, O. Rampado?, E.
Gallio?, R. Passera?, V. Liberini?, P ScapolP’, V. Arena’, M. Racca®, A.
Veltri®, S. Novello®, D. Deandreis?;

'Affidea Irmet PET/CT Center, Turin, ITALY, °Nuclear Medicine

Unit, Department of Medical Sciences, University of Turin, Turin,
ITALY, *Department of Oncology, University of Turin, San Luigi
Gonzaga Hospital, Orbassano, ITALY, “Medical Physics Unit, S.C.
Fisica Sanitaria, A.O.U. Citta della Salute e della Scienza, Turin,
ITALY, *Nuclear Medicine, Istituto per la Ricerca e la Cura del Cancro
(IRCC), Candiolo, ITALY, °Radiology Unit, Department of Oncology,
University of Turin, San Luigi Gonzaga Hospital, Orbassano, ITALY.

Aim/Introduction: Objectives: 1.1) to evaluate the association
between baseline 18F-FDG PET/CT semi-quantitative
parameters with progression free survival (PFS), overall
survival (OS) and response to immunotherapy, in advanced
NSCLC patients eligible for immunotherapy; 1.2) to evaluate
the application of radiomics analysis to identify features
predictive of response to immunotherapy; 1.3) to evaluate
if tumor burden assessed by 18F-FDG PET/CT (N and M
factors) is associated with PFS and OS. Materials and Methods:
We retrospectively analysed clinical records of advanced
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NCSLC patients (stage lllb/c or stage IV) candidate to
immunotherapy who performed 18F-FDG PET/CT before
treatment to stage the disease. 57 patients were included in
the analysis (F:M 17:40; median age=69 yo). 38/57 of patients
had adenocarcinoma (AC), 10/57 squamous cell carcinoma
(SCC) and 9/57 not otherwise specified (NOS). 47.4% patients
were stage VA, 42.1% IVB and 8.8% IlIB. Immunotherapy
was performed as front-line therapy in 42/57 patients and
as second line therapy after chemotherapy platinum-based
in 15/57. Median follow up after starting immunotherapy
was 10 months (range:1.5-68.6). Therapy response was
assessed by RECIST 1.1 criteria (CT evaluation every 4
cycles of therapy) in 48/57 patients or when not feasible by
clinical and laboratory data (fast disease progression in 9
patients). Radiomics analysis was performed applying ROIs
of the primary tumor delineated manually by two operators
and semi-automatically applying a threshold at 40% of
SUVmax. Results: 1.1) MTV (p=0.028) and TLG (p=0.035) were
significantly associated with progressive vs. non-progressive
disease status. Patients with higher values of MTV and TLG
had higher probability of disease progression, compared
to patients presenting with lower values. SUVmax did
not showed correlation with PD status, PFS and OS. MTV
(p=0.027) and TLG (p=0.022) resulted also to be significantly
different among PR, SD and PD groups while SUVmax
confirmed to be not associated with response to therapy
(p=0.427). 1.2) We observed association of several radiomics
features with PD status. Namely, patients with high tumor
volume, TLG and heterogeneity expressed by “skewness”and
"kurtosis” had higher probability to fail immunotherapy. 1.3)
M status at 18F-FDG PET/CT was significantly associated with
PFS (p=0.002) and OS (p=0.049). No significant associations
were observed for N status. Conclusion: 18F-FDG PET/CT
performed before the start of immunotherapy might be
an important prognostic tool able to predict the disease
progression and response to immunotherapy in patients
with advanced NSCLC since MTV, TLG and radiomics features
(volume and heterogeneity) are associated with disease
progression. References: None

EPS-021

Predictive value of '8F-FDG PET/CT based metabolic
parameters in patients with non-small cell lung cancer
treated with stereotactic body radiation therapy

L. Garcia Belatstegui, M. Alcdntara, R. Couto Caro, M. Garcia
Garcia-Esquinas, J. Corona, J. Carreras Delgado;

Clinico San Carlos Hospital, Madrid, SPAIN.

Aim/Introduction: The aim was to determine temporal
evolution and prognostic value of maximum standardized
uptake value (SUVW) and metabolic tumor volume (MTV) on
the serial "®F-FDG PET / CT scans performed on patients with
non-small cell lung cancer (NSCLC) treated with stereotactic
body radiation therapy (SBRT) with curative intention.

Materials and Methods: This retrospective study evaluated
30 patients with T1-T3NOMO NSCLC who had undergone
SBRT between 2015 and 2017. Lesion size, SUV_ . MTV
and MTV, , were measured from a total of 120 "*F-FDG PET
/ CT scans performed at baseline and 24-48 hours, 3 and
6 months after hypofractionated radiation. Variation over
time of these parameters and their correlation with clinical
evolution of the disease (progression vs. stability / remission)
were studied. Results: The mean age was 75 years and 93.5%
of the patients were men. The group of patients with disease
progression presented equal or higher mean values of tumor
parameters (size of 25.6 mm, SUV_ 125, MTV 120 cm?
and MTV, , 5.8cm’) compared to those patients with stable
disease / remission (size of 20.3 mm, SUV__ 12,5, MTV,_6.1
cm?® and VMT, ,, 3.12 cm?). With respect to the baseline scan,
we found a post-treatment mean decrease in tumor size
of 6.5% at 24-48 hours, 28.6% at three months and 44% at
six months; in SUV_ of 37.2%, 73.7% and 78.9%:; in MTV, .
of 10.1%, 84.5% and 88.1% and in MTV,  of 8.7%, 9.6%
and 68.3%, respectively. Conclusion: While pretreatment
SUV__ were similar for both groups, MTV was higher in
those patients with a worse clinical outcome, therefore this
parameter at baseline may provide additional prognostic
information. In addition, after 6 months of treatment, MTV
decreased an average of 88% while tumor size only 40%, for
this post-treatment MTV could also be useful as a predictor
of response. However, randomized studies are needed to

confirm the results. References: None

EPS-022

Sensitivity and characterization of Lung Nodules (LNs) by
using Fast-Recovery Fast Spin-Echo (FRFSE-XL) on PET/MR
hybrid system

G. Salvatierra Apala'*3 E. Marino'*, G. Pena’;

'Fundacion Escuela de Medicina Nuclear (FUESMEN), Mendoza,
ARGENTINA, ?Agencia Boliviana de Energia Nuclear (ABEN),

La Paz, BOLIVIA, PLURINATIONAL STATE OF, *Investigacién
Aplicada (INVAP), Bariloche, ARGENTINA, “Comisién Nacional

de Energia Atdmica (CNEA), Bariloche, ARGENTINA.

Aim/Introduction: To compare sensitivity of detection of
small lung nodules (LN) using STIR and FRFSE-XL magnetic
resonance (MR) sequences and to characterize LN’'s
malignancy by using two-point SUVmax measurement in
a PET/MR hybrid system. Materials and Methods: LNs were
identified by two radiologist-physicians in 16 oncological
patients by using CT and PET/MR images. Intercomparison
of sensitivity of MR-sequences using FRFSE-XL in respiratory
gated (T and breath-hold (CHS—— and STIR
gated Oerpen) Were performed by LN's diameter interval
(d1: d<4mm, d2: 4<=d<8mm, d3: d>=8mm), using CT as
reference (5.,=100%). Image performance was analyzed
using signal-to-noise (SNR) and contrast-to-noise (CNR)
ratios, and evaluating qualitatively noise and artifacts in
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PET/MR images using 5-scored rating. LN's malignancy
were classified by measuring SUVmax in two different times
t1 and t2, at 60 and 105 minutes FDG post-injection. LNs
were considered as: malignant (SUVmax_>=1.3*SUVmax ),
probably malignant (SUVmax_>=SUVmax
and SUVmax,<1.3*SUVmax,,), probably benign
(SUVmax <=SUVmax and SUVmax,>=0.9*SUVmax,), and
benign (SUVmax ,<0.9*SUVmax ). Results: A total of 179
LNs were detected in CT images. At 95% of confidence
level, S, .. .=34% I[confidence interval (Cl): 24-46%],
S =18%(Cl:9-32%) and S, ...=17%(Cl:8-30%) for d1.

68%(Cl:53-80%) and

FRESE-XL-GAT
rsexen—/ 1 0(C100-80%),  Seeie o=

carse g =20%(Cl:67-98%),

=69%(Cl:39-90%) for

=60%(Cl:46-72%) for d2. S
STIR-GAT

Srsextoa=20%(Cl: 66-98%) and S

d3. Qualitative analysis showed higher scores for FRFSE-
XL-BH (4.5/5, p=0.37) followed by FRFSE-XL-GAT (3.6/5,
p=0.18) and STIR (3.2/5, p=0.37). Relative SNR and CNR
was 2.7 and 7 times higher in FRFSE-XL-GAT than in FRFSE-
XL-BH and STIR respectively. Based on SUVmax, 24LNs
were found to be malignant in 7 patients, 39LNs probably
malignant in 13 patients, 6LNs as probably benign and
38LNs as benign in 8 patients. Conclusion: FRFSE-XL (gated
and breath-hold) showed great potential for the detection
of small LNs, with better performance in terms of sensitivity,
qualitative and quantitative analysis as compared to STIR.
SUVmax measurements at two different times suggest clear
differences between malignant and benign LNs. Further
analysis is required to more accurately estimate specificity
and sensitivity. References: None

STIR-GAT

EPS-023

Relationships of semiquantitative parameters assessed on
F-18-FDG PET/CT for predicting EGFR mutation subtypes
in Lung Adenocarcinoma

R.Wang'?, X.Liao', M. Liu’, X. Chen', Y. Cui’, L. Di’, L. Yin', Z. Tong’,
H. Sun', C. Wu';

"Peking University First Hospital, Beijing, CHINA, ?Peking

University International Hospital, Beijing, CHINA.

Aim/Introduction: To explore the relationship of F-18-FDG
standardized uptake value (SUV)-derived parameters and
mutation subtypes (delections in exon 19 and a mutation in
exon 21) in lung adenocarcinomas parameters with mutant
epidermal growth factor receptors (EGFR) gene. Materials
and Methods: Data of 64 lung adenocarcinoma patients who
underwent F-18-FDG PET/CT scans and EGFR gene mutation
test were collected. The relationships of subtype mutation
of EGFR gene with four parameters (maximum standardized
uptake value, SUVmax), average of standardized uptake
value(SUVmean), metabolic tumor volume(MTV) and total
lesion glycolysis(TLG) of primary lesion based on F-18-FDG
PET/CT and clinical characteristics were evaluated with
univariate and multivariate Logistic regression, respectively.
Results: The mutant ratio of exon 19 and exon 21 was 23:41.
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When the parameters were continuous variables, univariate
logistic regression showed exon 21 mutations were
found more frequently in the EGFR positive patients with
shorter maximum diameter of primary lesion (OR=0.942,
95%Cl1[0.890.0998]) and low level of MTV of primary lesion
(PMTV), (OR=0.957,95%Cl [0.923,0.991]). As dichotomous
variables, in univariate regression shorter maximum diameter
of primary lesion (<26.5mm:OR=3.759,95%Cl[1.284,11.005]),
high level SUVmax(=4.35: OR=4.267, 95%CI[1.088,16.726]),
low level pMTV(<11.2cm? OR=7.000, 95%CI[1.798, 27.253])
would be significantly related to mutant exon 21 mutation.
Conclusion: The primary-lesion SUV-derived parameters from
F-18-FDG PET/CT of lung adenocarcinoma patients with
EGFR-gene mutation associate with mutant subtypes (exon
19 and 21 mutation)to some extent, nut this correlation
might be limited. References: None

EPS-024

Soluble PD-L1 in NSCLC Patients Treated with Checkpoint
Inhibitors

A. Castello, S. Rossi, L. Toschi, E. Lopci;

Humanitas Clinical and Research Hospital, Rozzano (M), [TALY.

Aim/Introduction: Soluble PD-L1 (sPD-L1) is a potential
biomarker recently identified into bloodstream. Its predictive
role is still under debate with contrast results, particularly in
the immune checkpoint inhibitors (ICl) context. Therefore, we
investigated the role of sPD-L1 in NSCLC patients treated with
ICl and its association with clinical outcomes and metabolic
parameters by 18F-FDG PET/CT. Materials and Methods:
Between July 2017 and May 2019, we enrolled 20 patients
candidate to ICl therapy who had serum frozen samples
and 18F-FDG PET/CT available, both at baseline and at the
first restaging after approximately 7-8 weeks. This analysis is
embedded into a larger prospective study (NCT03563482).
Results: Nivolumab was administered to 12 out of 20 patients
, whereas the others received pembrolizumab. Median
sPD-L1 level at baseline was 27.22 pg/ml (range 11.23-61.27).
We found a significant association between patients with
elevated sPD-L1, above the median value, and high metabolic
tumor burden, expressed by metabolic tumor volume (MTV,
115.3 vs 35.5, p=0.034) and total lesion glycolysis (TLG, 687
vs 210.1, p=0.049). At the first restaging after 7-8 weeks,
median sPD-L1 levels significantly increased as compared to
baseline median value (43.9pg/ml, p=0.017). No significant
differences in response rates were detected, according
to both morphological and metabolic response criteria.
Likewise, no difference in survival outcomes were observed
between low sPD-L1 and high sPD-L1 patients. Conclusion:
Based on our findings, we speculated that increase of
sPD-L1 concentrations during ICI treatment may reflect the
expansion of tumor volume and the tumor lysis. Moreover, it
is supposed that sPD-L1 has its own biological action, either
by reducing membrane PD-1 sites available for nivolumab
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or by inducing lymphocytes exhaustion after binding their
membrane PD-1. Further larger studies are needed to
confirm our preliminary results on the role of sPD-L1 during
ICl therapy. References: The Italian Association for Research on
Cancer (AIRC - Associazione Italiana per la Ricerca sul Cancro)
is acknowledged for the support on research with the grant
nr. 18923.

EPS-025

Metabolic Characteristics of Non-Small Cell Lung Cancer
Lesions as Potential Predictor of Inmunotherapy Response
A. Tabain, S. A. Rogan, S. Divosevic;

Polyclinic Medikol, Zagreb, CROATIA.

Aim/Introduction: Various innovative therapy options,
including immunotherapy, are available for treatment of
advanced non-small cell lung cancer (NSCLC). The expression
of programmed cell death-ligand 1 (PD-L1) on the surface
of NSCLC cells, considered as predictor of immunotherapy
response, is one of the factors that affect the therapy
approach. Recently, the presence of tumour necrosis was also
recognised as potential inflammation trigger associated with
higher PD-L1 expression. We aimed to evaluate metabolic
characteristics of primary NSCLC lesions, obtained with
18F-FDG PET/CT, according to the PDL-1 positivity. Materials
and Methods: We retrospectively analysed 40 NSCLC pts in
different stages of the disease, confirmed with biopsy or
surgical resection, referred to 18F-FDG PET/CT for detection
of malignancy or staging of already verified disease.
Maximum standardised uptake value (SUV max), diameter
and metabolic pattern of necrosis were evaluated. PDL-1
expression was assessed by immunohistochemistry assay.
Samples were divided in three groups regarding positivity of
tumour cell membrane staining: highly positive with >=50%,
mild positive between 1%-49% and negative <1%. Results:
In total of 40 pts (17 females and 23 males, age range 41-88
years, 28 with smoking history, 25 in advanced stage of the
disease) there were 25 pts with non-squamous and 15 with
squamous NSCLC. Based on PD-L1 positivity: 11/40 (27.5%)
pts were highly positive, with SUVmax values 6.4-35.7, 14.8,
13.9 (range, mean, median); 14/40 (35%) pts were mild
positive, with SUVmax values 2.1-13.8, 7.6, 8.3 (range, mean,
median)and 15/40 (37.5%) were PD-L1 negative with SUVmax
values 1.7-159, 7.7, 69 (range, mean, median). Necrotic
pattern of the lesion was observed in 24 pts, represented
between PD-L1 positive, mild positive and negative pts with
72%, 50% and 60%, respectively. Mean diameter of necrotic
lesions was 55 mm, related to 44 mm in case of lesions
without typical photopenic necrotic sign. Squamous NSCLC
pts dominated in the PD-L1 highly positive group (63.3%
pts). Conclusion: Higher SUV max values observed in group
of PD-L1 high positive samples could preliminarily indicate
pts with favourable respond to immunotherapy. PD-L1
mild positive and PD-L1 negative lesions had overall lower

metabolic activity and we were not able to distinguish