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Dear colleagues,

It is my great honour to invite you to the 36th Annual EANM Congress on behalf of the European Association of Nuclear Medicine. This
year's event will be held in Vienna from September 9-13.

We are able to meet in person again for this edition of the EANM Congress, meaning we will enjoy the fantastic science and face-to-face
interchange the occasion offers while also continuing to bolster our growth as a specialist community.

Our present is bright, and our future is even more promising. Our relevance for diagnostics and therapy continues to increase, new
tools and tracers have been established, and ongoing research and innovation are consistently providing fresh solutions for validation
and testing. The number of joint projects with other disciplines and societies continues to grow, with more and more communities
recognising the important help that nuclear medicine can provide their patients and in answering their questions. This is the main
reason for the unusual date of this year's EANM Congress, as we wanted to avoid clashing with another major event that many of our
participants and industry partners will also want to attend. We plan to return to our usual mid-October dates in 2024.

The number of visitors to the Congress continues to rise year after year, with the 2022 edition of the event welcoming an unprecedented
7000 participants. The many innovative features you discovered and liked in Barcelona last year will be present once more, including
sessions specifically devoted to exchange and discussion. Please prepare your questions across the year and get ready to challenge our
experts during the congress! We want to make sure that you return home with input and suggestions that allow each and every one of
you to contribute to the success of our field in your daily work.

Needless to say, we should not simply sit back and enjoy our success. We must continue to provide convincing evidence of the positive
impact our chosen field has in a complex world of limited resources, meaning we should constantly strive for a more efficient, accessible
and sustainable nuclear medicine. This year's scientific programme will help you deal with such issues thanks to superb material
combined with multidisciplinary sessions. And as we know that fun helps foster collaboration and cooperation, and some will also be
uniquely entertaining. On top of this, we hope you will provide numerous contributions and plenty of input via the abstract submission
portal, which is now open. Share your work with the nuclear medicine community!

We have prepared content that will maximise opportunities for exchange and networking for all those who travel to Vienna for EANM'23.
On the other hand, we still want to reach as large an audience as possible, just as virtual congresses have done, including anyone that
cannot make it to Vienna for this year's congress. For this reason, selected content will also be made available online and will remain
accessible afterwards so that everyone can benefit from it in a way which fits around each individual's schedule.

In summary, we are working to provide you all with a special, first-rate Congress tailored to your needs and wishes.
Join us and savour every moment of it!

Valentina Garibotto
EANM Congress Chair 2023-2025

@ Springer
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Oral Sessions

OC

Saturday, September 9, 2023, 18:00 - 18:35
Hall A

Opening Ceremony including Awards
Ceremony

OP-001

Opening Ceremony including Awards Ceremony
V. Garibotto;

University Hospitals and University of Geneva,

Geneva, SWITZERLAND.

101

Saturday, September 9, 2023, 18:35 - 19:35
Hall A

Plenary 1: Highlights Lecture

OP-002

Highlight Lecture

S. Veldhuijzen van Zanten;

Erasmus Medical Center, Amsterdam, NETHERLANDS.

OP-003

Highlight Lecture

S. Morbelli;

San Martino Hospital, University of Genoa, Genoa, ITALY.

OP-004

Highlight Lecture

D. Kersting;,

University Hospital, Essen, Department of
Nuclear Medicine, Essen, GERMANY.

OP-005

Highlight Lecture

H. Verberne;

University of Amsterdam, NETHERLANDS.

201

Sunday, September 10, 2023, 08:00 - 09:30
Hall A

CME 1 - Inflammation & Infection Committee:
Infection and Inflammation - New Guidelines

OP-006

New Guidelines about Infection

G.Abikhzer;

Nuclear Medicine, Jewish General Hospital, Quebec, CANADA.

OP-007

New Guidelines about Inflammation

O. Gheysens;

Nuclear Medicine Department, Cliniques Universitaires Saint-
Luc, Université Catholique de Louvain, Brussels, BELGIUM.

@ Springer

OP-008

FUO Guidelines

D. Albano;

Nuclear Medicine Department, Universita degli Studi di
Brescia, ASST Spedali Civili of Brescia, Brescia, ITALY .

OP-009

Diabetic Foot Guidelines

R. Chakravartthy;

Nuclear Medicine department, Kings College London
Hospital Trust, Shrewsbury, UNITED KINGDOM .

202

Sunday, September 10, 2023, 08:00 - 09:30
Hall D (Arena)

Debate 1 - Cardiovascular Committee:
Myocardial Perfusion Imaging after ISCHEMIA

OP-010

Anatomical imaging with coronary CTA is all | need!
A. Rossi;

UniversityHospital of Zurich, Zurich, SWITZERLAND.

OP-011

Myocardial perfusion imaging: let’s go with the flow!
M. Mallah;

Houston Methodist Academic Institute,

Houston, UNITED STATES OF AMERICA.

OP-012
Debate

203

Sunday, September 10, 2023, 08:00 - 09:30
Hall E1

LIPS Session 1 - Oncology & Theranostics
Committee: Novelties in Radionuclide Therapy

OP-013

Emerging radiopharmaceuticals in radionuclide therapy
L. Unterrainer;

LMU Munich, Department of Nuclear Medicine,

Munich, GERMANY.

OP-014

Intra-arterial Peptide Receptor Radionuclide Therapy
A. Braat;

UniversityMedical Center Utrecht, Department of

Radiology and Nuclear Medicine, Utrecht, GERMANY.

OP-015

Pancreatic cancer treatment with P-32

Z. Win;

Imperial College Healthcare NHS Trust Hammersmith,
St Mary’s and Charing Cross Hospitals, Department of
Nuclear Medicine, London, UNITED KINGDOM.
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204

Sunday, September 10, 2023, 8:00 AM - 9:30 AM
Hall E2

M2M Track - TROP Session: Translational
Molecular Imaging & Therapy Committee +
Radiopharmaceutical Sciences Committee: At
the Nucleus: Radionuclide Production

OP-016

Terbium-149 production: a pragmatic view of its clinical
potential

N. van der Meulen’, P.V. Grundler', Z. Talip', C. Favaretto’, C.

C. Hillhouse’, U. Koester’, K. Johnston®, R. Schibli’, R. Eichler’, C.
Mueller';

"Paul Scherrer Institut, Villigen, SWITZERLAND,

2ILL, Grenoble, FRANCE, *CERN, Geneva, SWITZERLAND.

Aim/Introduction: Terbium-149 was proposed as an attractive
candidate for Targeted Alpha Therapy (TAT) in the late 1990's [1],
due to its favourable physical decay properties (T, , = 4.1 h, £ =
3.97 MeV, 16.7 %; EB+ e = 720 keV, 7.11%) [2]. While preclinical
studies demonstrated its potential for therapeutic purposes [3-5],
it was also shown that it could be used for positron emission
tomography [4]. Materials and Methods: Terbium-149 was
produced at ISOLDE/CERN via spallation of a tantalum target using
high-energy (1.4 GeV) protons, followed by resonant ionization of
spallation products and online mass separation. The mass 149
isobars were implanted in a zinc-coated gold foil and shipped to
Paul Scherrer Institute for processing. Terbium-149 was separated
from its isobaric impurities, as well as the ion-implantation
matrix, using cation exchange and extraction chromatography,
employing an optimized process to that previously reported [5].
The quality of the radionuclide produced was assessed by means of
radiolabelling and ICP-MS measurements. Results: Up to 450 MBq
terbium-149 was collected daily and transported, with ~200 MBq
activity received at PSI. The four-hour radiochemical separation
process resulted in ~100 MBg obtained as final product. The
radiochemical purity of the final product formulated in 1T mL 0.05
HCl was 99.8%. Quality control was performed using DOTATATE,
which was successfully labelled at molar activities up to 20 MBg/
nmol with >99% radiochemical purity - three times better than
previously achieved [5]. The chemical purity was further proved
by ICP-MS measurements, showing lead, copper, iron and zinc in
ppb levels. Conclusion: Preclinical data using terbium-149 has
indicated great potential towards TAT. The chemical separation
procedure has steadily improved over the years, such that the
quality of product can ensure more efficient labelling of small
molecules. While only CERN/ISOLDE currently produces this
radionuclide (where one has to lobby for beam time for one-to-two
weeks' collection per year), CERN/MEDICIS is currently developing
efficient methods to do so as well. The interest in the radionuclide
remains high, with governments in Switzerland (IMPACT project)
and Belgium (MYRRHA) having approved grants to fund facilities
to upscale and produce large activities of terbium-149, amongst
other interesting radionuclides, towards medical research and
potential clinical application. References: [1] Allen. Australasian
Radiology 1999, 43:480. [2] Singh & Chen. Nuclear Dataa Sheets
2022, 185:2 [3] Beyer et al. Radiochim Acta 2002, 90:247. [4] Mdiller
et al. EJNMMI Radiopharm Chem 2016, 1:5. [5] Umbricht et al. Sci
Rep 2019, 9:17800.
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OP-017

Small-scale production of ''Tb for preclinical studies
M. Skdlovd, J. Kozempel, M. VIk, K. Ondrdk Fialovd, L. Ondrdk;
Department of Nuclear Chemistry, Faculty of Nuclear
Sciences and Physical Engineering, Czech Technical
University in Prague, Prague, CZECH REPUBLIC.

Aim/Introduction: Terbium-161 is promising theranostic
radionuclide thanks to its good decay characteristics, i.e. its half-life
of 6,89 d and emission of soft 3~ particles with S of 593 keV
together with several conversion and Auger-Meitner secondary
low energy electrons that contribute to the enhancement of the
therapeutic effect. It also emits y radiation with energy 74 keV,
suitable for SPECT imaging and therapy follow-up monitoring. The
most convenient method for no-carrier-added '®'Tb production
is the nuclear reactor irradiation of enriched '*°Gd using indirect
route of '°Gd(n,y)'*'Gd — '®'Tb. The most common method used
for separation of the prepared '*'Tb from the bulk irradiated target
is cation exchange chromatography with the 2-hydroxy-butyric
acid. This method was implemented in small-scale production of
this theranostic nuclide. Materials and Methods: The '*'Tb was
produced by the irradiation of highly enriched '®Gd (98,6 %) in
the form of oxide or nitrate in the nuclear reactor LVR-15 (CV Rez,
Czech rep.). The separation was performed using cation exchange
chromatography on Dowex 50Wx8 resin with a-hydroxyisobutyric
acid as co-eluent. Different dimensions of glass chromatography
columns were tested with respect to the target mass. The finally
separated and purified *'Th was formulated to 0.05 M HCl in the
form of terbium chloride. The radionuclidic purity of prepared
161Th was verified by gamma spectrometry on an HPGe detector,
chemical purity was estimated by ICP-MS. Further, the labelling test
with DOTA was performed to assess overall sample purity. Results:
The '*'Tb was successfully prepared with the highest amounts of
up to 13 GBg and the highest activities of purified '*'Tb samples
reached almost 12 GBq (EOB). Dowex 50Wx8 resin with 200-400
mesh size proved to be significantly better for both separation
and purification process compared to higher granulosity sample.
The radionuclidic purity of '®'Tb was higher than 99,999 %,
specific activity typically higher than 15 GBg/ug. Conclusion:
Pure '®'Tb samples for preclinical studies could be prepared
reliably in a small scale by neutron irradiation of highly enriched
190Gd targets with subsequent separation and purification on a
laboratory scale. Further method development and automation
would enable wider availability of ™Tb for our studies.
This work was supported by the project “Efficient Low-Energy
Electron Cancer Therapy with Terbium-161" granted by the
Norway and Technology Agency of the Czech Republic
within the KAPPA Programme (grant No. TO01000074).
References: Gracheva, N, Miller, C, Talip, Z. et al. EJNMMI
radiopharm. chem. 4, 12 (2019).

OP-018

Separation and Purification of 22°Ac for Targeted Alpha
Therapy Radiopharmaceuticals

E. Yalcintas Bethune, J. f. Camacaro, S. Chatterjee, C. P
Dunckley, H. A. Fitzgerald, E. Harman, A. L. Lakes, Z. Liao, L. M.
Lilley, R. C. Ludwig, K. M. McBride, A. Younes;

TerraPower LLC, Bellevue, WA, UNITED STATES OF AMERICA.

Aim/Introduction: In this work, we present the separation and
purification of 2°Ac from its highly radioactive and chemically
variable source. *Acis a unique relatively short-lived (t, , = 9.92
days) actinide that decays via four alpha particles, which makes it
an attractive candidate for development of targeted alpha therapy
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radiopharmaceuticals. Currently the world's supply of ?°Ac cannot
fulfill the needs of large-scale clinical trials or patient treatments.
The most direct and radio-isotopically pure route to obtain 2°Ac is
routinely harvesting from its long-lived (t,,= 7932 y) parent **’Th
after it has naturally decayed to ?*Ac via ?*Ra. We are working
with a U.S. federal contractor to recover ?°Th from **U stockpiles
that would otherwise be irretrievably converted into final disposal
form as a radioactive waste. Materials and Methods: The *°Th
source in our facility contains a certain amount of the highly
radioactive ?%Th, which poses unique radiological challenges
with handling this material. **Ac production from this source
requires development in three areas: i. consistent separation and
purification of 2Th from its stable metal, uranic, and transuranic
impurities; ii. separating 2°Ac from 22°Th and ?*Ra parents while
preserving them for later ?*Ac in-growth; and iii. improving
analytical methods to verify the high-grade ?*Ac product.
Chemical treatment and separation routes for purifying initial 2°Th
material must be tailored to the specific impurities of each batch
received. The current processing scheme for routine isolation of
25Ac is based on an anion exchange separation of 2>Ac/??°Ra from
29Th, where Th is retained on the anion exchange resin as the
[Th(NO,),J* anion. The **Ac/**Ra separation is achieved through
extraction chromatography using a UTEVA resin, followed by DGA
resin and prefilter resins. Aliquots collected after each separation
step and from the final ?*Ac product have been analyzed by
analytical methods, including HPGe, alpha spectroscopy, ICP-MS,
and iTLC, to confirm that the **Ac yield is as expected, there is
no Th and ?*Ra breakthrough, stable impurities are at the limit
of detection, and high radiolabeling yield is achieved. Results:
Our current method shows an excellent process yield of 98% for
recovery of carrier-free *Ac based on theoretical decay of ??Th.
Conclusion: By setting up multiple **°Th generators operated in
parallel, we seek to provide increased, stable supply of clinical
grade ?*Ac and thereby support radiopharmaceutical drug
development to enable widespread treatment of cancer patients
via *Ac based targeted alpha therapy.

OP-019

Cyclotron based production of ¢*Cu/%’Cu diagnostic and
theragnostic pair

J. Lee, J. Park;

Korea Atomic Energy Research Institute, Jeollabuk-

do Jeongeup-si, KOREA, REPUBLIC OF.

Aim/Introduction: Copper-64 (%Cu) and Copper-67 (*Cu) are
two important isotopes of copper with significant importance
in various fields such as nuclear medicine, radiopharmaceuticals
and cancer therapy. The production of ®Cu and %Cu requires
specialized facilities and expertise, as well as careful handling of
radioactive materials. However, despite these challenges, their
potential applications in medical imaging and cancer therapy
make them an important focus of research and development in
the nuclear medicine field. In this study, we aim to discuss the
research results on target preparation, proton beam irradiation,
chemical separation, and quality control for the production
of #Cu and “Cu. Materials and Methods: This study focuses
on the production of radioisotopes, specifically %Cu and ¢Cu,
through the proton beam irradiation process of electrodeposited
targets of “Ni and 7°Zn. To enhance target cooling and increase
production efficiency, a tilted target and a backside water
cooling system were employed. The radioactive copper obtained
from the target materials was purified through a solid-phase
separation method to remove impurities and recover the target
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material. Quality control measures were taken to verify the
radionuclidic purity and impurity metal content of #Cu and ¢’Cu.
Results: We used an electrodeposition method to uniformly
distribute %Ni and °Zn onto a gold-coated copper and silver
backing material, respectively, on a 5-degree tilted target
optimized for proton beam irradiation efficiency. The target was
thenirradiated with proton beams at cumulative currents of 90 and
1200 uAh, and incident energies of 11 and 17.7 MeV, producing
%Cu and ¥Cu at yields of 285 MBg/uAh and 0.58 MBg/uAh,
respectively. We recovered over 98% of the irradiated target using
a self-developed target dissolution device. The *Cu and ’Cu were
then chemically separated using an anion exchange resin and a
copper selective resin, achieving a separation efficiency of >98%.
Finally, quality control was performed through the evaluation
of radionuclidic purity and impurity metal content, confirming
results of >99.9% radionuclidic purity and <1 ppm impurity
metal content. Conclusion: We produced pair-radioisotopes *Cu
and ¢Cu with high yields and radioisotope purity using RFT-30
cyclotron, equipment, and chemicals. The electrodeposited
targets provided advantages for beam irradiation and maximum
irradiation area. We achieved >98% separation efficiency using
ZR cartridges and resins. The final product was prepared under
mild reaction conditions, and quality control ensured >99%
radioisotope purity and <1 ppm metallic impurity content.
Automation for separating apparatus is being studied for mass
production.

OP-020

Production of Lanthanum-133 via the'**Ba(p,2n)'*3La
Nuclear Reaction with High Radionuclide Purity for
Theranostic Purposes

S. Brithmann'?, M. Kreller', H. Pietzsch', K. Kopka'?, C. Mamat'?,
M. Walther', F. Reissig’;

'Helmholtz-Zentrum Dresden-Rossendorf. Dresden, GERMANY,
ZTechnische Universitdt Dresden, Dresden, GERMANY.

Aim/Introduction: Actinium-225 has gained great importance
in Targeted Alpha Therapy (TAT) due to its suitable physical and
chemical properties. In past years, studies using **°Ac-PSMA-617
have shown promising results [1], however, the macropa chelator
has proven more beneficial properties regarding labelling and
stability in vivo as compared with DOTA. While ®Ga has been
used for DOTA-based radioconjugates, the macropa chelator
lacks an imaging radionuclide counterpart. For this purpose,
the 3*-emitter **La is an attractive candidate due to its physical
properties and similar to ?*Ac coordination chemistry. Following
our recent publication [2], further optimization of the production
of ™La with high radionuclidic purity (RNP) for theranostic
purposes is presented. Materials and Methods: Lanthanum-133
was produced via the ™Ba(p,2n)'**La nuclear reaction. Proton
irradiation (19 MeV, 35 pA, 30 min) was performed using the
HZDR TR-FLEX (ACSI) cyclotron on silver discs filled with 25 mg of
[**Ba]BaCO, capped with a 25 pm aluminum foil. The solid target
was opened and the powder dissolved in 2 mL of T M HNO,. A
one-step separation was carried out with a branched DGA resin
cartridge after testing other resins. The **Ba-containing fractions
were collected and recycled through ['**Ba]BaCO, precipitation.
Test radiolabelling of macropa-derived PSMA conjugates
previously published by our group was performed in the MBg/
nmol range [3]. Results: Lanthanum-133 yields of ca. 1.8 GBq
for the described targets were reached at end of bombardment
(EOB), accounting for about 65 % of the theoretical yield. After
radiochemical separation, 1.2 GBq '**La were collected in 1T mL of
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0.05 M HCl ready to label, with a RNP over 99.5 %. Further studies
showed no detriment of the RNP by 21 MeV proton irradiation,
thus being feasible irradiation of larger targets (prior thermal
studies). Furthermore, quantitative radiolabeling was achieved
with ligand concentrations down to 300 MBg/nmol. Conclusion:
Lanthanum-133 of high RNP was produced for the first time.
Considering future medical demands, the scale up to radioactivity
amounts that are needed for clinical application purposes could
be achieved by increasing the irradiation time. Alternatively,
irradiation with higher currents or of thicker targets could also
lead to higher activities. Based on these results, our group will
attempt to establish a diagnostic platform for ?2°Ac-TAT based
on '*#la-macropa radioconjugates instead of the conventional
%Ga-DOTA application. References: [1] Kratochwil et al,, J. Nucl.
Med. 2016, 57, 1941-1944 [2] Brihlmann et al,, Pharmaceuticals
2022, 15,1167. [3] Reissig et al,, Cancers 2021, 13, 1974.

OP-021

Neutron Capture-Based Production via Power Reactor
and Potential Market Penetration

C. Horne', J. Quirt’, M. Flagg?;

"Laurentis Energy Partners (subsidiary of Ontario

Power Generation), Pickering, ON, CANADA,

2BWXT Medical, Kanata, ON, CANADA.

Aim/Introduction: This paper discusses non-proprietary
aspects of neutron capture-based Mo99 production through
a commercial CAndU reactor in Ontario, Canada and potential
future market possibilities. Materials and Methods: Historically,
the production of Molybdenum-99 (Mo99) via neutron capture
has been limited, stemming from lower reaction efficiencies
and extraction capacities based on low specific activity. A
breakthrough in technetium generator technology, developed
by BWX Technologies (BWXT) in the United States, has regained
attention as a viable method for high-volume uranium-based
Mo99 production. Through a partnership with Laurentis Energy
Partners of Canada,acommercial CAndU (Canadian Atomic Natural
Deuterium Uranium) nuclear reactor near Toronto, Canada, will
generate Mo99 via neutron capture with subsequent processing
at a local BWXT facility - both technologies being a first of a kind
in the industry. Given the scale of power reactors, additional
operating and safety considerations beyond those incorporated in
research reactors will be required for the production and handling
of Mo99 Results: The Mo99 Target Delivery System has been
successfully installed and commissioned at low power and 100%
power levels. Conclusion: Initial tests of Mo99 targets analyzed
have been promising and allows for numerous possibilities of new
isotope irradiations, as well as expansion to other CAndU reactors
around the world.

OP-022

Testing new resins for 2°Ac separation

O. Lebeda’, K. Ondrdk Fialovd', L. Ondrdk’, S. HappeF, J. Rdlis’, M.
Kleinovd', I. Dovhyi%;

"Nuclear Physics Institute of the CAS, Husinec-Rez, CZECH
REPUBLIC, “TRISKEM International, Bruz, FRANCE.

Aim/Introduction: All the ways for production of 2*Ac in relevant
amounts require its separation, concentration and conversion
to chloride. Development of a suitable separation tool that may
undertake efficiently these tasks is naturally highly desirable. We
have, therefore, determined mass distribution coefficient DW and
elution profiles for *Ac of recently designed resins TK221 and
TK222 in nitric and hydrochloric acids. Although these resins have
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been characterized with respect to the uptake of many stable
elements, very little is known about actinium behaviour on them.
Materials and Methods: TK221 and TK222 (50-100 um) were
synthesized in TRISKEM. The DW was determined by 1 hour long
shaking of 50 mg of a given resin with 5 ml of ?»°Ac (25 kBq)
solution in HCl or HNO, with molarities ranging between 0.01M
and 10M.The mass distribution coefficient was deduced from the
activity drop in filtered supernatant (1 um glass fiber) compared
to the initial ?°Ac solution measured in an automated gamma
counter equipped with well-type Nal(Tl) detector. Elution profile
of ??Ac was determined on 2 ml columns filled with a given
resin. Loading and rinsing of ?*Ac (1 MBq) in optimal molarity
HNO, was followed by elution of actinium into diluted HCl or
HNO,. Activity of the resulting fractions was measured either on
an automated gamma counter equipped with well-type Nal(Tl)
detector or on gamma-ray spectrometer with HPGe detector.
Results: The DW values show high affinity of 2°Ac to both resins in
wide range of nitricacid concentrations. The affinity in hydrochloric
acid dropped significantly with maximum shifted towards high
acid concentrations. Diluted hydrochloric acid releases rapidly
25Ac from both resins after its loading in diluted or medium
concentrated nitric acid. Elution of >Ac from the resins into diluted
nitric acid is also possible, the process is, however, very slow.
Conclusion: The resins TK221 and TK222 have been characterized
and its suitability for 2°Ac separation/concentration/re-salting was
tested. The obtained data clearly demonstrate that both resins
have very favourable properties regarding efficient concentration
of ?*Ac from large volumes nitric acid solutions and elution
into very small volumes of diluted hydrochloric acid. The TK221
obviously allows for extraction of ?*Ac even from diluted nitric
acid and its rapid conversion to chloride. The TK222 resin seems
to be slightly superior to the TK221 regarding the elution volume.

OP-023

Production of gallium-68 using IBA and GE liquid target
system - comparison and optimization

A. Uhlending, V. Hugenberg;

Institute of Radiology, Nuclear Medicine and

Molecular Imaging, Heart and Diabetes Center

North Rhin, Bad Oeynhausen, GERMANY.

Aim/Introduction: The increasing demand for ®Ga-labelled
radiotracers requires a secure supply of the nuclide gallium-68. A
reliable method represents the cyclotron production of gallium-68
from liquid target. We have set Gallium-68-liquid target systems
for our two cyclotrons (IBA 18/9 and GE PETtrace). The aim is the
comparison and optimization both for a reliable %Ga radiotracer
production. Materials and Methods: For the production both
cyclotrons are equipped with cooled niobium liquid targets
and enriched zinc-68 nitrate solution was irradiate for 60 min.
Differences between IBA and GE system exist in niobium target
design, helium-cooling, degrading foils, target volumes and the
post-processing. The IBA post-processing of the irradiated solution
is accomplished via cation and anion exchange cartridges. The
GE post-processing is performed using a 2-column solid phase
method. Peptide labeling is performed on a cassette-based
automated synthesis module. Quality control of [¥GalGaCl, and
%Ga-labelled peptides were carried out according to Ph. Eur.
Results: Post-processing of the irradiated gallium-68 solution vary
in the choice of cartridges and the used solutions. While the IBA
method is based on cation and anion exchange cartridges using a
combination of concentrated acid and organic solvent solutions,
the GE process is based on a two-column approach using a ZR
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resin and a TK200 resin, diluted acids and saline solutions. We
optimized both systems by using larger capacity cartridges and
additional rinsing steps. Quality control of the obtained [%Ga]
GaCl, solution revealed reproducible low zinc concentrations
>0.2 mg/mL for both processes. In comparison to the volume the
target yields are the same. Due to the larger volume of the IBA
target produced more activity. Peptide labeling was successfully
accomplished and improved by additional rinsing steps and the
addition of sodium ascorbate to the reaction mixture. Conclusion:
The routine production of gallium-68 via cyclotron using liquid
targets from IBA and GE has been successfully implemented into
the routine production of %Ga-labelled radiotracers. Both systems
reveal their advantages, while the IBA system due to the larger
volume gives higher vyields. In comparison to the volume the
target yields are the same. The advantages of the GE system are
no helium-cooling and less aggressive chemicals. References:
Alves et al,, (2018), Instruments, 2, 17.[2] Alves et al., (2017), J Label
Compd Rad, 60, SI611., Rodnick et al. EJNMMI Radiopharmacy and
Chemistry (2020)

OP-024

Radium targets for cyclotron production of Ac-225 in
view of targeted alpha therapy

A. Kellerbauer', R. Malmbeck’, C. De Almeida Carrapico’, E.
Jajcisinova'*Rachel Eloirdi’, Ondrej Lebeda?, Alfred Morgenstern',
"European Commission, Joint Research Centre, Karlsruhe,
GERMANY, °KU Leuven, Leuven, BELGIUM, *Nuclear

Physics Institute of the CAS, Rez, CZECH REPUBLIC.

Aim/Introduction: Targeted alpha therapy using the radionuclide
Ac-225 has shown remarkable benefit in clinical trials to patients
suffering from various cancer types. Currently most Ac-225 is
produced from a few sources of Th-229 existing worldwide.
However, the total amount available is only sufficient for a few
thousand patient doses. Given a projected demand that is several
orders of magnitude higher, alternative paths for the production of
Ac-225 must be developed. We have been investigating the route
using the Ra-226(p,2n)Ac-225 reaction. It is particularly attractive
due to its large cross-section near 17 MeV proton energy and
because it can be readily employed at a large number of cyclotron
facilities. The excitation function of this reaction has been
previously measured by us for a few energies [1], but discrepancies
with calculations remain. Hence, new irradiation experiments are
required to improve the knowledge of the excitation function
to support the industrial production of Ac-225 via this route.
Materials and Methods: \We have built a new electrodeposition
setup to deposit homogeneous layers of Ra-226 on various
substrates. The process is based on a mixed organic/aqueous
solution and a custom-built electroplating cell using a platinum
electrode and a high-voltage power supply. Results: A number
of radium targets have been produced and examined to
quantitatively determine the deposition efficiency as well as the
homogeneity of deposition, which is crucial for highly precise
cross-section measurements. Conclusion: In this talk, we will
describe our electrodeposition setup and process, and report on
the properties of the prepared Ra-226 targets. References: [1] C.
Apostolidis et al., Appl. Rad. Isot. 62 (2005) 383
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OP-025

An academic/industrial PET raw data standardisation
initiative

K. Thielemans’, A. L. Kesner’, E. Asma’, J. Cabello*, M. J. Cook®, M.
Hansens, J. Jones*, N. A. Karakatsanis’, E. K. Leung®, P MarkiewicZ’,
S. Prevrhal'®, A. Rahmim™, B. Saboury™, J. Stairss, S. Stute’, H.
Tashima'®, G. Wells';

'Institute of Nuclear Medicine, London, UNITED KINGDOM,
’Memorial Sloan Kettering Cancer Center, New York, NY,

UNITED STATES OF AMERICA, *Canon Medical Research

UNITED STATES OF AMERICA, Vernon Hills, IL, UNITED STATES

OF AMERICA, “Siemens Medical Solutions UNITED STATES OF
AMERICA, Inc, Knoxville, TN, UNITED STATES OF AMERICA,

SGE HealthCare, Waukesha, IL, UNITED STATES OF AMERICA,
*Microsoft Research, Redmond, WA, UNITED STATES OF AMERICA,
"Weill Cornell Medical College, Cornell University, New York,

NY, UNITED STATES OF AMERICA, 8UIH America, Inc., Houston,

TX, UNITED STATES OF AMERICA, °University College London,
London, UNITED KINGDOM, "°Philips Research, Hamburg,
GERMANY, "'University of British Columbia, Vancouver, BC,
CANADA, “National Institutes of Health (NIH) - Clinical

Center, Bethesda, MD, UNITED STATES OF AMERICA, *Nantes
University Hospital, CRCIZNA, Nantes, FRANCE, “National
Institutes for Quantum Science and Technology, Chiba, JAPAN,
SUniversity of Ottawa Heart Institute, Ottawa, ON, CANADA.

Aim/Introduction: As the capabilities of computer hardware
and software progresses, the importance of standardised data is
becoming more relevant. In current PET practice, raw acquisition
data are recorded in an intermediate listmode format before
vendors apply the necessary processing to deliver standard,
sharable, PET DICOM images. However, all current vendor formats
differ, to accommodate different architectures and processing
strategies. Our goals are to define an open, extendable,
standardised and vendor-agnostic description of PET listmode and
associated data; define a standard for storage and transmission of
that data; and develop a standardised description of software to
access and manipulate the standardised data, as well as prototype
software. Such a standard will facilitate a new paradigm for PET
innovation, including new opportunities for inter-scanner and
inter-vendor harmonization and Al applications, and aide in
development of advances in novel PET applications and analysis
tools. Materials and Methods: An international working group
comprised of PET imaging experts from academia and industry
was formed in 2022 to establish a pathway for building the new
standard format. This includes establishing the key informational
elements to include in the standard, data container formats,
and integration initiatives. All portions of the format, tools for
accessing the data in the standardised format, and example
data will be made open source and publicly available. Results:
The initiative’s “Data Elements” subgroup has defined a content
description that is compatible with most major PET vendors. The
content includes coincidence recording, scanner geometry, data
corrections, normalisation, and concurrent physiologic signals.
The “Container” subgroup has developed a meta-language called
Yardl for defining data structure and protocols for accessing,
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transferring, and storing data. The meta-language approach and
associated tooling are also applicable to other modalities and
are, for example, under consideration for a revision of the ISMRM
Raw Data standard. A prototype of the meta-language standard
definition and software for processing it into C++ subroutines
are available in open source on GitHub. Conclusion: The PET
standardisation initiative is being pursued as an opportunity for
academia and industry to cooperatively expand the capacity of
the future PET field, ensuring that we are able to build modern
applications that make the most of PET clinical and preclinical
data. The effort is ongoing, and we welcome interest, feedback,
and support from the greater community.

OP-026

A reference-free PET quality metric using multi-scale
sharpness index

F. Moradi’, P Gurunath Bharathi', M. Khalighi’, K. Su?, M.
Spangler-Bickell’;

'Stanford University, Stanford, CA, UNITED STATES OF AMERICA,
°GE Healthcare, Waukesha, Wi, UNITED STATES OF AMERICA.

Aim/Introduction: Spatial resolution is critical in medical imaging.
Detectability and accurate characterization of small lesions on
PET are affected by actual (as opposed to nominal) resolution,
which depend on positron range, instrumentation, reconstruction
algorithm, post-reconstruction filtering/noise-reduction, and
patient factors such as motion blur. Here we a propose a
framework for assessing and quantifying image resolution and
sharpness directly from actual patient FDG PET images, for which
spatial features are not a priori known and images are subject to
inherent complex non-uniform noise different from phantom
studies. Materials and Methods: Fifty-two patients underwent
standard of care oncologic FDG PET using a GE Discovery MI PET/
CT scanner. Images (70 cm FOV, 256x256) were reconstructed
reconstructed using Time-Of-Flight Block-Sequential Regularized
Expectation Maximization (BSREM) using a range of 3 (400-1200)
and time per bed (60s - 360s). We measured perceived sharpness
of each scan using a 5-point Likert scale, blinded to reconstruction
method/(. Images were cropped to 128x128 (to reduce empty
area) and sharpness index (based on phase-coherence)' was
calculated on each image and its scaled down versions (1/2,
1/4,1/8, and 1/16th for size, 1/2, 1/3, and 1/4 SUV gamma scale).
Together, these values provide a multiscale representation of
sharpness for each image. We used logistic regression with 13-fold
cross validation to explore the relationship between this multiscale
representation and reconstruction parameter (3. Results: For axial
PET images, sharpness indices inversely correlated with 3 with
some dependence on image noise (a function of acquisition time
per bed) and values were not directly comparable across axial
slices and different patients. Highest values were observed in
areas of very high contrast (e.g, slices containing urinary activity
in kidneys or bladder). However, a logistic regression model
based on multiscale sharpness index for each image correlated
strongly with (3 (cross-validated R*=0.82) and was robust to noise
and consistent across body position and patients (cross-validated
R’=0.91). Conclusion: Multiscale sharpness index provides a useful
representation and can be used to derive a spatial resolution/
sharpness image quality metric for PET without the need for a
reference image or explicit assumptions about spatial features.
References: G. Blanchet and L. Moisan, "An explicit sharpness
index related to global phase coherence,’ 2012 IEEE International
Conference on Acoustics, Speech and Signal Processing (ICASSP),
Kyoto, Japan, 2012, pp. 1065-1068.
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OP-027

Mitigating SUV Uncertainties Using Total Body PET
Imaging

C. L. C.Smith'? G. J. C. Zwezeriinen'?, M. den Hollander', J.
Weijland', M. Yaqub'?, R. Boellaard'?;

"Amsterdam UMC location Vrije Universiteit Amsterdam,
Department of Radiology and Nuclear Medicine, Boelelaan
1117, Amsterdam, NETHERLANDS, *Cancer Center Amsterdam,
Imaging and Biomarkers, Amsterdam, NETHERLANDS.

Aim/Introduction: Standardized uptake values (SUV) are
commonly used as a quantitative assessment of lesion uptake in
8F-FDG PET/CT studies. However, SUVs may suffer from several
uncertainties and errors. Long-axial field-of-view PET/CT systems
enable image-based quality control (QC) by deriving "®F-FDG
activity and patient weight from a total body (TB) '®F-FDG PET
image. In this study, we aimed to develop image-based QC to
reduce errors and mitigate SUV uncertainties. Materials and
Methods: First, three phantoms were scanned to verify scanner
calibration accuracy. Thereafter, 25 out of 81 patients were used as
training dataset. Patients were accurately weighed on the day of
the PET/CT study to determine if patient weight could be obtained
from a TB and half-body (HB) "®F-FDG PET image. In addition, we
developed an algorithm to derive the injected "F-FDG activity
from these scans. Finally, the other 56 patients were used as test
dataset to study the agreement of image-derived activity and
weight with reported "8F-FDG activity and weight. Moreover, we
studied the impact of image-based values on the precision of
liver SUVmean and lesion SUVpeak. Results: Reported activity and
image-derived activity from the phantoms agreed within 5.8%.
The training data showed that "®F-FDG activity and patient weight
significantly predicted reported injected activity (r = 0.999) and
weight (r = 0.999). The test dataset showed that "®F-FDG activity
and patient weight can be accurately derived within 4.8% and
3.2% from TB '8F-FDG PET images and within 4.9% and 3.1% from
HB '8F-FDG PET images, respectively. In addition, liver and lesion
SUV variability decreased when image-derived values were used
instead of reported values. Conclusion: Both HB and TB '8F-FDG
PET images can be used to derive '8F-FDG activity and patient
weight accurately. Furthermore, image-derived values increased
liver SUV precision and corrected lesion SUV errors. Therefore,
calculating SUVs based on image-derived information may be a
good approach to correct for data entry or measurement errors.
Image-derived values should be included as QC to generate a
more reliable and reproducible quantitative uptake measurement.

OP-028

Calibration Procedures for Radionuclide Calibrators to
Achieve Traceable Activity Measurements for Lu-177
V. Reijonen’, P. Toroi’, M. Tenhunen’;

'Comprehensive Cancer Center, Helsinki University

Hospital, Helsinki, FINLAND, °STUK - Radiation and

Nuclear Safety Authority, Helsinki, FINLAND.

Aim/Introduction: The number of lutetium-177-based
radiopharmaceutical treatments is increasing. The activity of
the radiopharmaceutical (treatment dose) is measured with
a radionuclide calibrator (RC). This measurement result needs
to be traceable and accurate. The aim is to establish calibration
procedures for Lu-177 settings of RCs in Finland. Materials and
Methods: Two no-carrier-added Lu-177-chloride samples from
an isotope technology provider were used: 1. Lu-177 standard
sample (1.00 ml liquid, 10 ml Pé-~vial, ~1 GBq), and 2. Lu-177
technical sample (0.38 ml liquid, 3 ml V-vial, ~15 GBq). The sample
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1 was used for calibration and the sample 2 to perform linearity
check covering the scale of activity used in patient treatments. The
sample T was provided with a calibration certificate stating activity,
with relative uncertainty of 3% and traceability to an accredited
laboratory using liquid scintillation counting. The reference
activity of the sample 2 was defined by the provider with their RC.
Repeated measurements were performed over a period of month
with a secondary standard radionuclide calibrator (SSRNC) as
well as six RCs from four manufacturers A-D: A1-A3 and B1 (new,
with factory dial settings), C1 (five years old), and D1 (12 years
old). Additional measurements were performed to determine
the impact of the container type. Results: The activity measured
with the SSRNC and given in the sample 1 certificate agreed
within 0.2%. However, the activity of the sample 2 differed by
-9.0% from the provider's reference data. For the RCs A1-A3, the
activity reading of the sample 1 differed initially by +5.4%, +5.0%,
and +5.8%. For the RCs B1, C1 and D1, the differences were -1.1%,
+0.4%, and -3.1%, respectively. The Lu-177 dial setting of each
calibrator was then tuned to match the calibration certificate
reference value. During the following weeks, the linearity of all the
RCs was excellent, and for the sample 1 differences in measured
activity were on average 03% for all calibrators. However,
measuring the sample 2 indicated an average difference of
-7.2% compared to the provider's reference information, which is
consistent with the results received with the SSRNC. According
to our additional measurements, the difference in measuring
geometry does not explain this discrepancy. Conclusion: Based
on the SSRNC results it could be used as a reference standard for
Lu-177 calibrations of RCs. Significant differences between RC
models with factory dial settings were found, and thus calibration
is strongly recommended. Regular verification is also needed.

OP-029

Accuracy of absolute quantification for high count rate
holmium-166 SPECT/CT

L. E. L. Westlund Gotby', D. Lobeek’, J. Roosen’, M. de Bakker', M.
W. Konijnenberg'?, J. F. W. Nijsen';

'Department of Medical Imaging, Radboud University

Medical Center, Nijmegen, NETHERLANDS, “Department

of Radiology and Nuclear Medicine, Erasmus

Medical Center, Rotterdam, NETHERLANDS.

Aim/Introduction: Personalization of transarterial
radioembolization with holmium-166 ("®Ho) microspheres
could benefit from dosimetric information during or shortly
after the therapy has been administered, and quantitative
SPECT/CT imaging at high count rates is therefore desired. We
aim to characterize the performance of a proprietary absolute
quantification method and compare it with conventional relative
quantification. Materials and Methods: A Jaszczak phantom with
six fillable, spherical inserts (0.5, 2.0, 4.0, 8.0, 16.0, and 113mL) was
filled with "®Ho-chloride. A 10:1 sphere-to-background activity
concentration ratio was used (3.94:0.39MBg/ml at first scan).
The phantom was imaged using a Symbia Intevo Bold (Siemens
Healthineers) at 14 timepoints (activity range 3260-64MBq). Data
were acquired with a photon peak window at 81keV (15% width),
two adjacent scatter windows (8% width), 20s per projection, 2x60
projections, and medium energy low penetration collimators.
Additionally the scanner was equipped with proprietary absolute
quantification software (Broad Quantification) including an
algorithm meant to improve the detector response at high
count rates (TrueCalc). The data were reconstructed using both
an ordered subset conjugate gradient method (OSCG; xSPECT
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reconstruction, 24 iterations 1 subset, 15mm post-reconstruction
filtering) as well as an 3D ordered subset expectation maximization
method (OSEM3D; Flash3D reconstruction, 10 iterations 8 subsets,
no post-reconstruction filtering), both methods applying triple
energy window scatter correction. Calibration of the OSCG
method had been carried out prior to the experiment, enabling
absolute quantification of the reconstructed images. The images
derived from the OSEM3D method were quantified by applying
a conversion factor based on the mean of the measured count
rate density, and the known mean activity concentration in
the phantom (relative quantification). The performance of the
quantification was evaluated based on percentage recovered
activity in the whole phantom (OSCG only) and the activity
concentration recovery coefficient (ACRC). Results: The whole
phantom percentage recovered activity ranged from 56% (highest
activity) to 97% (lowest activity). The ACRC for the four largest
spheres were consistently higher for OSEM3D than for OSCG. For
the largest sphere, the ACRC range was 0.77-0.86 for OSEM3D and
0.36-0.74 for OSCG. The two smallest spheres were not detectable
with either of the reconstruction methods. The range of ACRC
in a volume-of-interest in the homogeneous background was
1.08-1.26 for OSEM3D and 0.73-1.11 for OSCG. Conclusion: The
relatively quantified images had a higher ACRC for the detectable
spheres than the images utilizing absolute quantification. The
absolute quantification method underestimated the activity
concentration at high count rates.

OP-030

Design and Development of a Phantom for
Commissioning and Quality Assurance of Intraoperative
Gamma Probes

A. Stapleton, O. Berry, J. Grey, R. Harding, L. McKinley, E. Norman;
Royal Surrey County Hospital, Guildford, UNITED KINGDOM.

Aim/Introduction: Intraoperative gamma probes are used for
the localisation of areas of radiopharmaceutical uptake in vivo to
support effective surgical procedures such as sentinel lymph node
removal. As for all Nuclear Medicine equipment, these systems
should undergo commissioning for performance characterisation
and assessment against the manufacturer’s specification. Similarly,
continuing quality assurance ensures their fitness for purpose
whenin clinical use and following repair. NEMA NU-3 2004 provides
guidance for appropriate testing on such equipment, however no
commercial solutions exist to enable reproducible measurements
to be made for the recommended tests on these probes. This
work describes the design and development of a phantom able
to support these commissioning and quality assurance tests.
Materials and Methods: The test phantom comprises of: a tank to
enable tests to be performed both in a scatter medium and in air;
two radioactive source holders which allow the straightforward
completion of angular and spatial resolution measurements; and a
gamma probe holder with inserts allowing for different probe end
dimensions including with and without collimators. The source
holders have adapters to hold either sealed or unsealed radioactive
sources. The unsealed radioactive source option comprises a small
fillable sphere, typically to be used with Tc-99m or other clinically
appropriate isotopes. Optionally, the sealed source holder can be
deployed which securely holds radioactive pen sources including
Co-57 pens. Results: The phantom has been used in the testing of
multiple intraoperative gamma probes following the NEMA NU-3
guidance. The phantom enables straightforward performance of
the following tests using sealed and unsealed sources: sensitivity
in air; sensitivity in scatter; spatial resolution in a scatter medium;
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volume sensitivity to distributed activity in a scatter; short-term
sensitivity stability; count rate capability in a scatter medium; and
angular resolution in a scatter medium. Conclusion: The phantom
developed allows for simple and reproducible measurements for
commissioning, post repair testing,and ongoing quality assurance.
References: NEMA NU 3-2004 Performance Measurements and
Quality Control Guidelines for Non-Imaging Intraoperative Gamma
Probes Radioactive Sample Counting Principles and Practice
(Institute of Physics Publishing, 2022) by Sofia Michopoulou
(Editor) et al.

OP-031

Design and manufacture of a 3D printed phantom for
PET quality control

J. Robinson'?, D. Rushforth?, |. Murray'?, G. Flux'?, J. Gear';
"The Royal Marsden NHS Foundation Trust,

Sutton, UNITED KINGDOM, “The Institute of Cancer

Research, London, UNITED KINGDOM.

Aim/Introduction: Complex analysis of PET scanner performance
typically requires time-consuming phantom preparation, with
the filling of multiple compartments with different activity
concentrations. Mistakes made during this stage can necessitate
repeat scans, potentially increasing system downtime. Long-lived,
sealed phantoms can also be used, but are only available with
uniform activity distributions, limiting evaluation to measurement
of SUV or uniformity. It has been proposed to incorporate
radioisotopes into the resin material of 3D printers, facilitating the
production of complex designs for more sophisticated analysis.
This project aimed to demonstrate this possibility by producing
a lesion detection phantom with associated software for PET QC
and system benchmarking. Materials and Methods: Phantom
design was developed based on analysis of existing phantoms,
alongside clinical PET data, such that it would test PET scanners
in a clinically relevant manner, using a design which introduces
performance tests not currently possible using commercially
available phantoms.Simulated PET data was created, by applying
Gaussian blur, pixel resampling and adding noise to the digital
data. Iterations of the simulated images were used to optimise
the ideal range of insert sizes and contrast ratios. After finalising
the design, 80MBq 89Zr was added to the support resin of an
Objet30-Pro 3D-printer and printed alongside the build resin
to create the desired activity geometry. The phantom (110mm
length, 140mm diameter) contained 40 radioactive cylinders
ranging from 1.3 to 13.9mm in diameter. The background to
insert activity concentration varied down the phantom at ratios
of 3:2, 2.1, 4.1, 8:1 and 1:0.Imaging was performed using a list
mode acquisition on a 128-slice PET/CT scanner. Reconstructions
were performed for acquisition durations from 3s to 1h, with
and without partial-volume correction. Dedicated software
was developed to conduct ROC analysis and calculate AUCs to
quantify image quality. Results: The phantom took 94 hours to
print with suitable print quality and matching the original design
specification. 89Zr remained uniformly distributed within the
resin. Visual inspection of the images highlighted significant
differences between the images reconstructed with different
parameters. Quantitative analysis showed AUC to increase with
acquisition duration, ranging from 0.60 to 0.92. Reconstructions
with partial-volume corrections produced higher AUC than
those without for acquisitions up to 2 minutes, with a maximum
improvement in AUC of 85%. Beyond 2 minutes, images
without partial-volume correction had consistently higher AUCs.
Conclusion: Radioactive 3D printing is a promising tool and could
be utilised for the manufacture of PET QC phantoms.
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OP-032

Automatic trending and analysis of SPECT daily quality
control data with optical character recognition Al

T. Pan, S. Ding, O. Mawlawi;

The University of Texas, M.D. Anderson Cancer Center,

Houston, TX, UNITED STATES OF AMERICA.

Aim/Introduction: We have developed a QC server with an optical
character recognition (OCR) Al system to store and trend the
intrinsic/extrinsic uniformities and center of rotation (COR) metrics
reported daily and weekly on the 13 SPECT/CT scanners. The aims
are to improve the efficiency of daily/weekly QC review, and to
provide trending, storage and auditing of the SPECT QC data on a
large hospital network. Materials and Methods: A SPECT QC server
has been designed and implemented to automatically query QC
data of 13 SPECT/CT scanners of various models across multiple
campuses on our hospital network. The data are sorted according
to extrinsic uniformity (daily), intrinsic uniformity (weekly), COR
(weekly) and bar pattern (weekly). All the reported QC values of
integral/differential uniformities of central FOV (CFOV) and useful
FOV (UFQV), COR, axial shiftand back projection angle are extracted
from the screen captured QC images by an OCR Al system and
compared with the manufacturer specifications automatically.
Our Al system utilizes deep learning models, including residual
network, visual geometry group 16, connectionist temporal
classification, which are designed for efficiency and accuracy
while minimizing computational requirement. The QC results are
viewable on the server webpage by a computer or mobile device
such as iPad or iPhone. The QC server is built on a computer with
the open-source software Ubuntu, Python, and Dicom toolkit.
Results: QC review is more efficient on the new server with an
OCR Al than our previous manual QC review on the hospital
PACS. The major improvements are (1) automatic query of the
QC data from the scanners (2) automatic extraction of the QC
results by the OCR Al compared with the vendor’s specification,
and (3) trending and documentation of scanner and service issues
including artifact floods can also be captured on the server for
follow-up. Conclusion: We have developed a SPECT QC server
with an OCR Al system to increase efficiency of QC review of
13 SPECT/CT scanners on a large hospital network. References:
Shi B, Bai X and Yao C. “An End-to-End Trainable Neural Network
for Image-Based Sequence Recognition and Its Application to
Scene Text Recognition! IEEE Transactions on Pattern Analysis and
Machine Intelligence 39 (2015): 2298-2304.

OP-033

Al-Based Automatic Positioning in a Digital-BGO PET/CT
Scanner: Efficacy and Impact

J. Kennedy'”, T. Palchan-Hazan', Z. Keidar'*

'Rambam - Health Care Campus, Haifa, ISRAEL, *Ruth

and Bruce Rappaport Faculty of Medicine, Technion—

Israel Institute of Technology, Haifa, ISRAEL.

Aim/Introduction: A recently released digital solid-state positron
emission tomography/x-ray CT (PET/CT) scanner with bismuth
germanate (BGO) scintillators coupled to silicon photomultipliers
provides an artificial intelligence (Al) based system for automatic
patient positioning. The efficacy of this digital-BGO system in
patient placement at the isocenter and its impact on image
quality and radiation exposure was evaluated. Materials and
Methods: A new digital-BGO PET/CT with a 32 cm axial field of
view (FOV) and Al-based auto-positioning was compared (x?,
t-tests) to a solid-state lutetium oxyorthosilicate (digital-LSO)
PET/CT with manual positioning (n=432 and 343 studies each,
respectively). The digital-BGO system results were split into two
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groups: before (n=292) and after (n=140) a recalibration of the
auto-positioning camera. To measure the transverse displacement
of the patient center from the scannerisocenter, CT slices covering
30 cm axially below the diaphragm were retrospectively selected
and automatically analyzed using in-house software. Noise was
measured as the coefficient of variance of absolute HU (Hounsfield
units) above HU_ within a 25 mm circular region-of-interest in a
homogenous region of the liver. Radiation exposure was recorded
as dose-length product (DLP). The isocenter displacement
measurement was validated by the precise placement of a
cylindrical phantom at 13 positions throughout the transverse
FOV. Results: The phantom validation study gave <1mm error
in isocenter displacement measurements. Patient isocenter
displacementwasbiased 1.83+1.86 cm (mean+standard deviation)
in the posterior direction for the digital-BGO and 2.02+1.81 cm
for the digital-LSO (p=0.007). Left lateral displacements were
—0.26+£1.06 cm and 0.80+1.43 cm respectively (p<0.001). The
average total isocenter displacement was 2.68+1.47 cm for the
digital-BGO before recalibration, compared to 2.77+£1.31 cm (no
significant difference) for the digital-LSO. After recalibration, the
digital-BGO isocenter displacement improved to 1.93+1.63 cm
(p<0.001) and was superior to the digital-LSO (p<0.001). Also,
after recalibration, 26% (36/140) of the studies had isocenter
displacements >2.5cm for the digital-BGO, which was significantly
better than the 49% (142/292, p<0.001) before recalibration
or the 56% (191/343, p<0.001) for the digital-LSO. On average,
image quality was superior for non-obese patients (BMI<30
kg/m?) with arms up who were most closely aligned with the
isocenter: noise increased by 3.3+£0.1% for every 1 cm increase
in isocenter displacement. DLP increased by 177410 Gy-cm
for every 1 cm increase in anterior isocenter displacement.
Conclusion: Al-based automatic positioning in a digital-BGO PET/
CT scanner significantly improves patient placement with respect
to the isocenter, thereby improving image quality and ensuring
proper radiation exposure.
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OP-034

Association of aggressive prostate cancer features on
whole-mount pathology with quantitative measures on
PSMA PET

1. Sonni’?, D. H. Kim', A. Ter-Pogosyan’, T. Grogan’, N. Barroso', P
Ahuja’, J. Calais', A. Sisk’, S. Raman';

"University of California, Los Angeles, Los Angeles,

CA, UNITED STATES OF AMERICA, 2Universita

Magna Graecia, Catanzaro, ITALY.

Aim/Introduction: Two distinct morphologic entities of prostate
cancer (PC), the intraductal carcinoma (IDC) and the large
cribriform growth pattern, are associated to more aggressive
disease, high Gleason scores, advanced tumor stage, biochemical
relapse, and distant metastasis. Predicting the presence of
these pathology features could be of significant help in case
whole-mount pathology (WMHP) is unavailable. The goal of this
analysis was to assess the distribution of quantitative PSMA-PET
parameters in lesions with and without cribriform/IDC patterns
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on pathology. We assessed the ability of pre-surgical PSMA-PET
metrics to predict the presence of aggressive pathology features.
Materials and Methods: \With IRB approval and HIPAA compliance,
we derived a study cohort of all PC patients who underwent
68Ga-PSMA-11 PET/CT (PSMA-PET) within 3 months of robotic
radical prostatectomy (RALP) and WMHP and description of
presence/absence of cribriform/IDC pattern between 05/2019
and 08/2022.A board-certified nuclear medicine physician
contoured all PC lesions on PSMA-PET, matching each lesion
with WMHP. PSMA-PET metrics (SUVmax, SUVmean, total lesion
activity - TLA) were extracted for the image analysis.The analysis
only included true positive lesions that were categorized as: (a)
cribriform+/IDC- (b) cribriform+/IDC+, (c) cribriform-/IDC-. One
way-ANOVA Welch test was used to identify differences among
the imaging parameters in the three groups. The area under the
curve (AUC) from ROC analysis was used to assess the ability to
predict presence of cribriform and/or IDC pattern on pathology
based on imaging parameters on PSMA-PET. Results: The study
cohort comprised 77 patients (median age at time of RALP:
64+6.95 years), and 82 lesions on WMHP. The serum PSA levels
at time of RALP was 9.07 ng/ml + 5.8. On WMHP, cribriform+/
IDC- was described in 21/83 lesions, cribriform+/IDC+ in 41/83
lesions, cribriform-/IDC- in 20/83 lesions. The SUVmean and TLA
were statistically different among the three groups (p=0.003 and
0.039), whereas SUVmax was not (p=0.062). In the cribriform+/
IDC-, cribriform-+/IDC+, and cribriform-/IDC- group, average (SD)
SUVmean was 6.7 (4.1),5.9(2.7),4.5 (1), SUVmax was 13.7 (84), 11.7
(6.9), and 9.3 (4.1), and TLA was 27.1 (26), 53.8 (68.5), and 21.7 (26),
respectively. AUC showed that SUVmean predicts the presence of
features of aggressive PC on WMHP with 67% accuracy (p=0.03).
Conclusion: SUVmean was significantly lower in cribriform-/IDC-
lesions, TLA was significantly higher in cribriform+/IDC+ lesions.
SUVmean on PSMA PET predicted aggressive pathology with
moderate AUC on ROC analysis.

OP-035

The role of PSMA PET/CT in the diagnosis of clinically
significant prostate cancer

A.Kibar', O.E. Sahin', S. Asa', M. Demirbilek?, S. Bilgic®, B. Onal’, L.
Kabasakal';

"Istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine,
Department of Nuclear Medicine, Istanbul, TURKIYE, 2Istanbul
University-Cerrahpasa, Cerrahpasa Faculty of Medicine,
Department of Urology, Istanbul, TURKIYE, *Sirnak State

Hospital, Department of Nuclear Medicine, Sirnak, TURKIYE.

Aim/Introduction: Follow-up of patients reported as Gleason 3+3
prostate cancer as a result of prostate biopsy is a controversial
issue. It is an important decision which patients should be actively
monitored and which should be referred for surgery. In our study,
we wanted to investigate the guiding role of PSMA PET/CT imaging
performed on patients whose prostate biopsy results were
reported as Gleason 3+3, in the diagnosis of clinically important
prostate cancer (ISUP 2 and above). Materials and Methods: 76
patients who were reported as Gleason 3+3 prostate cancer as a
result of TRUS biopsy and who were operated afterwards, mostly
due to abnormal MRI findings, were selected. Of these patients,
44 had PSMA PET/CT, 68 had MRI, 36 had both imaging. Patients
who had Ga-68 PSMA PET imaging were classified according to
their PRIMARY scores(1). They were divided into two groups as
PRIMARY 1-2 (negative) and PRIMARY 3-4-5 (positive). Patients
with MRl imaging were divided into two groups as those with
PIRADS 1-2 (negative) and those with PIRADS 3-4-5 (positive).
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The operation results of these groups (ISUP 1 vs >ISUP 2) were
compared. Results: 15 patients were classified as PRIMARY 1-2
and 29 patients were classified as PRIMARY 3-4-5. The sensitivity,
specificity, positive predictive value and negative predictive value
were 80.77%, 55.56%, 72.41%, 66.67%, respectively. 54 patients
were classified as PIRADS 1-2 and 14 patients were classified as
PIRADS 3-4-5. The sensitivity, specificity, positive predictive value
and negative predictive value were 83.33%, 26.92%, 64.81%, 50%,
respectively.In 36 patients who underwent both PSMA PET and MR
imaging; the sensitivity, specificity, positive predictive value and
negative predictive value of PSMA PET were 76.19%, 60%, 72.73%,
64.29%, and MRI were 90.48%, 20%, 61.29%, 60%, respectively.
Also, according to independent samples t-test, while PSMA PET
can predict clinically important prostate cancer significantly, while
MRI can not (P values: 0.0032 and 0.392 respectively). Conclusion:
Ga-68 PSMA PET/CT can be an important guide, mostly because of
its high positive predictive value, in diagnosing clinically important
prostate cancer in patients with Gleason 3+3 as a result of biopsy
and helps in deciding for follow-up or operation. In our study,
PSMA PET's positive predictive value, negative predictive value
and specificity were found to be higher than MRI. References:
1) Emmett L, Papa N, Buteau J, et al. The PRIMARY Score: Using
Intraprostatic 68Ga-PSMA PET/CT Patterns to Optimize Prostate
Cancer Diagnosis. J Nucl Med. 2022;63(11):1644-1650. doi:10.2967/
jnumed.121.263448

OP-036

In-depth analysis of PSMA PET/CT and mpMRI
discrepancies in prostate cancer detection with
histopathology gold standard

1. Sonni'?, S. Doddipalli’, M. Deol’, D. Ban', H. Kim', T. Grogan’,
N. Barroso’, P Ahuja’, Y. Zong', A. Sisk', J. Calais’, R. Reiter’, S.
Raman’;

"University of California, Los Angeles, Los Angeles,

CA, UNITED STATES OF AMERICA, ?Universita

Magna Graecia, Catanzaro, ITALY.

Aim/Introduction: Multiparametric MRI (mpMRI) and PSMA-PET
provide complementary information in the pre-surgical evaluation
of patients with prostate cancer (PCa). The aim of this analysis
was to evaluate the factors associated with PSMA-PET and MRI
agreement/disagreement with each other and with gold standard
histopathology. Materials and Methods: All patients who
underwent radical prostatectomy (RP), pre-surgical PSMA-PET,
and mpMRI were screened for this study. Included patients had
two imaging scans done <3 months from each other, and whole
mount histopathology (WMHP) slides available, with ISUP grade
group (GG) classification. Two nuclear medicine physicians and
2 radiologists manually contoured PCa lesions on PSMA-PET and
mpMRI, respectively. A consensus read was done with a third
reader for each modality, and a majority rule was applied (2:1).
Quantitative measures were extracted on a lesion-basis (SUVmean,
SUVmax, tumor volume). A PET/MRI fusion was obtained, and
agreement/disagreement was assessed visually, based on the
overlapping lesion contours. WMHP slides were used to establish
the agreement/disagreement between imaging-identified lesions
and WMHP. One-way ANOVA and ROC analysis were used to assess
differences among groups and accuracy in predicting agreement/
disagreement. Results: The cohort included 114 patients, and 175
pathology lesions were identified (ISUP 3, n=22; ISUP>3, n=153).
PSMA-PET and mpMRI identified 170 and 136 lesions, respectively.
Sensitivity for ISUP>3 lesions was 80% and 87% for mpMRI and
PSMA-PET, respectively. 117/153 (76%) ISUP>3lesions were
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correctly identified and 15/153 (10%) missed by both imaging
modalities, respectively. 5/153 (3%) were correctly identified by
mpMRI and missed by PSMA-PET, 16/153 (10%) were correctly
identified by PSMA-PET and missed by mpMRI. Lesion’s ISUP GG
and size on pathology were significantly lower in PET- compared
to PET+, and in mpMRI- compared to mpMRI+ lesions. Lesion’s
ISUP GG and size were significantly correlated to PSMA-PET and
MRI agreement, whereas PSMA-PET metrics were not. SUVmax,
SUVmean, and tumor volume on PSMA-PET were significantly
higher in true positive (TP), compared to false positive (FP) lesions
on PSMA-PET. ROC curve analysis showed that an SUVmax of
5.17, SUVmean of 4.67 and a tumor volume of 0.54 on PSMA-PET
accurately discriminated a TP from a FP finding (AUC 0.85, 0.82 and
0.78, respectively). Conclusion: Higher SUVmax, SUVmean and
tumor volume on PSMA-PET were associated with a TP finding on
PSMA-PET, higher ISUP grade group and size on pathology were
associated with a TP finding on both PSMA-PET and mpMRI, and
with agreement between PSMA-PET and mpMRI.

OP-037

Baseline PSMA PET-CT is prognostic for treatment failure
in men with intermediate-to-high risk prostate cancer: 54
months follow-up of the proPSMA randomised trial

M. Hofman', V. Kasivisvanathan’, E. Link’, N. Lawrentschuk’,

J. O'Brien’, J. P Buteau', M. Roberts?, R. Francis®, C. Tang®, I.

Vela®, P Thomas®, N. Rutherford’, J. M. Martin®, M. Frydenberg?,
R. Shakher’, L. Wong'®, K. Taubman'', S. Lee™, E. Hsiao™, M.
Nottage™, I. Kirkwood", A. Iravani’, S. Williams', D. Murphy';
"Peter MacCallum Cancer Centre, Melbourne, AUSTRALIA, “Royal
Brisbane and Women'’s Hospital, Brisbane, AUSTRALIA, *The
University of Western Australia, Perth, AUSTRALIA, “Sir Charles
Gairdner Hospital, Perth, AUSTRALIA, *Princess Alexandra
Hospital, Brisbane, AUSTRALIA, °Royal Brisbane and Women’s
Hospital, Brisbane, AUSTRALIA, "Hunter New England Health,
Newcastle, AUSTRALIA, éMonash University, Melbourne,
AUSTRALIA, °1Monash Health Imaging, Melbourne, AUSTRALIA,
1St Vincent’s Health Melbourne, Melbourne, AUSTRALIA, 'St
Vincent’s Health, Melbourne, AUSTRALIA, "?Austin Health,
Melbourne, AUSTRALIA, "*Royal North Shore Hospital, Sydney,
AUSTRALIA, “Dr Jones and Partners Medical Imaging, Adelaide,
AUSTRALIA, "Royal Adelaide Hospital, Adelaide, AUSTRALIA.

Aim/Introduction: The proPSMA randomised controlled trial
demonstrated the superior accuracy of PSMA PET-CT over
conventional imaging for detecting nodal and distant metastatic
disease in prostate cancer[1]. However, the clinical implications
of PET findings remain unclear. This pre-specified secondary
objective evaluates the prognostic value of PET-detected nodal
involvement in patients without distant metastases using
baseline ®Ga-PSMA-11 PET-CT. Materials and Methods: Patients
with intermediate-to-high risk prostate cancer (ISUP grade group
3-5, PSA >20 ng/ml or clinical stage >T3) received PSMA PET-CT
as first or second-line imaging. Patients without distant metastatic
disease (M0) were grouped based on PSMA PET-CT nodal status
(NO or N1) and monitored for up to 54 months. Treatment failure
was defined by biochemical failure (PSA >0.2ng/ml after surgery
or rise by 2ng/ml above nadir after radiotherapy), initiation of
salvage therapy, or development of distant metastatic disease.
Kaplan-Meier curves were used to estimate freedom from
treatment failure based on PET-CT and CT/bone scan classifications
for NO and N1 cancer. Cox proportional hazards were employed
to calculate hazard ratios (HR) for freedom from treatment failure.
Clinical trial registry: ANZCTR12617000005358. Results: Among
302 patients randomised across 10 sites, 294 underwent a PSMA
PET-CT. 251 patients with MO disease and median follow-up
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of 41.0 (95%Cl 40.1-41.9) months were included in this analysis.
Patients were treated with curative-intent surgery or radiotherapy
with or without androgen deprivation. During follow-up,
biochemical failure alone occurred in 48/251 (19%) patients,
salvage therapy commenced in 57/251 (23%) and development
of distant metastatic disease in 13/251 (5%) during follow-up.
PSMA-PET defined NOMO patients had longer freedom from
treatment failure than NTMO patients, with a HR of 2.1 (95%Cl
1.2-3.7), p=0.01. At 3 years, 70% (95%Cl 64 - 76) with NOMO versus
46% (95%Cl 26 - 64) with NTMO remained free from treatment
failure. CT and bone scan defined NTMO versus NOMO was not
prognostic (HR0.6,95%C! 0.1-2.4, p=0.45). Conclusion: For patients
with intermediate-to-high risk prostate cancer and no distant
metastases, PSMA PET-CT regional nodal status is prognostic for
medium-term oncologic outcomes, outperforming conventional
imaging in identifying patients at higher risk of treatment failure.
References: [1] Lancet. 2020 Apr 11;395(10231):1208-1216. doi:
10.1016/50140-6736(20)30314-7.

OP-038

Radio-guided surgery with DROP-IN beta probe for
68Ga-PSMA, in high-risk prostate cancer patients eligible
for robotic-assisted radical prostatectomy.

F. Ceci', F. Collamat?, S. Luzzago’, F. A. Mistretta®, L. Muraglia’,
G. Renne’, R. Mirabelli?, S. Morganti®, O. De Cobell?, N. Fusco®, G.
Musi;

'Division of Nuclear Medicine, IEO European Institute of
Oncology, IRCCS, Milan, [TALY, 2INFN National Institute of
Nuclear Physics, Section of Rome, Rome, ITALY, *Division

of Urology, IEO European Institute of Oncology, IRCCS,

Milan, ITALY, *Division of Pathology, IEO European Institute

of Oncology, IRCCS, Milan, ITALY, >INFN National Institute

of Nuclear Physics, Section of Rome, Milan, ITALY.

Aim/Introduction: The primary aim of this analysis was to
evaluate the diagnostic accuracy of the combined approach
with a DROP-IN positron detector (3-Probe) and 68Ga-PSMA-11
PET/CT (PSMA-PET) in the correct identification of lymph
node metastases, in high-risk prostate cancer (PCa) patients
undergoing robotic radical prostatectomy (RARP) and extended
pelvic lymph-node dissection (ePLND). The standard of reference
was the histopathological analysis. Materials and Methods: This
is a prospective, single-arm, single-center, non-interventional,
phase Il trial (NCT05596851), aimed at enrolling fifteen (n=15)
PCa patients. We present an interim analysis in the first eight
consecutive (n=8) patients enrolled. Inclusion criteria were: a)
biopsy proven, high-risk PCa; b) patients candidate to RARP +
ePLND as primary therapy; ¢) PSMA-PET performed within 6
weeks prior to surgery; d) PSMA-positive nodes in PSMA-PET;
e) age>18. The surgery procedure started with the intravenous
injection of 1.1 MBg/Kg of 68Ga-PSMA-11 directly in the surgery
theatre. After the injection the surgery procedure proceeded first
with ePLND followed by RP. The in-vivo measurements of the
surgery templates with 3-Probe were performed with a DROP-IN
system, inserting the probe into a trocar. All removed nodes were
also measured ex-vivo. The tumor-to-background-ratio (TBR)
was evaluated graphically in a display showing real-time counts
per time. Furthermore, a dedicated, operator-independent,
algorithm to reliably identify pathologic vs. non-pathologic nodes
was developed. PSMA-staining was performed in all specimens.
Data derived by the PSMA-PET, 3-Probe and histopathological
analysis were compared in a per-region analysis. Results: The
live 3-Probe-guided ePLND was a feasible procedure, without
significant changes in the surgery practice. No side effects
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have been observed during ePLND. In total, 64 specimens were
removed and analyzed. Pathology results were used to validate
in vivo and ex-vivo B-Probe counts interpreted according to
the operator-indipendent algorithm. Four (n=4) false positive
and seven (n=7) false negative findings were detected. The
intra-operative 3-Probe sensitivity to detect PCa nodal metastasis
was 76.7%, while specificity was 88.2%. Conclusion: These are the
first ever published data derived from a live surgery experience
using a B-Probe to identify PSMA-positive lymph nodes. This new
approach proved to be feasible and safe. Visual TBR interpretation
(operator-dependent) revealed to be more challenging than
expected. After the implementation of a dedicated, operator-in-
dependent, algorithm for the identification of a cut-off in TBR
analysis, the diagnostic accuracy improved. The completion of this
phase Il trial will provide more data about the efficacy of this new
generation image-guided approach.

OP-039

[$3Ga]PSMA PET/CT vs. mpMRI in patients with suspicion
of prostate cancer and previous negative biopsy:
preliminary data from PROSPET-BX trial.

E. Lopci, M. Lazzeri, L. Disconzi, P. Colombo, A. Saita, D. Maffei, V.
Fasulo, R. Hurle, K. Marzo, L. Leonardi, R. Peschechera, A. Benetti, S.
Zandegiacomo, L. Pasini, J. Jandric, R. Zanca, P Casale, M. Rodari,
L. Balzarini, G. Guazzoni, N. Buffi, G. Lughezzani;

IRCCS - Humanitas Research Hospital, Rozzano Mi, [TALY.

Aim/Introduction: Herein we present the preliminary data
obtained from our prospective trial, designed to compare in
parallel [%GalPSMA PET/CT with mpMRI/TRUS fusion prostate
biopsy in men with high suspicion of prostate cancer (PCa) after
at least one negative biopsy. Materials and Methods: Patients
enrolled from April 2022 until April 2023, have been considered for
the analyses. Inclusion criteria: PSA level >4.0ng/ml; free-to-total
PSA ratio <20%; progressive rise of PSA levels; serum blood tests
suspicious for PCa; at least one previous negative biopsy; ASAP
and/or high-grade PIN; negative DRE. All eligible patients have
undergone [®Ga]PSMA PET/CT and mpMRI scans, followed by
biopsy session within one month distance. TRUS-fusion needle
biopsy has been performed for all lesions detected with PET
and mpMRI. Results: At present, 60 patients have been enrolled,
of which 50 have already completed the diagnostic pathway
and have undergone prostate biopsy. Median age is 64 years
(range 51-83) and median PSA 10.5 ng/ml (range 4.49-25). The
majority of the patients had undergone one previous biopsy,
while 8 patients (16%) had more biopsy sets. Median SUVmax
and SUVratio of targeted areas resulted 3.7 (range 1.7-41.99) and
1.5 (range 0.74-14), respectively. According to re-biopsy results, 7
patients presented with clinically significant PCa (csPCa), 3 with
GS 6, while the majority had a negative biopsy (80%). mpMRI
showed the following findings: 31 patients with PI-RADS 2 (62%),
2 with PI-RADS 3 (4%), 12 patients with PI-RADS 4 (24%), and 5
patients with PI-RADS 5 (10%). Median SUVmax and SUVratio
resulted 3.6 and 1.3 for benign versus 8.9 and 3.2 for malignant
lesions, respectively (P<0.001). While csPCa presented with a
median SUVmax and SUVratio of 12.8 and 6.7, respectively. ROC
analyses allowed to identify optimal cut-off points for malignancy
and csPCA, which resulted for SUVmax >6 (AUC 0.746) and >7.48
(AUC 0,819), respectively, whereas for SUVratio the cut-off was
>2.79 in both cases (AUC 0.808 versus 0.833, respectively). When
combining [®Ga]PSMA PET/CT with mpMRI data, all unnecessary
prostate re-biopsies could be spared, i.e. 80% of the cohort , while
granting a detection rate of 90% for PCa. Conclusion: In these
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very preliminary results, the combination of [®Ga]PSMA PET/CT
with mpMRI in patients candidate to rebiopsy, can help increase
the detection rate of prostate cancer lesions up to 90%, by
spearing all unnecessary repeat biopsies. References: This study
is financially supported by Ministero della Salute with the Grant
GR-2018-12366240.

OP-040

Pre-surgical ®*Ga-PSMA-11 PET for biochemical
recurrence risk assessment: a surrogate of Pelvic Lymph
Node Dissection? Follow-up analysis of a Multicenter
Prospective Phase 3 Imaging Trial.

L. Djaileb’, W. Armstrong?, D. Thompson®, A. Gafita?, A. Farolfi?, T.
Grogan?, M. Cooperberg*, P CarrolF, S. Washington?, R. Reiter®, J.
Czernin?, H. Thomas?, J. Calais?;

"University Grenoble-Alpes, INSERM, CHU Grenoble Alpes,
Nuclear Medicine Department, LRB, Grenoble, FRANCE, ?UCLA,
Los Angeles, CA, UNITED STATES OF AMERICA, *Department of
Radiology and Biomedical Imaging, University of California,
San Francisco, CA, UNITED STATES OF AMERICA, “Department
of Urology, University of California, San Francisco, CA, UNITED
STATES OF AMERICA, *Department of Urology, University

of California, San Francisco, UCSF, CA, UNITED STATES OF
AMERICA, ¢Institute of Urologic Oncology, University of
California, Los Angeles, CA, UNITED STATES OF AMERICA.

Aim/Introduction: To compare the prognostic value of
presurgical PSMA-PET and pelvic lymph nodes invasion (pN1) for
biochemical recurrence (BCR) free-survival (FS) in patients with
intermediate-risk to high-risk prostate cancer (PCa) treated with
radical prostatectomy (RP) and pelvic lymph node dissection.
Materials and Methods: This is a follow-up study of the surgery
cohort included in the multicenter prospective phase 3 imaging
trial (n=277; NCT03368547, NCT02611882, NCT02919111). Each
#8Ga-PSMA-11-PET scan was read by three blinded independent
readers. Local histopathology risk score (CAPRA-S (Cancer
of the Prostate Risk Assessment) score without pN data),
PSMA-PET extra-prostatic disease (N1/M1), and pN were used
to assess risk of BCR. Patients were followed up after RP by the
local investigators using electronic medical records. BCR was
defined by a prostate-specific antigen (PSA) level >0.2 ng/ml
after RP or an initiation of PCa specific secondary treatment (>6
months after surgery). Univariate, multivariate Cox model, and
c-statistic index were performed to assess the prognostic value
of PSMA-PET, LNI and its added value to Local histopathology
risk score. Results: From December 2015 to December 2019, 277
patients underwent surgery after PSMA-PET. Clinical follow-up
was obtained in 240/277(87%) patients. Median follow-up from
surgery was 324 (IQR 23.3-42.9) months. Ninety-one/240 BCR
events (38%) were observed. PSMA-PET N1/M1 and pN1 were
found in 41/240 (17%) and 67/240 (28%) patients respectively.
Local histopathology risk score, PSMA-PET and pN were significant
univariate predictors of BCR. Only Local histopathology risk score
and PSMA PET were significant in multivariate analysis (HR [95%
Cl114(1.2-1.5) p<0.0001) and (1.7 (1-2.9) p=0.03). Prognostic value
of model combining local histopathology and PSMA-PET was not
significantly different than model combining local histopathology
and pN (c-statistic 0.74 (0.69-0.79) vs 0.73 (0.68-0.78); p= 0.69).
In patient group with low-risk Local histopathology score and
PSMA-PET NO-MO only 4/109 (5%) were pN1. In patients with
high-risk local histopathology score, a PSMA-PET N1/M1 was
associated with a significant lower BCR-FS than a PSMA-PET NO-MO
(median survival (95% Cl) 32.7 (14.9-NR) vs 8 (3.2-15.5) p= 0.001).
pN1 was found in respectively 25/34 (74%) and 34/90 (38%).
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Conclusion: Combination of pre-surgical PSMA-PET and Local
histopathology was not statistically different than the reference
standard, i.e local histopathology and pN to predict BCR-FS.
Interestingly rate of discrepancy with pN was low among patient
with low histopathology risk and PSMA-PET (NO-MO0) and patient
with high histopathology risk and PSMA-PET (N1/M1).

OP-041

Updated Automated PROMISE assessment: Treatment
response evaluation approach on metastatic prostate
cancer patients based on PSMA PET/CT

S. Duriseti'?, H. Sahlstedt’, J. Brynolfsson®, G. Berenji'?, S. Tsai?, N.
Kane', W. Fendler’, M. Rettig'?, N. Nickols"?;

"University of California, Los Angeles, Los Angeles, CA, UNITED
STATES OF AMERICA, *Greater Los Angeles VA Medical Center,

Los Angeles, CA, UNITED STATES OF AMERICA, °Exini Diagnostics
AB, Lund, SWEDEN, *University of Essen, Essen, GERMANY.

Aim/Introduction: The response evaluation criteria in
prostate-specific membrane antigen (PSMA) PET/CT (RECIP)
were recently presented by Gafita et al. and has since been
included in the second version of Prostate Cancer Molecular
Imaging Standardized Evaluation (PROMISE v2). However, manual
measurement of total tumour volumes (TTV) and lesion tracking
between multiple time points are cumbersome. We evaluated
software-aided longitudinal tracking of 18F-DCFPyL-avid lesions
to generate a RECIP class for each evaluated patient. Materials
and Methods: RECIP compares PSMA tracer-avid lesions from a
baseline PET (bPET) and a follow-up PET image (fPET), and then
classifies the response as either complete response (CR, no tracer
avidity in the fPET), partial response (PR, TTV decrease of >30%
without new lesions), progressive disease (PD, TTV increase >20%
and new lesions), or stable disease (SD, defined as neither CR, PR,
nor PD). Here, PSMA tracer-avid lesions were identified using an
automated detection algorithm employing convolutional neural
networks trained and validated on separate 18F-DCFPyL PET/
CT image sets. The detected lesions were manually approved,
and if needed, corrected by an experienced clinician. TTV was
also calculated by the detection algorithm. The bPET and fPET
were co-registered to automatically match individual lesions.
Co-registered fPETand bPET lesions were considereda matchifthey
were from the same anatomic disease compartment (prostate/
prostate bed, lymph node, bone, or visceral) and had either
overlap or a centre-of-masses distance <10 mm (for rib lesions,
this distance was <50 mm to account for respiratory motion). The
automated RECIP was evaluated on 33 patients, each with one
bPET and one fPET acquired, both with 18F-DCFPyL. Of the 33
cases, 9 were manually categorized as CR, 8 as PR, 12 as SD, and 4
as PD.For each lesion annotated in the fPET, a match was sought in
the corresponding bPET. If a match was not found, the lesion was
denoted as a “new lesion” Results: The algorithm automatically
assigned the correct RECIP classification in all cases. There were
217 total lesions identified in all bPET images, and 100 total
lesions in the fPET images, respectively. The automated algorithm
matched 61 bPET lesions to 53 lesions in the corresponding fPET.
The remaining 47 fPET lesions were considered “new lesions”
Conclusion: For response assessment using 18F-DCFPyL PET/
CT and RECIP criteria, the automated algorithm and manual
detection achieved the same clinical classifications. The precision
and accuracy this automated process is being validated in
prospective clinical studies.
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PSMA PET/CT for the Targeting of Prostate Biopsies:

Additional Value over MRI?

C.J. W. M. Morré', J. J. Boer', S. P Rynja’, M. J. Hagens?, M. A.
Noordzij';

'Spaarne Gasthuis, Hoofddorp, NETHERLANDS, Antoni van

Leeuwenhoek cancer institute, Amsterdam, NETHERLANDS.

Aim/Introduction: Current guidelines recommend MRI-directed
targeted prostate biopsies (TBx) and systematic prostate biopsies
(SBx) for diagnosing prostate cancer (PCa), but performing only
TBx has shown to miss approximately 15% of clinically significant
PCa (csPCa) cases. While PSMA PET/CT is increasingly used for
metastatic screening, recent literature has suggested its diagnostic
value for detecting local disease and targeting prostate biopsies.
This retrospective pilot study aimed to compare PSMA-directed
biopsies to MRI-directed Tbx in detecting csPCa. Materials and
Methods: The study identified men subjected to PSMA PET/CT
between November 2020 and December 2022, within six months
after prostate MRI and prostate biopsies from a comprehensive
institutional database. Indications for PSMA PET/CT were: PSA >
20, stage T,, and aggressive histology (ISUP > 3). Abnormalities
found on prostate MRI (PI-RADS classification V2.1), PSMA PET/CT
(classified as normal, inconclusive, or suspect), and biopsies (ISUP
grade groups) were localized according to the Ginsburg protocol,
a protocol dividing the prostate into twenty-four sectors along the
transversal plane. The study used '8F-JK-PSMA-7 as a PSMA tracer
on a EARL accredited PET-CT scanner. The maximum standardized
uptake value (SUV__ ) was measured for each suspicious lesion on
the PSMA PET/CT. The analysis was conducted on the level of the
Ginsburg regions. Results: A total of 366 men were included in
the analysis, with both TBx (PI-RADS 3-5 regions) as well as SBx
(PI-RADS 1-2 regions) taken. PSMA PET/CT was concordant with
MRI in 56.5% of regions (1237 of 2190). PSMA classification was
strongly correlated with ISUP scores on prostate biopsies from
the corresponding region (Chi2-test, p=<0.001). For normal MRI
regions (PI-RADS 1-2), where SBx were taken, csPCa was found
in 32% (194 of 611), of which PSMA PET/CT detected 88% (169),
with specificity of 40%. The median SUV.__ per ISUP grade group
was 4.8 for Ginsburg regions with benign histology, 10.6 for ISUP
1-2 (clinically insignificant PCa), and 17.5 for ISUP 3-5 (csPCa).
Measured in the normal MRI regions, the SUV__ was 5.0, 134, and
184, respectively. Conclusion: PSMA PET/CT identifies more csPCa
cases compared to MRI while distinguishing high- from low-grade
PCa. However, it results in more false-positive results. The SUV
appears to be a promising indicator for (cs)PCa. The retrospective
design of this study makes it uncertain whether regions with high
uptake without biopsy data may yield more false-positive results.
Further research is needed to determine whether similar results
are observed in a broader population.
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OP-043

The Molecular Connectivity in Neurology
M. Perovnik
University Medical Centre Ljubliana, Ljubljana, SLOVENIA.

OP-044

Aging and changes in intrinsic connectivity networks of
the brain

S.Ha, |. Chung, W. Ryoo, J. Min, S. Kwon, J. O;

The Catholic University of Korea, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: "*F-FDG PET/CT scan evaluates glucose
metabolism and can be used as a proxy for neural activity of brain.
Local changes as well as the cooperative network characteristics
of various regions of the brain are important in understanding
how the human brain works. The purpose of this study is to
observe changes in intrinsic brain networks during normal aging.
Materials and Methods: A total of 827 PET/CT scans obtained
from 357 healthy individuals (male/female=334/23, age=32-90)
who underwent health checkups at a single institution from
January 2009 to July 2022 were analyzed. The PET slices of the
brain were separated and spatial and intensity normalized using
Statistical Parametric Mapping (SPM) 8. Independent Component
Analysis (ICA) with threshold Z >2 was used to generate masks of
21 intrinsic connectivity networks (ICN). The sum of SUVR in each
ICN within each subject was defined as total glycolysis of ICN
(ICN-TG). Spearman’s test was performed on age and ICN-TG to test
linear change during aging. Significant ICN-ICN interrelationship
was identified with Spearman’s test (rho) of ICN-TG for the entire
age group. In order to find ICN-ICN combinations with age-related
differences, Fisher's Z-test was used to examine the rho between
the ICN-TGs of individuals in their 30s and 80s. The connectivity
strength measured by Spearman’s correlation, rho, of ICN-TG
between the 30s and 80s was transformed as a Z-score for each
age group (307, 40's, 5075, 60's, 70's, and 80's) and analyzed using
cubic regression according to age. Multiple testing correction
was performed with the Benjamini-Hochberg procedure with
adjusted p-value less than 0.05. Results: Among the 21 ICNs,
negative correlations were found between age and ICN-TG in 20
ICNs. Twenty-seven ICN-ICN combinations showed significant
connectivity across all ages, with differences in connection
strength between individuals in their 30s and 80s. 26 ICN-ICN
combinations showed significantly lower connection strength
in individuals in their 80s compared to those in their 30s. The
connectivity of 26 ICN-ICN combinations showed a good fit for
cubic regression (R2, range 0.681-0.980; adjusted p <0.05) and
demonstrated two decreasing slopes, one generally in ages
30s-40s and another for ages 60s and older. Conclusion: During
normal aging, intrinsic brain networks may show a continuous
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decline in neural activity, and the connectivity strength between
functionally connected ICN-ICN may also gradually weaken. These
aging-related weakening of connectivity accelerates during
young adulthood, slows down in middle age, and accelerates
again during old age.

OP-045

Dynamic reconfiguration of metabolic brain connectivity
during progression from MCI to Alzheimer’s disease
dementia

S. Caminiti', A. Gall?, A. Sala®, M. Inglese’, L. Presotto’, C.
Tassorelli', D. Perani®, the Alzheimer’s Disease Neuroimaging
Initiative;

'Department of Brain and Behavioral Sciences, University

of Pavia, Pavia, ITALY, °Neurology Unit, Department of
Clinical and Experimental Sciences, University of Brescia,
Brescia, ITALY, *GIGA Consciousness, University of Liege, Liege,
BELGIUM, “Department of Biomedicine and Prevention,
University of Rome Tor Vergata, Roma, ITALY, *Department
of Physics, University of Milano-Bicocca, Milano, ITALY,
®Vita-Salute San Raffaele University, Milano, ITALY.

Aim/Introduction: ~ We investigate  brain  connectivity
reconfigurations along the progression from mild cognitive
impairment (MCI) to Alzheimer’s disease (AD) dementia, using
a longitudinal design based on brain metabolic information
provided by FDG-positron emission tomography (FDG-PET) at
three time points obtained from ADNI. Materials and Methods:
We analyzed the FDG-PET images of patients with AD according
to the ATN-classification in MCl (AD-MCI, N=31), mild dementia
(mild-AD, N=31) and full-blown dementia (AD-D, N=20)
stages. A group of age/sex-matched healthy controls (HC) was
longitudinally evaluated for comparison. Grey-matter parcellation
was applied for whole-brain network construction. Pearson
correlations were calculated between each pair of regions across
subjects to obtain adjacent matrices. Z-test was run between
adjacent matrices of clinical group and matched HC group to
extract metabolic connectivity alterations for each time point.
Levels of connectivity alterations were quantified for each time
point with summary indices. The obtained indices also served as
input for k-means (KM) cluster analysis. In a first approach each
time point was clustered individually to describe stage-specific
connectivity alterations (KM1). A second approach clustered
the three time points longitudinally, to describe patterns of
connectivity reconfiguration along the AD course (KM2). Results:
The AD-MCl showed less connectivity alterations than the mild-AD
and AD-D, specifically characterized by relatively higher numbers
of gained than lost connections. KM1 analysis identified two
clusters: “altered cluster” and “spared cluster”. In AD-MC|, altered
cluster involved connections of subcortical and limbic regions,
occipito-parietal cortices, and cerebellum. At mild-AD and AD-D
stages, the altered cluster involved a large portion of connections
within occipito-parietal cortices and cerebellum. The KM2
identified four different clusters: Cluster1 included nodes with low
levels of lost and gained connections in frontal cortex, insula, and
basal ganglia across the whole disease course; Cluster2 grouped
nodes with high levels of gained connections in occipito-tempo-
ro-parietal regions; Cluster3 grouped nodes with high levels of lost
connections in subcortical and limbic regions; in Cluster4 only the
precuneus showed the highest levels of connectivity alterations,
both as loss and gain, which remained consistently present
along the whole disease course. Conclusion: The connectivity
alterations initially involve limbic and AD-prototypical cortical

regions, with prevalent hyperconnectivity, which might represent
an early phase response to the neurodegenerative processes. As
disease progresses, the most altered connectivity is limited to the
cortical associative regions and cerebellum only. Moreover, our
results shed light on the critical role of precuneus in the dynamic
connectivity reconfigurations of AD pathology.

OP-046

Is energy consumption linked to structural and
functional connectivity in the healthy human brain?
Y. Mayr', A. Lizarraga', A. Sala’??, |. YakusheVv';
'Department of Nuclear Medicine, Klinikum rechts

der Isar, Technical University of Munich, Munich,

GERMANY, 2Coma Science Group, GIGA-Consciousness,
University of Liege, Liege, BELGIUM, *Centre du Cerveau?,
University Hospital of Liege, Liege, BELGIUM.

Aim/Introduction: Operation of any communication system
requires energy input. Consumption of glucose, the main source
of energy for the brain, was shown to correlate with functional
connectivity, while its relationship to structural connectivity
remains unexplored. Here, we studied the relationship between
glucose metabolism and structural as well as functional
connectivity in the healthy human brain. Materials and
Methods: We analyzed diffusion weighted imaging (DWI),
resting-state functional magnetic resonance imaging (fMRI), and
fluorodeoxyglucose (FDG) positron emission tomography (PET)
data of 56 healthy, middle-aged individuals. Brain volumes were
spatially parcellated into 106 regions. Regional standard uptake
value ratio (SUVr) was calculated by division with the mean
uptake in the whole gray matter. Structural connectivity (SC)
was estimated from the DWI data by probabilistic tractography.
Functional connectivity (FC) was estimated from the fMRI data.
FC weights were computed as Pearson correlation between
blood-oxygen-level-dependent signals of each pair of regions.
Using graph theory, we calculated Spearman correlation (r)
between node strength and regional SUVr. The node strength
of a region is defined as the sum of all its connectivity weights.
To understand how each connection individually contributes to
regional SUVr, we fitted multiple linear regression (MLR) models
between connectivity weights and SUVr. Herewith, the complete
dataset was split into training (80%) and test (20%) sets, stratified
by region. Significance level=0.05 with Bonferroni correction;
confidence interval was estimated from 10,000 bootstraps.
Results: Across subjects, median SUVr mildly correlated with
median SC (r=0.29, p=0.002) and FC (r=0.35, p<0.001) node
strength. With MLR, SC explained around half of the variance in
SUVr (training R?=0.48, test R?=0.49), and 42 of the 106 predictors
were statistically significant. The corresponding MLR model with
FC explains a moderate portion of variance (training R?=0.22, test
R’=0.19), and is not sufficient to analyze predictor importance.
Conclusion: \We found a positive relationship between glucose
metabolism and connectivity in the healthy human brain.
Notably, SC explained a much larger proportion of variance
in glucose metabolism than FC did, suggesting that brain
energy consumption is more strongly linked to its white matter
infrastructure. Apart from neurobiological implications, these
findings serve a reference for studying energy-connectivity (de)
coupling in neurodegenerative and demyelinating diseases.
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Cortical stimulation-induced ictal [**"Tc]Tc-HMPAO SPECT
for surgery planning in epilepsy patients

T. Pyka', S. Barlatey?, K. Krieger', C. Friedrichs-Maeder’, K.
Schindler’, A. Rominger', M. Baud®,

'Department of Nuclear Medicine, Inselspital Bern,

Bern, SWITZERLAND, ?Department of Neurosurgery,

Inselspital Bern, Bern, SWITZERLAND, *Department of

Neurology, Inselspital Bern, Bern, SWITZERLAND.

Aim/Introduction: Ictal [**™Tc]Tc-HMPAQO SPECT is an informative
tool to detect and confirm epileptic foci for surgery planning.
However, its diagnostic value crucially relies on prompt tracer
injection after seizure onset, which for spontaneous seizures
is often unpredictable. Triggering seizures by epileptogenic
medication has been described [1], but is relatively unreliable with
unclear safety and has not lead to a generalized adaptation of the
method. In contrast, invasive cortical stimulation with grey matter
stereoelectroencephalography (sEEG) is a mainstay investigation
before epileptic surgery [2]. Our study combines for the first
time this technique with a triggered ictal SPECT. Materials and
Methods: At the time of writing, five patients with suspected
temporal lobe epilepsy had been investigated in an ongoing
prospective study (20 planned in total). Grey matter surface
electroencephalography (sEEG) contacts were implanted and
screened for triggering patient-typical seizures. On the next day,
triggering was repeated and 406-511 MBq [*"Tc]Tc-HMPAO were
administered immediately after seizure confirmation. Clusters of
hyperperfused voxels were determined by statistical parametric
mapping using a normal template and compared with the signal
of the implanted electrodes. Therefore, we computed bipolar
traces of adjacent contacts and estimated seizure-power per
dipole in terms of z-values over baseline. Cortical reconstruction
based on MRI data was computed using FreeSurfer and imported
into Lead-DBS for co-visualization with the SPECT z-map and
SEEG contacts. Results: In all patients, ictal SPECT was successfully
obtained with injection within 12 seconds of triggered seizure
onset without any adverse event. In 4 out of 5 cases, there was
a good correlation between deep electrode and SPECT signal,
confirming a regional origin. In one case no clear ictal signal could
be derived in SPECT nor sEEG. In two cases SPECT revealed areas of
hyperperfusion in eloquent cortex that were not sampled by sEEG
but corroborated patient-typical peri-ictal aphasia. Conclusion:
Cortical stimulation-triggered ictal SPECT constituted a safe
and easy-to-use method for imaging early seizure propagation
networks, with good correlation with and complementing
electrophysiological exploration. The method could lead to a
revival of ictal SPECT imaging, as it is readily implementable
at any specialized epilepsy center where sEEG is available.
References: 1. Enev M, McNally KA, Varghese G, et al. Imaging
onset and propagation of ECT-induced seizures. Epilepsia. Feb
2007:48(2):238-442. 2. Cuello Oderiz C, von Ellenrieder N, Dubeau
F, et al. Association of Cortical Stimulation-Induced Seizure With
Surgical Outcome in Patients With Focal Drug-Resistant Epilepsy.
JAMA Neurol. Sep 1 2019;76(9):1070-1078.
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The Value of '®F-FDG PET/MRI in the Preoperative
Localization of Epileptogenic Zone in Patients With Drug-
resistant Epilepsy
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Shang', Q. Guo’®, H. Xu';

'Department of Nuclear Medicine, The First Affiliated Hospital of
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Aim/Introduction: Currently, there is a lack of large sample size
clinical studies on the value of "*F-FDG PET/MRI for preoperative
localization in patients with epilepsy. This study aimed to compare
the localization rates of the epileptogenic zone (EZ) between
invasive and noninvasive preoperative assessments based on
a large sample size of clinical data, to explore in which situation
noninvasive assessments may replace stereotactic electroenceph-
alography (SEEG), and to further reveal the value of '®F-FDG PET/
MRI for preoperative localization in patients with drug-resistant
epilepsy. Materials and Methods: Patients with drug-resistant
epilepsy who underwent surgery and preoperative "*F-FDG PET/
MRI were retrospectively included, and all patients were followed
up for at least 12 months after surgery. Patients underwent video
electroencephalography (VEEG) and SEEG according to clinical
indications. The correct localization rates of EZ were calculated for
SEEG and noninvasive modalities, using the surgical resection site
and postoperative follow-up for at least 12 months as reference
standard. Chi-square test or Fisher's exact test was used to compare
the localization rates of SEEG with noninvasive modalities. Results:
A total of 594 patients, including MRI-negative (n = 104) and
MRI-positive (n = 490), were included in this study, 273 of whom
underwent SEEG. The localization rate of EZ with SEEG (83.9%) was
comparable to PET-VEEG concordance in MRI-negative patients
(75.0%, P = 0.875) and PET-MRI-VEEG concordance in MRI-positive
patients (75.0%, P = 0.115). In temporal lobe epilepsy (TLE), the
localization rate with SEEG (100.0%) was comparable to PET/
MRI+VEEG in MRI-negative patients (100.0%) and PET/MRI+VEEGin
MRI-positive patients (92.9%, P = 0.169). In extratemporal epilepsy
(ETLE), the localization rate of EZ with SEEG (97.1%) was higher
than PET/MRI+VEEG in MRI-negative patients (65.0%, P = 0.005)
and PET/MRI+VEEG in MRI-positive patients (69.6%, P = 0.002). In
multilobar epilepsy, the localization rate of EZ with SEEG (70.3%)
was higher than PET/MRIH+VEEG in MRI-negative patients (0.0%,
P < 0.001) and PET/MRI4+VEEG in MRI-positive patients (8.3%, P <
0.001). When the resection included insula, the localization rate of
EZ with SEEG was significantly higher than noninvasive modalities.
Conclusion: When the preoperative noninvasive modalities are
concordant with each other, or when TLE is considered, patients
with drug-resistant epilepsy can undergo direct surgery without
SEEG if EZ does not involve the eloquent area. It is necessary to
accept SEEG preoperatively when ETLE or multilobar epilepsy is
considered. When insula is included in the resection, accepting
SEEG preoperatively is necessary for patients.
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Effects of Deep Learning-based Quantification for
Amyloid PET on Visual Reading: A retrospective,
multicenter, multireader study
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Aim/Introduction: Amyloid PET imaging is a valuable tool for
early Alzheimer’s diagnosis and management. However, visual
interpretation has limitations, including inter-observer variability.
Although quantitative software exists, it is not routinely used
in clinical practice due to complexity and the need for MRI
co-registration. We conducted a retrospective, multicenter, and
multireader study to assess the efficacy of a deep learning-based
quantification system that only uses amyloid PET images. Our
goal was to evaluate if this system could improve inter-reader
agreement and confidence in visual interpretation. Materials and
Methods: \We retrospectively collected 435 amyloid PET scans from
7 centers with mild cognitive impairment and early Alzheimer’s
disease. All collected PET scans were analyzed for this study.
Deep learning-based quantification software which provides
Al-based PET quantitative analysis without MR images was used
for the amyloid PET reading [1]. For the randomized-blind-read-
er study, more than two readers were assigned to each center
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and reading was composed of two sessions: visual session (PET
reading without aid of deep-learning quantification software)
and quantification session (PET reading with aid of deep-learning
quantification software). The order of visual and quantification
session was randomly assigned, and the order of images between
two sessions was randomly shuffled. The qualitative assessment
was based on binary point scale (positive or negative for amyloid
deposit). The confidence score for each session was evaluated by
a 2-point scale (0: equivocal, 1: definite to decide). Inter-reader
reliability was calculated based on Cohen kappa score. Results:
Our results showed that the deep learning-based software
improved inter-reader agreement and confidence of amyloid PET
reading. Inter-reader reliability was measured median 0.80 (range,
0.39-1.00) and 0.92 (range, 0.39-1.00) for visual and quantification
sessions, respectively. The pooled confidence score was 0.85 +
0.35 and 0.93 + 0.24 (mean =+ standard deviation) for visual and
quantification sessions. Four readers showed a significant increase
in confidence score in the quantification session. Conclusion:
The deep learning-based amyloid PET quantification software
without MRI can increase inter-reader agreement and confidence
of amyloid PET reading. This has strong clinical implications for
the objective and accurate diagnosis of Alzheimer’s disease.
References: [1] Kang SK, Kim D, Shin SA, Kim YK, Choi H, Lee JS.
Fast and accurate amyloid brain PET quantification without MRI
using deep neural networks. J Nucl Med. 2023,64:659-666.
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Aim/Introduction: Chimeric antigen receptor (CAR) T-cell
therapy is potentially associated to treatment-related toxicities
mainly consisting in cytokine release syndrome (CRS) and
immune-effector cell-associated neurotoxicity syndrome (ICANS).
We aimed to evaluate brain metabolic correlates of CRS with
and without ICANS in DLBCL patients treated with CAR-T and to
investigate the relationship between both baseline metabolic
tumor volume (MTV) and total lesion glycolysis (TLG) and the
occurrence of CRSandICANS. Materials and Methods: Twenty-one
patients with refractory DLCBL underwent whole-body and brain
[18FIFDG PET just before and 30-days after treatment with CAR-T.
Five patients did not develop inflammatory-related side effects,
eleven patients developed CRS (CRS group), in further 5 patients
CRS evolved in ICANS (ICANS group). Baseline and post-CAR-T
brain FDG-PET were compared with a local controls dataset
(SPM12) to identify hypometabolic patterns both at single-patient
and group level (p<0.05 after correction for family-wise error
(FWE) as significant). MTV and TLG were computed on baseline
FDG-PET and compared between patients' subgroups (t-test).
Results: After therapy with CAR-T, ICANS patients showed an
extended and bilateral pattern of hypometabolism mainly
involving orbito-frontal, frontal dorso-lateral cortex, anterior
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cingulate (p FWE-corrected <0.003). Patients who experienced
CRS without ICANS showed significant hypometabolism in less
extended clusters mainly involving bilateral medial and lateral
temporal lobes, posterior parietal lobes, anterior cingulate
and cerebellum (FWE-corrected p<0.002). When ICANS and
CRS subgroups were directly compared, patients with ICANS
showed a more prominent hypometabolism in orbitofrontal and
frontal dorso-lateral cortex in both hemispheres (FWE-corrected
p<0.002). Mean baseline MTV and TLG were significantly higher
in ICANS patients with respect to patients with CRS only (p<0.02).
Conclusion: Patients with ICANS after treatment with CAR-T are
characterized by a fronto-lateral hypometabolic signature in line
with the hypothesis of ICANS as a predominant frontal syndrome
and with the more prominent susceptibility of frontal lobes to
cytokine-induced inflammation.

OP-051

A pilot study comparing myelin measurements from
[18F]-Florbetaben PET and quantitative T1 map imaging
in multiple sclerosis (MS)
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Aim/Introduction: PET imaging with 3-amyloid ligands (amy-PET)
is emerging as a molecular imaging technique targeting
quantitative measurement of myelin content changes in MS.
T1 relaxation time maps have been recently proposed for the
qualitative and quantitative classification of MS lesions according
to myelin content and to track lesional myelination changes
over time. However, this MRl metrics has not yet been validated,
and no data are to-date available on the relationship between
T1-map and AMY-PET-based myelin measurements. We aimed
to explore the correlation between lesional white matter (WM)
amy-PET uptake and quantitative (q) T1 map metrics. Materials
and Methods: Patients with relapsing-remitting (RR) and primary
progressive (PP) MS were recruited in a project funded by the
[talian Ministry of Health. All patients underwent both 3T MRI with
standard sequences and gT1 map and dual dynamic amy-PET
imaging with [18F]Florbetaben (early dynamic of the first 30
minutes and late steady-state acquisitions 90-110 minutes p.i.).
Lesions were segmented on 3T MRI and for every lesion T1/T2
ratio (considered a rough measure of myelination) and intensity
and coefficient of variance (capturing lesions’ heterogeneity)
on gT1 map were measured. PET images were spatially and
intensity normalized. SUVratio was measured on early dynamic
and late static PET images in the individual lesions and in the
contralateral normal appearing white matter (NAWM). Correlation
between WM amy-PET on one side and T1/T2 ratio and T1 map
on the other were assessed by means of Pearson’s correlation
coefficient. Results: 607 WM lesions were analyzed in nineteen
MS patients (10 primary-progressive, 9 relapsing-remitting) and
were included in the analysis. In the lesion based analysis, both
early-dynamic and steady state SUVr was significantly correlated
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with both T1/T2 and gT1 map. This correlation was significant
with both lesions’ intensity and coefficient of variation and was
not affected by lesions’ volume and patient’s clinical phenotypes
(p<0.0001 in both cases). When looking at the NAWM, the
voxel-to-voxel correlation coefficient was higher in the gray-white
matter transition zone. Conclusion: Both early and late steady
state metrics derived from amy-PET correlate with advanced gT1
map data. Amy-PET seems to be able to reflect both the degree of
demyelination and lesions’ heterogeneity; however the potential
influence of the topography of the lesions on PET signal seems
to affect SUVr measurement and should be considered in more
clinically-oriented studies.
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Aim/Introduction: FDG PET/CT represents an essential tool for
pediatric Hodgkin lymphoma (HL). In this context, volumetric
analyses might be a valuable tool to discriminate disease
prognosis and response. To validate this assumption, the AIEOP
Hodgkin Lymphoma Study Group has designed a parallel study of
the cohort of patients enrolled in the EuroNet-PHL-C2 trial. Herein,
we present the initial results obtained from this cohort. Materials
and Methods: \We analyzed data from the first 200 patients (94M,
106F; median age 15years) with HL enrolled in 24 Italian centers
from January 2017 to December 2020 for the EuroNet-PHL-C2
protocol. The cohort was classified based on treatment level: TL1
(31 patients), TL2 (90 patients) and TL3 (79 patients), of whom 71
with bulky masses. Response was classified into adequate (AR) and
inadequate response (IR) as per protocol. The primary objective
of the study was to define the predictive role of volumetric and
semiquantitative analyses, i.e, SUVmax, SUVmean, MTV and
total lesion glycolysis (TLG), as well as lymphoma dissemination
(Dmax), at FDG PET/CT at baseline and during therapy. In
particular, treatment response was assessed at early (ERA) and
late evaluation (LRA). Semi-automatically delineated contours
of the lesions were performed by using a fixed SUV threshold of
2.5. All parameters and their variations (A) were analyzed with
respect to response. Results: At baseline, our cohort presented
a median SUVmax of 12.5 (95%Cl: 12.1-13.1), median SUVmean
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4.3 (95%Cl: 4.2-4.5), median MTV 223 (95%Cl: 183-264), median
TLG 1009 (95%Cl: 868-1213) and median Dmax of 18 (95%Cl:
14.7-21.7). There was a statistically significant difference of median
baseline SUVmax (P=0.002), MTV (P=0.022), TLG (P=0.005) and
Dmax (P=0.003) and treatment evaluation at ERA PET. Median
variations from baseline resulted respectively: 81% for SUVmax,
59% for SUVmean, 92% for MTV, 97% for TLG and 40% for Dmax,
with ASUVmax and ASUVmean showing a significant correlation
to LRA (P=0.027 and 0.020, respectively). There was a significant
correlation of semi-quantitative and volumetric parameters
at baseline also at logistic regression for SUVmax (P=0.0025),
MTV (P=0.0272), TLG (P=0.0078) and Dmax (P=0.0045). While
pooled together with other clinical data (i.e. stage, TL, and bulky
masses), multiple regression defined as independent predictive
factors TL and bulky masses (P=0.0071 and 0.0078, respectively).
Conclusion: Semi-quantitative and volumetric FDG PET/CT
parameters correlate to ERA results and their variations show a
statistically significant correlation to LRA. Dmax seems to have a
potential role as predictor of response in pediatric HL.
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Interim TLG and MTV vs Deauville Score as Predictors in
Pediatric Non-Hodgkin Lymphoma Patients
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Aim/Introduction: Evaluation of interim FDG PET/CT scans
of pediatric Non-Hodgkin lymphoma (NHL) patients is still a
challenge. Apart from Deauville Score (DS), total lesion glycolysis
(TLG) and metabolic tumor volume (MTV) are semiquantitative
parameters originated from PET/CT data. The aim of this study is
to assess the role of interim DS, TLG, and MTV in pediatric NHL
patients. Materials and Methods: Interim PET images of pediatric
FDG avid NHL patients were evaluated retrospectively. MTV, . and
TLG, , values were calculated according to“SUVmax cut-off: 2.5 as
well as DS of interim scans. MTV,  and TLG, , values“>0"and DS">3"
were accepted as residual disease. Survival analysis and diagnostic
parameters of each parameter were analyzed. Death and disease
progression were accepted as an event. Results: The study group
included 119 PET scans of 119 children (F/M: 36/83, mean age:
9.6y (SD 4.6) diagnosed as NHL, between 2011-2022. High-grade
B cell lymphoma (47.5%), lymphoblastic lymphoma (28.3%), and
anaplastic large cell lymphoma (11. 7%) composed the majority of
the study group. On interim PET scans, median MTV,, was 0 cm?
(range: 0-453), TLG, was 0 (range: 0-3163) and DS was 1 (range:
1-5). Twenty-four patients were accepted positive for the minimal
residual disease on MTV and TLG analysis, while 39 were positive
in the DS group. There were no patients evaluated as positive
on DS but negative on MTV,_ and TLG, .. Patients evaluated as
positive in these methods significantly differ from each other
(p<0.001). Kaplan-Meier analysis showed mean time-to-event
was significantly shorter (6.7 years; p<0.001) in patients who were
positive in TLG&MTV. The estimated median survival was not
reached for only-DS-positive patients and also patients evaluated
as negative on both methods. Cox analysis showed that the
proportional hazard ratio was 5.4 for TLG&MTV positivity (lower 2.2
and upper 13.1, C1 95%; p<0.001). The negative predictive value of
interim PET/CT was 86.3%. Conclusion: The results of this ongoing
study suggest that MTV, _&TLG,, and DS assessments significantly
differ in pediatric NHL patients. MTV,. & TLG,, exceed DS in the
estimation of disease progression significantly in this group of
patients.
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Aim/Introduction: To evaluate the value of a Hybrid "®F-FDG
PET/MR in staging of pediatric nephroblastoma. Materials and
Methods: The clinical data of 77 patients who were diagnosed
as nephroblastoma were retrospectively analyzed from April
2017 to July 2019.Patients were divided into the pre-treatment
group ( n=40) and post-treatment group (n=37).The PET/
MR characteristics was analyzed, and the sizeshape, signal
characteristics, relationship with surrounding tissues, SUVmax
value, metastasis and staging characteristics of the tumor were
observed. Pathological and clinical diagnosis results are the
gold standard. Results: Based on NWTS-V staging,the 40 cases
pre-treatment group included 3 cases (7.5%) in stage |, 5 cases
(12.5%) in stage Il, 14 cases (35.0%) in stage lll, 16 cases (40.0%) in
stage IV and 2 cases (5.0%) in stage V.20 (50.0%) tumors occurred
in the right kidney, 17 (42.5%) in the left kidney, 2 (5.0%) in both
kidneys, and 1 (2.5%) outside the kidney (in the spinal canal). The
average maximum diameter of the lesions was 10.25 + 4.12 cm;
The average value of SUVmax was 13.58 + 6.74. 28 cases (70%)
had smooth and clear boundary and pseudocapsule; There were
26 cases (65%) with uneven density, necrosis, hemorrhage and
cystic transformation; “Residual kidney sign”was found in 28 cases
(70%), and 8 cases (20%) were of whole kidney invasion type.
Tumor thrombus in renal vein or inferior vena cava in 5 cases
(12.5%); Lymph node metastasis occurred in 21 cases (52.5%); 17
cases (42.5%) had distant metastasis, including 9 cases of lung
metastasis, 8 cases of bone metastasis, 2 cases of liver metastasis
and 2 cases of brain metastasis. In the post-treatment group, 12
cases (32.4%) had lymph node metastasis and 10 cases (27.0%)
had remote metastasis.Staging after PET/MR imaging: 15 patients
(37.5%) in the pre-treatment group had stage changes, 11 of them
increased from Il to IV, 4 from Il to IV. In the post-treatment group,
12 cases (32.4%) had stage changes, of which 7 cases increased
from stage 0 to stage IV, 2 case increased from stage Il to stage
IV, 3 cases decreased from stage IV to stage 0 due to negative
FDG uptake. Conclusion: '®F-FDG PET/MRI is superior to clinical
in staging of pediatric nephroblastoma.lt has more advantages in
detecting the invasion and distant metastasis around the tumor,
and obviously improves the accuracy of the primary staging and
re-staging of the nephroblastoma.
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Aim/Introduction: To explore which metabolic 18FDG PET/CT
parameters acquired at staging are predictive of overall survival
(OS) and progression-free survival (PFS) in children with bone or
soft tissue sarcomas. Materials and Methods: Pediatric patients
with histologically proven Ewing sarcoma (ES), Osteosarcoma
(OST) and Rhabdomyosarcoma (RMS) who referred to 18FDG PET/
CT for staging before any treatment between January 2010 and
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December 2020 were retrospectively enrolled. SUVmax, metabolic
tumor volume (MTV), total lesion glycolysis (TLG) of primary
tumor were obtained. MTV was defined with a threshold of 40%
of SUVmax. TLG was defined as the product of MTV and SUVmean.
MTV and TLG of all FDG avid metastatic lesions were also noted.
Summation of MTV and TLG of all pathological lesions yielded
the wb-MTV and wb-TLG, respectively. Kaplan-Meier curves and
log-rank test were used to compare survival experience between
PET parameters on cut-off values (median/upper quantile).
Results: PET/CT scan of 87 patients with ES (n: 46, mean age 10.22
+ 3.79 years, 17 females), OST (n: 26, mean age 11.35 + 3.17 years,
11 females) and RMS (n: 15, mean age 8.27 + 5.35 years, 7 females)
were analyzed. 19 patients (41.3%) with ES, 8 (30.8%) with OST and
9 (56.3%) with RMS presented with metastases. Median follow-up
was 55 months (range 7-125). 36 patients (41.3%; 19 ES, 11 OST, 6
RMS) had relapse/progression and 28 patients (32.2%; 11 ES, 12
OST, 5 RMS) deceased. In ES group, patients with SUVmax > 7.25
(70 vs 108 months, p: 0.013), wb-MTV > 129.36 (66 vs 109 months,
p: 0.028) and wb-TLG > 719.10 (47 vs 109 months, p: 0.003) had
lower OS. Also, wb-TLG > 719.10 was significantly associated
with early progression (37 vs 83 months, p: 0.048). Patients with
wb-MTV > 129.36 had shorter PFS but not reaching statistical
significance (53 vs 85 months, p: 0.088). In OST group, SUVmax
> 7.17 (48 vs 90 months, p: 0.026) and wb-MTV > 134.25 (40 vs
85 months, p: 0.017) were associated with increased mortality.
No relationship was found in RMS group, possibly due to limited
number of patients. Conclusion: Staging 18FDG PET parameters
can be used as a prognostic indicator in ES and OST. High SUVmax
and wb-MTV were associated with worse OS. Additionaly, high
whb-TLG was associated with poor OS and PFS in ES.

OP-056

Bone marrow involvement detection by FDG PET-CT in
newly diagnosed Ewing Sarcomas : comparison to bone
marrow aspiration and biopsy, and assessment of visual
interpretation criteria with junior doctors

V. Isnardi', A. Guinot', H. Bahri', E. Paquet’, M. Fazel', L. Besson?,
M. Brahmi', N. Corradini', P. Marec-Berard';

"Lumen Centre Léon Bérard, Lyon, FRANCE,

2University Hospital, Saint Etienne, FRANCE.

Aim/Introduction: Ewing sarcoma (ES) is an aggressive tumour
with an unfavourable prognosis when bone marrow metastasis
are present at diagnosis. Cancer staging identifies 30% of patients
as metastatic at diagnosis, among them 20 % presents bone
marrow involvement or bone metastasis. The overall 5 years
survival is approximately 70% without metastasis and drop to 25%
in case of bone marrow involvement. Bone marrow aspiration and
biopsy (BMAB) are the gold standard for bone marrow assessment.
However recent studies suggest that these invasive and painful
procedures could be replaced by FDG PET-CT (FDG PET). FDG PET
is indeed a sensitive technique for the detection of ES metastasis
and typical sinctigraphic patterns could easily distinguish bone
marrow involvement and focal bone metastasis. Materials and
Methods: We compared the FDG-PET results of 180 patients with
newly diagnosed ES, recorded at the Centre Léon Bérard over the
past 10 years, with BMAB results. Marrow metastatic status was
determined by the nuclear physician’s interpretation at diagnosis.
A blinded centralized review of positive or suspicious FDG PET
was performed by an experienced nuclear medicine physician.
Scintigraphic pattern of bone marrow involvement was defined
by a diffuse, and frankly heterogeneous hypermetabolism of
the axial and proximal appendicular skeleton, and focal bone
metastase was defined by intense focal uptake. Then 3 junior
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doctors performed a blind review of an extracted panel of 24
FDG PET of the 180, including discordant ones according to the
previous centralized review. They had to classify images as bone
marrow involvement, focal bone metastasis or negative. Results:
Of the 180 FDG-PET, 12 were true positive, one false positive,
166 true negative, one false negative. The sensitivity of FDG PET
was 92.3% and the specificity 99.4%. The three junior doctors (2
nuclear medicine physicians, one oncologist) correctly classify 22,
21 and 20 on the panel of 24 FDG-PET respectively. In addition
to the false positive case and the false negative case previously
described, they misclassified none, one patient, and 2 patients
respectively. Conclusion: FDG PET demonstrated a high sensitivity
and specificity as well as a good repeatability and reproducibility,
even by junior doctor. These results suggest that, excepted in
situation of clinical research protocol, BMAB should no longer be
systematically performed for the staging at the diagnosis of ES in
case of typical scintigraphic pattern of bone marrow involvement
on FDG PET and in case of localised ES or pulmonary metastasis
alone.

OP-057

Role of F18 FDG PET/CT inEwing’s Sarcoma Family Of
Tumours (ESFT)

A. Tiwary Vyas', A. Vyas’,

"Janakpuri Superspeciality Hospital, New Delhi, INDIA, “Max
Superspeciality Hospital Vaishali, New Delhi, INDIA.

Aim/Introduction: The role of F-18 FDG PET/CT in staging,
restaging and response assessment of Ewing’s Sarcoma
Family of Tumors (ESFT) - an Indian experience Materials and
Methods: 37 patients of ESFT were assessed by FDG PET/CT
after histopathological diagnosis. The patients had mean age
of 21 years (range 5-45 years); male female - 4.2: 1. Response
was assessed as per PERCIST 1.0 criteria by follow up PET/CT in
26 cases after completion of treatment (surgery for resectable
tumors & chemotherapy / radiotherapy for advanced tumors).
Data was interpreted using qualitative (liver & mediastinal blood
pool) & semi-quantitative (Standardized Uptake Value- SUV max).
Resolution of metabolic activity was marker of response to therapy.
Results: Out of 37, 29 cases were of skeletal Ewing'’s sarcoma
(ES) - 17spinal & 12 extra-spinal,04 Extraskeletal Ewing's (ESE), 02
Askin's tumour of chest wall & 02 PNET (in brain and orbit). 16
(43.2%) cases of stage lla, 01 (2%) llb, 01 (2%) IlI, 08 (21%) IVa & 11
(29.7%) IVb. Spine was the most frequent primary involvement,
followed by extremities. A mixed sclerotic- lytic lesion is seen with
associated soft tissue component and variable heterogeneous
FDG uptake was seen in most of the skeletal lesions. Mean SUVmax
of primary lesion 6.1(range 2.5 to 19.3). Regional lymphnodes (57
% cases) were most common site of metastases, 37% distant
metastases. Lung (21.6 %) followed by bone(18.9 %). there was
CMR 09 /26(34.6%), PMR 07/26 (26.9%), SD 01/26 (3%) & PD 09/26
(34.6%) respectively. Conclusion: Molecular imaging with F-18
FDG PET/CT is a helpful tool for staging & restaging of ESFT as well
as for localization of distant metastases. It is a valuable in response
assessment of all the types of Ewing sarcoma family of tumors by
using qualitative & semi-quantitative (SUVmax) methods.Further
prospective studies are recommended. References: 1.lwamoto
Y (February 2007)’Diagnosis and treatment of Ewing sarcoma”
Jpn. J. Clin. Oncol. 37 (2): 79 89. doi:10.1093/jjco/hyl142. PMID
17272319.2. Ludwig JA. Ewing sarcoma: historical perspectives,
current state-of-the-art, and opportunities for targeted therapy
in the future. Curr Opin Oncol 2008; 20(4):412-418.3.Gerth HU,
Juergens KU, Dirksen U, Gerss J,Schober O, Franzius C. Significant
benefit of multimodal imaging:PET/CT compared with PET alone
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in staging and follow-up of patients with Ewing tumors. J Nucl
Med 2007;48(12):1932-1939.4. Wahl RL, et al. (2009). From RECIST
to PERCIST: Evolving considerations for PET response criteria in
solid tumors .J Nucl Med, 50, 1225-150S.

OP-058

Pediatric tumor patients scanned with a long axial field
of view scanner - a single center experience of reduced
administered doses of ['8F]FDG

C. Bregenzer', K. Krieger', H. Sari'?, K. Zeimpekis', N. Gézltigd!, A,
Cardoso', A. Mendes', A. Rominger', A. Afshar-Oromieh’;
'Department of Nuclear Medicine, Inselspital, University
Hospital Bern, University of Bern, Bern, SWITZERLAND,

?Advanced Clinical Imaging Technology, Siemens

Healthcare AG, Lausanne, SWITZERLAND.

Aim/Introduction: The administered activity for ["FIFDG-PET/
CT in children has always been a subject of discussion. Current
guidelines recommend a dose of 3.7-5.2 MBg/kg body weight
(BW), although the consensus is to use lowest doses as reasonably
possible. The advent of latest generation scanners offers the
opportunity of reducing the administered dose. Here we report
our first experiences with pediatric patients scanned with
reduced doses using a long axial field of view (LAFOV) PET/CT
scanner. Materials and Methods: Twenty-seven ["*FIFDG-PET/
CT scans from 21 children and adolescences (age limit 18 y/o)
with different tumors were included in this retrospective analysis.
Amongst them, three groups were identified depending on the
administered activity: 1 MBg/kg BW, 2 MBa/kg BW and 3 MBg/
kg BW. Acquisition duration was 10 minutes beginning Th post
injection. A LAFOV-PET/CT scanner (field-of-view: 106cm) was
used for all scans. In addition to the aforementioned groups,
a fourth group was formed by simulating 0.5 MBg/kg BW by
histogramming only the first 5 minutes of PET data obtained
with 1 MBg/kg scans. The quality of all scans was assessed in a
blinded manner by two readers using a 5-point Likert scale, with
5 being the best quality and 1 the worst. Results: The children’s
average age was 11.8 £+ 5.6 years, the average body weight was
423 + 22.1 kg. The average Likert scale of the different groups
were as follows: 2.7 + 0.7 for 0.5 MBg/kg (n=10 scans); 3.4 + 0.8
for 1 MBg/kg (n=10); 44 £ 0.5 for 2 MBg/kg (n=9) and 5.0 + 0
for 3 MBa/kg (n=8). There was a significant association between
higher doses and higher Likert scales: p=0.004 for the comparison
between group 1 MBg/kg vs. group 0.5 MBg/kg, p=0.002 for the
comparison between group 2 MBg/kg vs. group 1 MBg/kg and
p=0.013 for the comparison between group 3 MBg/kg vs. group
2 MBa/kg. Conclusion: The image quality obtained with 3 MBg/
kg and the LAFOV-PET/CT scanner was outstanding, although this
dose is lower than recommended by the guidelines. As expected,
image quality decreased significantly with lower doses of ['*F]FDG.
The results indicate that scans with 0.5 MBg/kg were lower quality
and this dose might not be suitable with 10-min long pediatric
scans. Currently we are pursuing further assessments including
lesion detectability and a comparison with scans derived from
a standard PET/CT-scanner, which shall help to find the best
compromise between 1and 3 MBg/kg.
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OP-059

Sedation-free pediatric 'F-FDG imaging on totalbody
PET/CT with the assistance of artificial intelligence

X. Zhou', S. Xue?, Q. Xia', A. Rominger?, J. Liu’, K. Shi;

'Shanghai Jiaotong University, Shanghai, CHINA, ?Inselspital,
Bern University Hospital, University of Bern, Bern, SWITZERLAND.

Aim/Introduction: Sedation is frequently used to ensure that
PET examinations of infants and small children maintain their
diagnostic quality, despite known side effects. However, there
are two key challenges to achieving sedation-free pediatric
PET imaging: fast imaging and CT-free attenuation and scatter
correction (ASC). This study focuses on developing solutions to
these challenges on a total-body PET scanner. Materials and
Methods: First, we explored the solutions based on retrospective
investigation of sedated total-body PET (uExplorer) imaging of
20 pediatric patients (<3 years old) to determine the shortest
time of acceptable PET imaging and to check the feasibility of
CT-free ASC. We assessed the image quality by a 5-point scale
and quantitative metrics including signal to noise ratio (SNR),
tumor-to-background ratio (TBR), root mean square error (RMSE),
and peak-to-mean ratio (PMR) of liver, mediastinum, and lesions.
The deep learning-based method was adapted for the pediatric
CT-free ASC [1]. Then, we validated the proposed solutions on PET
imaging of 5 young children without sedation. Results: Compared
to standard imaging of 300 s, there was no significant difference in
the diagnostic sensitivity, specificity and quantification of tumor
lesions for fast imaging until the reduction to 15s (p>0.05). The
image quality of MIP and lesion in 15s total-body PET scan is
more than 2 score. Compared with 300s, there was no significant
difference in PMR of liver, mediastinal and lesion for 15s imaging
(p>0.05). The RMSE of 155 was 27.16+£10.58. Only liver lesions
smaller than 1 cm and SUVmax < 2.5 may be missed in 15s
imaging. The deep learning-based CT-free ASC can accurately
correct ultrafast PET images. NRMSE and PSNR are 0.52%-+ 0.03%,
48.1+4.5. With the two solutions, we successfully anesthesia-free
PET imaging in 5 children. Conclusion: The proposed solutions
of 15s ultrafast total-body PET imaging and CT-free ASC has
the potential to preserve the image quality and diagnostic
requirements for sedation-free pediatric PET imaging. References:
[1] Guo R, Xue S, Hu J, et al. Using domain knowledge for robust
and generalizable deep learning-based CT-free PET attenuation
and scatter correction. Nature communications. 2022;13:5882.
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EPS-002

SPECT and SPECT/CT Somatostatin Receptor
Scintigraphy in the Follow-Up of Neuroendocrine
Neoplasms of Appendix

V. Artiko, J. Petrovic, D. Sobic Saranovic, N. Petrovic;

Center for Nuclear Medicine, University Clinical Center of Serbia,
Faculty of Medicine University of Belgrade, Belgrade, SERBIA.

Aim/Introduction: Neuroendocrine tumors of appendix (ANETSs),
are rare tumors, usually discovered during emergency surgical
conditions. In spite of lot of data of somatostatin receptor
scintigraphy (SRS) in gastrointestinal neuroendocrine tumors,
there is no much data about ANETs particularly. Our aim was to
establish the role of somatostatin receptor scintigraphy (SRS) in
the follow-up of these patients. Materials and Methods: The total
of 58 patients was investigated, 36 females and 22 males, average
age (483 + 17.8 years). All patients had histological diagnosis of
ANET (55 carcinoids of appendix and 3 tubular carcinoid). Majority
of tumors (38) have been found incidentally during surgery,
while 20 patients had diagnosis of appendiceal tumor before the
surgery. Twenty two patients had tumor grade (G) G1, 19G2 and
17G3. The right hemicolectomy was performed in 32, while the
rest of the patients had appendectomy only. SRS was performed
for restaging in all the patients after surgery early (2 h) and late
(24 h) after iv. application of 740 MBg Tc-99m-HYNIC TOC. In 45
patients only planar viewes and SPECT were performed, while
SPECT/CT was performed in 13. Results: There were 23 true
positive (TP), 29 true negative, 4 false positive and 2 false negative
SRS results. Sensitivity of the method (including both SPECT and
SPECT/CT) was 92%, specificity 87.9%, positive predictive value
85.2%, negative predictive value 93.6% and accuracy 89.7%.
Receiver operating characteristics analysis showed that SRS
scintigraphy is a good test for detection of TP cases (area under the
curve of 0.850, 95% confidence interval (Cl): 0.710-0.990, P < 001).
SPECT contributed to diagnosis in 12 TP findings in comparison
to planar images. SPECT/CT contributed in 7/15 patients, in
5 confirming the positive finding (Krenning score 2) and in 2
excluding it in comparison to SPECT. In 12 patients Krenning
score was 4, in 6 patients 3 and in 5 patients 2. In 21 patients
SRS significantly changed the management of the patients (in 8
surgery was repeated, in 10 somatostatin analogues included and
in 3 peptide receptor radionuclide therapy performed). Median
progression-free survival in SRS positive patients was 53 months
(95%Cl: 39.8-118.1 months) while in SRS negative patients it was
61 month (95%Cl: 42.9-77.9 mo), without statistically significant
difference between the two groups (P = 0.434). Conclusion: SRS
proved the value in the follow-up of the patients with ANETs
after surgery, with added value with SPECT and particularly with
SPECT/CT.
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EPS-003

Total tumour volume in a GEP-NET patient cohort treated
with intraarterial Lu-177 DOTATATE PRRT

H. Schmid, S. Kunte, G. Sheikh, A. Holzgreve, P. Bartenstein, L.
Unterrainer, M. Zacherl;

Departement of Nuclear Medicine University Hospital,

LMU Munich, Munich, GERMANY.

Aim/Introduction: Peptide radio-receptor therapy (PRRT) with
Lu-177 DOTATATE has been approved for the treatment of patients
with well-differentiated gastroenteropancreatic neuroendocrine
tumours (GEP-NET). In the case of predominantly hepatic
metastasis, attempts have been made to achieve an increased
therapeutic effect on these metastases by local intraarterial
PRRT. Different results have been published regarding a possible
therapeutic benefit. Hence, to the best of our knowledge for
the first time in our study we investigate a new approach, the
influence of local intraarterial and intravenous tumour therapy on
the total tumour volume (TTV) in an inter-individual comparison.
Materials and Methods: 20 patients with GEP-NET undergoing
Lu-177 DOTATATE therapy were retrospectively included in the
study. Of these, 10 patients received PRRT intraarterially via port
catheters placed in the hepatic arterial vessels. The comparison
group of 10 patients was treated with intravenous infusion of
PRRT. The matched comparison group was primarily selected
according to visual hepatic tumour burden and primary location
of the neuroendocrine tumours. The total tumour volume (TTV)
in Ga-68 DOTA-TATE PET/CT was determined at fixed thresholds.
Clinical and laboratory parameters as well as follow up imaging
were evaluated before and after two cycles of Lu-177 DOTATATE
therapy. Results: The mean baseline TTV was comparable with
764.0 ml vs 864.2 ml for the intraarterial and intravenous patients,
respectively, with a reduction to 703.3 ml vs 753.1 ml after two
cycles of therapy, a mean percentage reduction corresponding to
-10.8%vs-21.0 % respectively. There were no significant differences
in TTV after two cycles in either the intraarterial or intravenous
groups (p=0.55 vs p=0.13). There was no significant difference in
the change of laboratory parameters, such as the renal retention
parameter creatinine (p>0.99 vs p=0.26) and the tumour marker
chromogranin A (p=0.09 vs p=0.62) or the PET parameters SUVmax
(p=0.19 vs p=0.22) and SUVmean (p=0.22 vs p=0.70). In contrast,
serotonin showed a significant decrease in both patient groups
(p=0.002 vs p=0.04). In a direct comparison of both patient groups,
there was no significant difference in the percentage decrease of
TTV (p=0.82), the renal retention parameters creatinine (p=0.58)
and TER (MAG3) (p=0.73) or the PET parameters SUVmax (p=0.91)
or SUVmean (p=0.32). Conclusion: Total tumour volume (TTV) did
not show significant difference in reduction between patients
receiving intraarterial and intravenous Lu-177-DOTATATE therapy
in a comparable patient population. The percentage changes in
TTV also did not show significant correlations with the clinical and
imaging data.
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EPS-004

Somatostatin receptor antagonist PET/CT imaging
provides better staging of lymph node than contrast
enhanced CT prior to lymph node dissection in patients
with duodenum and pancreatic neuroendocrine tumors
W. Zhu, B. Yin, X. Wang, M. Liu, Q. Xu, W. Wu, L. Huo;

Peking Union Medical College Hospital, Beijing, CHINA.

Aim/Introduction: Somatostatin receptor (SSTR) antagonist
PET/CT is an effective modality to evaluate well-differentiated
neuroendocrine tumors (NETs). For patients with pancreatic
NET (pNET), especially those with small tumors, lymph node
dissection is not routinely planned and sometimes enucleation
is performed. However, this would leave the patients at risk
of recurrence if there is lymph node metastasis. There’s, so far,
few evidence regarding the value of presurgical SSTR-targeted
imaging in the assessment of lymph node metastasis in these
patients. In this study, we aim to assess the value of presurgical
antagonist PET/CT imaging using pathological results as ground
truth and compare it to presurgical contrast-enhanced CT (ceCT).
Materials and Methods: \We retrospectively reviewed patients
who had presurgical SSTR antagonist PET/CT as well as ceCT
and underwent surgical resection in our hospital. The surgical
procedure, whether lymph node dissection was performed, the
number of lymph node dissected, and the number, location, and
size of metastatic lymph nodes were recorded. The PET/CT images
and ceCT images were also reviewed. The number and location
of positive lymph nodes were recorded, respectively. Results:
A total of 28 patients were reviewed, of whom 9 patients did not
have lymph node dissection (enucleation in 4 patients) and were
ruled out in the further analysis. In the remaining 19 patients (12
pancreatic NETs, 7 duodenum NETSs), a total of 230 lymph nodes
were dissected. Of them, 19 metastatic lymph nodes were found
in 9 patients. The patient-level sensitivity, specificity, and accuracy
were 78% (7/9), 100% (10/10), and 89% (17/19) for antagonist
PET/CT and 33% (3/9), 100% (10/10), and 68% (13/19) for ceCT,
respectively. The lesion-level sensitivity, specificity, and accuracy
were 47% (9/19),98% (207/211), and 94% (216/230) for antagonist
PET/CT and 26% (5/19), 100% (211/211), and 94% (216/230) for
ceCT, respectively. The average size of detected and undetected
metastatic lymph nodes was 0.71 ¢cm (0.3 - 1.2cm) and 0.34 cm
(0.2 - 0.5 cm), respectively. Conclusion: Antagonist PET/CT is
better than ceCT for lymph node staging prior to lymph node
dissection in patients with duodenum and pancreatic NET.

EPS-005

Normalization and 2-bit-quantization of PSMA-PET using
the visual miPSMA Score for training an deep learning Al
for prostate cancer detection

B. Schemmer;

Uniklinik Bonn, Bonn, GERMANY.

Aim/Introduction: Prostate cancer is a leading cause of death in
men worldwide, early detection is crucial for effective treatment.
Positron Emission Tomography (PET) is a widely used imaging
modality for prostate cancer detection with the standard uptake
value (SUV) commonly used as a measure of tumor activity.
However, SUV has limitations, and new methods are being
developed to improve the value of PET imaging. One such
method is the miPSMA Score, which uses a visual qualitative
scoring system for the interpretation of tumor uptake with
blood-pool, liver and parotid gland as references for uptake.
Materials and Methods: \We included patients with histologically
confirmed prostate cancer who underwent PSMA-PET/CT imaging
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for primary staging or biochemical recurrence with at least one
PSMA-PET studyand one PSA-value perpatient, totrainandvalidate
our Almodel. We included 50 patients, median age 71 years (range,
55-86 years). The majority had intermediate-risk or high-risk disease
(78%), most had a PSA-level >5 ng/mL (61%). The Al was based
on deep learning and provided with whole-body PET-images as
well PSA-values. The Al was specifically not trained to find any
subtle metastasis with uptake below blood-pool. The PET-images
were preprocessed, uptake values below blood-pool were no
longer present in the training images. Detection was evaluated
as successful when there was a corresponding labeled metastasis
in the data. To increase the amount of training data, the whole
bodies were presented as single image slices (~50*400 images).
Results: The results of the study showed that using the visual
miPSMA Score as quantization/normalization method for Al
training a reliable detection of suspicious lesions is possible with
a small dataset. We achieved a good sensitivity of 74% (mainly
due to low uptake lesions in the pelvis and lesions close to
other higher uptake lesions). However specificity was only 62%
due to misinterpretation of unspecific findings such as ureter,
inflammation and vaccination, on the other hand only lesions
that need human interpretation were detected. Conclusion:
This study demonstrates the potential of normalization and
2-bit-quantization of PSMA-PET using the visual miPSMA Score
for deep learning Als as a method to eliminate irrelevant image
findings from PET images, thus reducing the workload of the
reader. The Al itself currently still has a lot to learn, especially in
regard to unspecific findings and low uptake lesions.

EPS-006

Retrospective Analysis of 666 Gallium-68 Labeled
Somatostatin Receptor Antagonist PET/CT Imaging in
Over 500 Patients: Experience from a Single Center in
China

W.Zhu', M. Liu', Y. Cheng’, R. Jia?, C. Bai', L. Huo';

'Peking Union Medical College Hospital, Beijing, CHINA, °The
Fifth Medical Center, General Hospital of PLA, Beijing, CHINA.

Aim/Introduction: Somatostatin receptor (SSTR) antagonist
is a type of somatostatin analogues characterized by low
internalization rate and high tumor affinity. Promising results have
been observed in preclinical and small-sample clinical studies
using Gallium-68 labelled SSTR2 antagonist to characterize
neuroendocrine tumors (NETs). We present here a large cohort
of SSTR antagonist imaging studies in patients with confirmed/
suspected NETs. Materials and Methods: We retrospectively
reviewed all SSTR antagonist PET/CT imaging studies performed at
our center from Nov 2018 to Mar 2023. The patient’s demographic
characteristics, indication, primary tumor, tumor grade, imaging
probe, and imaging results (binary and quantitative) were
recorded. A final clinical diagnosis was made for each patient
based on all information available, including pathological results,
clinical characteristics, complementary imaging modalities, and
follow-up. It was recorded as positive/negative for NETs and
served as ground truth to calculate the patient-level diagnostic
efficacy of antagonist imaging. Comparative imaging was also
performed in some patients using either ®“Ga-DOTATATE or
another SSTR antagonist. The quantitative parameters and binary
imaging results were compared. Results: A total of 666 antagonist
studies were reviewed in 593 patients. In 25 patients, the final
diagnosis could not be made based on current information
and required further follow-up. In the other 568 patients, 641
antagonist studies were performed, 64% (411/641) of which
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were performed with ®Ga-NODAGA-LM3, 9% (58/641) with
®Ga-NODAGA-JR11, 16% (105/641) with ®Ga-DOTA-LM3, and
10% (67/641) with %Ga-DOTA-JR11. The indications included NET
(98%, 555/568) and PPGL (2%, 13/568). The primary locations of
NET were from pancreas (54%, 301/555), rectus (12%, 66/555),
small intestine (11%, 61/555), stomach (5%, 29/555), lung
(5%, 27/555), thymus (3%, 17/555), others (4%, 21/555), and
unknown (6%, 33/555). The patient-level sensitivity, specificity,
and accuracy of antagonist imaging (all tracers combined) were
88.9% (487/548), 94.6% (88/93), and 89.79%(575/641), respectively.
In particular, the patient-level sensitivity, specificity, and accuracy
of %Ga-NODAGA-LM3 was 89.1% (310/348), 93.7% (59/63), and
89.8% (369/411). Overall, the SUVmax of antagonist imaging
is similar to agonist (39.6 vs. 39.5, n=133). However, remarkable
differences were noted between different antagonists.
While %Ga-NODAGA-LM3 demonstrated higher uptake than
%Ga-DOTA-TATE (57.1 vs 40.0, n=30), %®¥Ga-NODAGA-JR11 (39.7
vs. 34.3, n=23) and %Ga-DOTA-LM3 (38.0 vs. 37.8, n=40) showed
similar uptake compared to ®Ga-DOTA-TATE and %Ga-DOTA-JR11
showed the lowest uptake (28.1 vs. 43.8, n=40). Conclusion:
Antagonist PET/CT is a powerful tool for NET imaging with high
diagnostic efficacy. Of different antagonists, Ga-NODAGA-LM3
seems to have the best imaging profile.

EPS-007

['8F]F-AlI-NOTA-Octreotide versus [111In]In-DTPA-
Octreotide for neuroendocrine tumours imaging: results
of first 10 patients

B. Arruda Matheos de Lima’, R. C. M. Felix', P B. Pujatti’, D.

A. Bulzico', M. P Carneiro’, M. A. S. Cardoso’, M. L. Gomes' T. T.
Guimardes', J. W. E. Silva’, E. R. Oliveira’, C. H. F. Costa’, R. G. Silva',
A. C. Bispo?, D. M. Zouain®

'Brazilian National Cancer Institute, Rio de Janeiro, BRAZIL,
°R2IBF Radiopharmaceuticals, Rio de Janeiro, BRAZIL.

Aim/Introduction: SPECT with ['"'In]In-DTPA-octreotide is still
an option in the context of public health systems of developing
countries for neuroendocrine tumor (NET) imaging. However, it is
well known this technique has several limitations that adversely
affect its accuracy. Positron emission tomography (PET/CT)
imaging using ['®FIF-AIF-NOTA-Octreotide would be a viable
option, as it offers greater spatial resolution and better anatomical
localization than SPECT/CT and the radiopharmaceutical is
superior in technical aspects of its implementation and costs,
being the choice for services that could not prepare [%Ga]
Ga-somatostatin analogues. Materials and Methods: This study
was a prospective, non-randomised, controlled and blinded clinical
trial, designed to compare, for the first time, the effectiveness of
PET/CT with ["F]F-AIF-NOTA-Octreotide and SPECT/CT with ['"'In]
In-DTPA-octreotide, in detecting lesions during staging, restaging
and follow-up of neuroendocrine tumors. Patients referred to
the nuclear medicine service of a public hospital for SPECT with
[""'In]In-DTPA-octreotide were invited to also undergo the PET/CT
with ["®F]F-AIF-NOTA-Octreotide; no later than three weeks after
SPECT. Results: So far, 10 patients were included, seven female;
mean age 57.7 = 11.9 years; grade | (n = 2) and grade Il (n = 8);
gastrointestinal (n = 6), pancreatic (n = 2), lung (n = 1) or primary
unknown NET (n = 1). [""In]In-DTPA-octreotide identified hepatic
metastasis in seven patients - one patient with one, one with
2-5 and five with >5 lesions (Kreening 3-4) - and ["®F]F-AIF-NO-
TA-Octreotide in eight patients - three with 2-5 and five patients
with >5 lesions [SUVmax 19.07 + 8.1 and tumour-to-background
ratio (TBR) 4.16 + 1.2]. Positive lymph nodes were found in three

@ Springer

patients with ["""In]in-DTPA-octreotide - one in two patients and
2-5 in one patient (Kreening 3) - and five in PET/CT with ['®F]
F-AIF-NOTA-Octreotide - one in one patient; 2-5 in two and >5
in five patients (SUVmax 8.94 + 8.5; TBR 0.61 + 0.3) in PET/CT (p
= 0.345). In addition, ["F]F-AIF-NOTA-Octreotide imaged lesions
in pancreas in two patients (SUVmax 16.00 + 8.7, TBR 3.10 + 0.9)
and in bone in three patients (SUVmax 3.05 + 1.8; TBR 0.50 + 0.0),
which were not previously identified by ['"'In]in-DTPA-octreotide.
Conclusion: These preliminary results showed that PET/CT with
['8F]F-AIF-NOTA-Octreotide detected a greater number of lesions
than SPECT/CT with [""'In]In-DTPA-octreotide in liver and lymph
nodes and extra-hepatic disease, not identified in SPECT/CT with
[""In]In-DTPA-octreotide (upstaging) and a high liver TBR, which
enables better lesion delineation.
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neuroendocrine tumors using a fast whole-body 360°
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Aim/Introduction: This study aimed to assess the results provided
by whole-body SPECT images recorded after '’Lu-DOTATATE
injection using a high-speed whole-body 360° CZT-SPECT camera
for monitoring and prediction of treatment response in patients
with metastatic neuroendocrine tumors (NET), with a comparison
to pre-therapeutic ®Ga-DOTATOC PET. Materials and Methods:
We included consecutive patients with metastatic NET treated
by 2 to 4 injection-cycles of "’Lu-DOTATATE and who underwent
a pre-therapeutic %Ga-DOTATOC PET and subsequently,
18-minute whole-body '"Lu 360° CZT-SPECT recording after each
77Lu-DOTATATE injection. The tumor Standardized Uptake Values
(SUV) were compared according to the presence or absence
of a significant volume change (> 28%) between pre- and
post-therapeutic MRI investigations. Results: A total of 39 tumors
from 14 patients (67+11 years, 7 women) were considered and
among these tumors, 8 from 4 patients had a decreased volume
(V-), 24 from 11 patients had an unchanged volume (V+), and 7
from 5 patients had an increased volume (V+) during treatment.
The V- NETs were strongly predicted by high tumor SUV measured
on either: (i) the "7Lu-DOTATATE SPECT recorded after the first
injection (for SUV mean, V-: 17.948.4 vs.V+: 8.5+4.8 or V+: 4.7+5.0,
both p < 0.001) or (i) the pre-therapeutic ®Ga-DOTATOC PET (V-:
4294219 vs.V+:13.046.4 orV+: 10.8+7.2, both p<0.001). However,
this initial higher uptake within V- NETs was not observed on the
177Lu-DOTATATE SPECT recorded afterthe 27,3, or4injectionsand
there was no difference in all SUV comparisons made between V+
and V-. The tumor uptake of "’Lu-DOTATATE exhibited a decrease
during treatment in V- (p=0.01 for both SUV max and SUV mean),
whereas no significant changes with time were observed on SUV
from the V+ or V+ tumor groups. Conclusion: The shrinkage of
NETs treated by '"’Lu-DOTATATE may be predicted by a particularly
high tumor uptake on the whole-body '"/Lu-SPECT recorded after
the first injection, and a similar prediction may be achieved on
a pre-therapeutic ®Ga-DOTATOC PET. By contrast, the 7/Lu-SPECT
recorded after the 2nd, 3rd or 4th "/Lu-DOTATATE injections are
poorly predictive, presumably because of treatment-related
remodeling factors.
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Aim/Introduction: Treatment with [177Lu]Lu-DOTATATE irradiates
the radiosensitive hematopoietic stem cells in red marrow
causing grade % hematological toxicities in up to 10% of patients.
Expression of somatostatin receptors subtype 2 on CD34+
stem cells has been previously identified, potentially leading to
retention in the bone marrow cavities. Accurate yet accessible
dosimetry methods are crucial to understand and potentially
prevent hematological toxicities in the future as peptide receptor
radiotherapies are increasingly utilized. Considering the specific
uptake in red marrow, our aim has beento investigate a new hybrid
dosimetry method. Materials and Methods: The study includes
the first two treatment fractions of 49 patients treated with [177Lu]
Lu-DOTATATE. 4 planar images (2, 24, 48 and 168 h.p.i.) and a
SPECT-CT (24 h.p.i.) were collected. In planar images, the body was
divided into a high-uptake compartment (HC) consisting of liver,
spleen, kidneys, and tumours, and a low-uptake compartment
(LC) consisting of the rest of the body. The bone marrow absorbed
dose (BM) was calculated as the sum of the cross-doses from the
HC and LC and the self-dose, estimated using the kinetics from
the planar images, adjusted by the activity concentration in
the lumbar vertebrae in the SPECT images. Two methods were
employed: utilizing the kinetics of the LC or the HC. Results:The
median BM where estimated to 0.32 Gy/7.4 GBq and 0.29 Gy/7.4
GBq using the kintics of LC for treatment fraction one and two,
respectively. Using the kinetics of the HC, the median BMs were
0.39 and 040 Gy/7.4 GBg. The correlation between the BM and
the level of platelet counts were significant for both methods after
treatment fraction one and two with r-values at 0.43 and 0.72 using
the kinetics of the LC and 0.45 and 0.65 using the kinetics of the HC.
Conclusion: Due to the prolonged retention observed for
[177LulLu-DOTATATE in bone cavities, the kinetics of the bone
marrow was equated to that of the high-uptake compartment.
The correlation between BM and platelet count was
expected to be stronger when utilizing the kinetics of the HC.
However, this was only achieved after treatment fraction one.
References: Hagmarker L, Svensson J, Rydén T, Gjertsson P,
Bernhardt P. Segmentation of Whole-Body Images into Two
Compartments in Model for Bone Marrow Dosimetry Increases
the Correlation with Hematological Response in "7Lu-DOTATATE
Treatments. Cancer Biother Radiopharm. 2017 Nov;32(9):335-343.
doi: 10.1089/cbr.2017.2317. Epub 2017 Nov 10. PMID: 29125780.
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Aim/Introduction: Peptide Receptor Radionuclide Therapy
(PRRT) is an effective therapeutic option for patients with
somatostatin receptor expressing neuroendocrine neoplasms.
However, patients with functional tumours may develop an
acute flare of symptoms during or after PRRT. The aim of this
study was to review the incidence and outcomes of patients
requiring hospital admission for hormone secretion within
the 14 days following [177LulLu-DOTA-Octreotate (LuTate)
at one NET centre. Outcomes measured were elective versus
unplanned admissions, length of stay and level of care required.
Materials and Methods: A retrospective review of all patients
who received LuTate between March 1 2020 and March 31 2023
was performed. Before treatment, all patients were reviewed
by the Nuclear Medicine Team and identified as high risk if
they had any of the following risk factors: a functional tumour
with high tumour markers, previous hospital admissions for
functional syndromes, high burden of disease or baseline
uncontrolled  symptoms on  maximal medical therapy.
Patients were discussed at a Multi Disciplinary Meeting to
determine requirements for elective inpatient LuTate. Prior to
elective admission the oncology, endocrinology, high-acuity
management teams, and ward staff were formally notified,
and patients’ medical status optimised by specialist physicians.
Results: 265 patients (150 males, age range 11 to 94 years, median
65 years) received a total of 716 cycles of LuTate. 20 patients (8%),
24 treatments, were admitted electively for hormone secretion
management (12 phaeochromocytoma/paraganglioma, 7
carcinoid, 3 insulinoma, 2 Cushing’s), of whom 7 patients (9
treatments total, 38% of admitted treatments) experienced a flare
in hospital. Only one patient had an unplanned admission due to
hormonal flare post LuTate (management of Cushing’s syndrome).
Median length of stay was 2 days (range 2-19) for the elective
group vs the 14 day stay for the single unplanned admission. All
patients received multidisciplinary inpatient care. None of the
elective/unplanned admissions required escalation of care above
ward level management. There were no deaths in this time period.
Conclusion: This study suggests that hormone flare should be
considered as a risk for patients with functional NET undergoing
PRRT. With identification of high-risk patients, adequate
pre-treatment patient preparation, and planned multidisciplinary
involvement, the incidence of unplanned admission for hormone
flare and requirement for intensive care utilisation is very low at
our hospital after LuTate treatment.
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Impact of volumetric parameters applied to '’Lu-
DOTATATE SPECT-CT in the survival of NET patients after
PRRT

S. Menendez-Sanchez', \/. Betech-Antar', E. Guillen?, J. Rosales’,
L. Garcia-Belaustegui?, A. Bronte', J. Bastidas', T. Cuenca’, P.
Echegoyen’, A. Chopited’, E. Prieto’, J. Marti-Climent’, J. Arbizu’;
'Clinica Universidad de Navarra, Pamplona, Navarra,

SPAIN, “Clinica Universidad de Navarra, Madrid, SPAIN.

Aim/Introduction: To evaluate differences in volumetric
parameters of 177Lu-DOTATATE SPECT/CT between PRRT cycles
as a potential marker of survival prognosis. Materials and
Methods: We studied 19 NET patients (5 foregut / 5 midgut
/5 hindgut /3 pheochromocytoma-paraganglioma / 1 lung),
mean age 55yo [+14.2], 52.6% males, referred to PRRT using
177Lu-DOTATATE. Mean activity was 28.8 GBq [+2.05]). Volumetric
parameters of SPECT-CT performed 24 hours after first (C1) and
fourth (C4) cycles included Metabolic -Tumor- Volume (MTV) and
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Total- Lesion -Activity (TLA) of selected regions. MTV and TLA
were obtained using both three-dimensional volume-of-interest
isocontouring and whole-body thresholding techniques
combined with automated segmentation of liver, and skeleton on
CT images, with lesions outside those organs separately assigned
to abdomen as appropriate, using work in progress syngo.via Ml
General Anatomy Segmentation software (Siemens Healthineers,
Knoxville, TN). Sign test and Cox regression statistical analyses
of volumetric parameters between C1 and C4 PRRT cycles with
respect to PFS and OS were conducted. Results: Changes in the
calculated MTV and TLA values between C1 and C4 cycles in the
selected regions of the whole population didn't reach statistical
significance (table 1). On the other hand, TLA in the selected
regions, when present, remained stable in 11 patients, decreased
in 7 patients and increased in 1 patient, but didn't correlate with
survival. PFS rates at one, two and three years after PRRT were
81.7% (95% Cl: 0.53 - 0.93), 44.95% (95% Cl: 0.19 - 0.68) and 33.7%
(95% Cl: 0.10 - 0.59), respectively. OS rates were 88.8% (95% Cl:
0.62 - 0.97), 73.79% (95 CI: 043 - 0.89) and 59.03% (95 Cl: 0.23 -
0.82)respectively.Patients with reductions in Liver MTV and
TLA showed a longer OS (HR:0.99; p=0.03; and HR:0.99; p=0.06,
respectively), but does not correlate with increase of PFS (p=0.36).
However, neither Abdomen nor Skeleton MTV and TLA reductions
showed a longer OS or PFS (table 2). Conclusion: Liver MTV and
TLA reduction between PRRT cycles correlate with longer OS and
might be used as an effective tool for PRRT response assessment.
Validation of the results with a larger cohort is recommended.
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Metabolic tumor volume response on FDG-PET after
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Aim/Introduction: Pheochromocytomas and paragangliomas
(PPGLs) are rare neuroendocrine  tumors  producing
catecholamines. Radionuclide therapy with ["*'Imetaiodo-
benzylguanidine(MIBG) is a first-line treatment for MIBG-avid
unresectable or metastatic PPGLs. Previously, we reported
high metabolic tumor volume (MTV) can be a poor prognosis
factor. In this study, we evaluated metabolic response (i.e, MTV
change) to first [*'IIMIBG therapy in unresectable or metastatic
PPGLs patients in relation to other clinical factors. Materials and
Methods: Between 2001 and 2020, 28 patients with unresectable
or metastatic PPGL could be followed up for at least 1 month
after the first ['*'IMIBG therapy at our institute. Excluding patients
with unavailable prognosis data, clinical data insufficiency except
FDG-PET, we analyzed 20 patients undergoing FDG-PET before
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and after first ["*'IIMIBG therapy. We utilized a single dose of 5.5GBq
of [®'IMIBG three times basically, although for some cases the
number of treatments were increased or decreased considering
treatment efficacy and side effects. MTV was calculated using
liver SUV (mean+3SD) as a threshold on the free software Metavol
(Hirata K, et al. PLoS ONE. 2014). Partial remission (PR) was defined
as a >30% decrease in MTV, progressive disease (PD) as a >30%
increase, and stable disease (SD) as a change between -30%
and +30%. We divided the patients into PD group and non-PD
group and OS of each group was compared using log-rank test.
Relationship between metabolic response and other factors
(age, sex, tumor type (pheochromocytoma vs. paraganglioma),
metastatic sites, history of chemotherapy or external radiation,
and 24-hour urine catecholamine levels) were evaluated using
logistic regression analysis. Results: Median follow-up time
was 55.5 months (range: 2-136) and 9 (45%) patients died. The
number of ["*'IMIBG therapy per patient ranged 1 to 8 (median
3[HK1] ). Semi-quantitative analysis showed median pre- vs.
post-treatment MTV 1. 63x10 (range: 0-2.02x10%) mL vs. 2.12x10
(range: 0-8.60x10% mL. Two patients were classified as PR, 10
patients as SD, and 8 patients as PD There was a significant
difference in prognosis between the PD and non-PD groups
as assessed by MTV (p = 0.0141). Higher urinary dopamine was
significantly associated with poor metabolic response ([OR] =
1.002, p = 0.029); however, the other clinical parameters were
not significant. Conclusion: Poor metabolic response, measured
with MTV, to first ["*"JMIBG therapy in unresectable or metastatic
PPGLs was related to shorter OS. Poor metabolic response can be
predicted using urinary dopamine level.
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Aim/Introduction: Radioligand therapy is an effective treatment of
neuroendocrine tumors. Apart from efficacy toxicity is a important
factorwhen establishing the best therapeutic approach.The aim of
our study was to evaluate late toxicity of PRRT in patients with well
differentiated neuroendocrine tumors. Materials and Methods:
The study enrolled 115 NET patients treated with PRRT therapy
from 08.2005 to 11.2012. Patients were treated either with 4 cycles
of 90Y-DOTATATE (80 mCi per cycle) or 4 cycles of 90Y-DOTATATE
(80 mCi per cycle) and 1 cycle of 177Lu-DOTATATE (200 mCi).
After the completition of the theraoy patients were randomly
assigned to somatostatin analouges therapy or observation.
Results: The mean follow-up time from the first cycle of isotopic
treatment to the last observation or death was 6.6 (3.18-10.22)
years. During this time late and persistent creatinine elevation
occurred in 46/115 patients (40%) and was of G1 grade in almost
half of the patients 22 (19.1%). Eleven 11/115 (9.6%) developed
G3/4 nephrotoxicity. In the univariate analysis, there was no
statistically significant correlation between - chemotherapy,
MIBG therapy, computed tomography with iodinated contrast,
hypertension/diabetes, age or with somatostatin analogues after
PRRT - and elevated creatinine.Acute bone marrow damage after
isotope treatment was mostly mild and reversible, occurring
in 33/115 (28.7%) patients, mainly in grade G1/G2 3(0/115
patients; 26%). In 3 patients (2,6%) thrombocytopenia G3 was
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diagnosed. In 4/115 (3.5%) patients serious, late haematological
complications were diagnosed. In 1 patient, acute myeloblastic
leukemia was diagnosed approximately 10 years after
completion of chemotherapy (platinum based) and 8 years after
completion of isotope treatment. Three patients underwent
only isotopic treatment. No other malignancies were diagnosed.
Conclusion: PRRT treatment is well tolerated but serious, late
toxicity is diagnosed in up to 10% of patients.
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Aim/Introduction: The correlation between the tumour
absorbed dose and radioligand therapy (RLT) response is very
difficult to assess and so far, it has not been established. RLT has
been shown to be very effective in patients with neuroendocrine
tumours (NETs) but disease progression is reported in 20%-30%
of patients. Treatment failure probably depends on many factors
and our hypothesis is that it could also depend on the lower
dose received by some lesions during treatment. Hence, we aim
to evaluate a dose-response correlation for NET patients treated
with RLT. Materials and Methods: The DOTATER-1 trial consisted
in the administration of tandem Y90/177Lu-DOTATOC therapy
in patients with advanced NET in a prospective, single-center,
non-randomized phase Il clinical study (FudraCT:2015-005546-
63). 177Lu-DOTATOC was administered during the first course of
therapy in order to obtain tumour absorbed dose, derived from
the acquisition of 4 sequential SPECT/CT. An experienced nuclear
medicine physician (AF) manually segmented lesions on 24-h
SPECT/CT. Therapy response was assessed 3 months after RLT by
CT using response assessment criteria in solid tumours (RECIST 1.1)
or MR, in particular for bone lesions. For statistical analysis, logistic
regression for repeated measures was used. Results: Fifty-five
patients 69.62%) with stable disease (SD) or partial response (PR)
were classified as responders and 24 (30.38%) as non-responders.
In total 258 lesions were analyzed: 209 (81%) with SD or PR
classified as responders and 49 (19%) as non-responders. Hepatic
lesions were 164 (63.6%), lymph node 40 (15.5%), bone 20 (7.7%),
lung 4 (1.6%), pancreas 13 (5%), intestinal lesions 4 (1.6%) and
other organs 13 (5%). Higher total lesion absorbed dose (TLAD)
was related to PRRT response (OR 0.52, 95% Cl 0.3-0.91; p=0.02).
There was a statistically significant association between TLAD and
response status for lymph node (OR = 1.20, p=0.0007; median
dose 67 vs 6 Gy) and bone (OR = 1.13, p = 0.0147; median dose
88 vs 15 Gy) and a borderline result for liver (OR = 1.01, p=0.0595;
median dose 105 vs 71 Gy). Finally, in terms of trend, the result
obtained for other organs (OR = 1.02, p=0.0967; median dose 53
vs 35 Gy) was also interesting, considering the limited number
of available lesions. Conclusion: Based on dosimetric evaluation
significant results were obtained exploring the correlation
between tumour absorbed dose and RLT response. These results
suggest that dosimetric approach may be useful for predicting
treatment response.
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Aim/Introduction: In the era of therapeutic de-escalation,
the opportunity to move from systematic axillary lymph node
dissection (ALND) to sentinel lymph node (SLN) or target
axillary dissection (TAD) in axillary node-positive breast cancer
patients after neoadjuvant systemic therapy (NST) is currently
considered. The purpose of this study was to identify FDG-PET
parameters associated with axillary pathological complete
response (pCRAX) in the most proliferative molecular subtypes,
eg triple negative (TN) and Her2+. Materials and Methods:
Patients with newly-diagnosed TN or Her2+ breast cancer,
with histologically-proven axillary node metastasis, no distant
metastasis and indication of NST were prospectively included.
FDG PET/CT scans were performed at baseline and after one
cycle of NST. Metabolic parameters at baseline (1) and their
variations (Delta A) were assessed: Standard Uptake Values
(SUVmax, ratio SUVmax/SUVmax hepatic, SUVpeak, SUVmean),
Total Lesion Glycolysis (TLG), Metabolic Total Volume (MTV) for
axillary node (Ax). All patients underwent ALND after NST. Logistic
regressions with ROC curves were used to determine parameters
associated with pCRAx. Optimal thresholds for quantitative
parameters were determined using the Youden index method.
Results: 61 patients (24 TN (a), 19 non-luminal Her2+ (b) and 18
luminal Her2+ (c)) were recruited. pCRAx was observed for 35
patients (54%, 79% and 39% in a, b and ¢ groups). Median value
of Axillary SUVmax at baseline (AxSUVmax1) were 7.9, 7.0 and 5.2
and of Axillary DeltaSUVmax (AxASUVmax) -62%,-60% and -47% in
a, b and c groups, respectively. In univariate model, in the whole
population, AXASUVmax showed the greatest AUC for prediction
of pCRAX (0.72 [95%Cl: 0.59-0.85]), whereas AxSUVmax1 AUC was
not statistically significant (AUC=0.6 [95%Cl: 0.46-0.74]). Specificity
and sensitivity of AXASUVmax were 96% and 49% respectively for
predicting pCRAx with an optimal threshold of -69%. Odd Ratio
(OR) associated with AxASUVmax<-69% compared to >-69%
was 24.0 [95%Cl: 2.9-194]. In multivariate model, adjusted on
molecular subtypes, AxASUVmax was still significantly associated
with pCRAX (OR=20.7 [95%Cl: 2.5-172]). AUCs adjusted on the
molecular subtype were not significantly modified compared to
univariate model (for AxASUVmax: AUC=0.72 [95%Cl: 0.59-0.85];
p=0.45 compared to unadjusted AUC) suggesting that thresholds
were not significantly different in each molecular subtype.
Conclusion: Axillary DeltaSUVmax seems to be the most relevant
metabolic parameter to predict an axillary pathological complete
response and early metabolic response could be a valuable tool
for selecting patients eligible for axillary surgical de-escalation
after NST, regardless molecular subtypes.
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Aim/Introduction: ~ Trastuzumab  deruxtecan (T-DXd), a
HER2-targeted antibody-drug conjugate, has led to a major
paradigm shift in the treatment of patients with HER2-low breast
cancer and established HER2-low as a new targetable patient
population, shifting away from the historical binary categorization
of HER2 status as either HER2-positive or -negative. Our prior
experience with HER2 PET imaging with radiolabeled anti-HER2
antibodies demonstrated a high number of false positives for
HER2-positive malignancy when compared to biopsy, limiting
clinical utility (1-3). We hypothesize that HER2 PET imaging may
be detecting HER2-low lesions in addition to HER2-positive
lesions, thus possibly explaining the high false positive rate.
Materials and Methods: We retrospectively reviewed the
pathology and imaging results from a prior prospective clinical
trial  (ClinicalTrials.gov NCT02286843) evaluating HER2 PET
imaging with 89Zr-trastuzumab and 89Zr-pertuzumab PET/
CT in women with HER2-negative breast cancer. In this study,
patients with tracer avid lesions underwent biopsy. HER2 status
was determined using HER2 immunohistochemistry (IHC) and in
situ hybridization (ISH). HER2-positive was defined as IHC 3+ or
2+ with positive ISH, HER2-low as IHC 1+ or 2+ with negative ISH,
and HER2-zero as IHC 0. Results: Forty-four patients underwent
HER2 PET imaging, 20 patients with 89Zr-trastuzumab and
24 patients with 89Zr-pertuzumab. In the 89Zr-trastuzumab
cohort, 9 out of 20 patients had suspicious tracer-avid lesions
with subsequent biopsies demonstrating 6 HER2-low (66.7%)
and 3 HER2-positive lesions (33.3%). In the 89Zr-pertuzumab
cohort, 7 out of 24 patients had suspicious tracer-avid lesions
with subsequent biopsies demonstrating 5 HER2-low (71.4%)
and 2 HER2-positive lesions (28.6%). No lesions were classified as
HER2-zero. Conclusion: We performed a re-analysis of our prior
prospective clinical trial of HER2 PET imaging in the context of
HER2-low breast cancer and found that most tracer-avid lesions
previously classified as HER2-negative were in fact HER2-low.
This finding most likely explains what we previously considered
false positive HER2 PET scans and suggests that HER2 PET may be
useful for detecting HER2-low lesions and allow patients to qualify
for T-DXd therapy. References: 1.Ulaner,G, et al, Identification of
HER2-Positive Metastases in Patients with HER2-Negative Primary
Breast Cancer by Using HER2-targeted (89)Zr-Pertuzumab PET/
CT. Radiology, 2020. 2.UlanerG, et al, 89Zr-Trastuzumab PET/
CT for Detection of Human Epidermal Growth Factor Receptor
2-Positive Metastases in Patients With Human Epidermal Growth
Factor Receptor 2-Negative Primary Breast Cancer. Clin Nucl Med,
2017. 3.Ulaner, G, et al, Detection of HER2-Positive Metastases
in Patients with HER2-Negative Primary Breast Cancer Using
89Zr-Trastuzumab PET/CT. J Nucl Med, 2016.
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Pathology, Institut Curie, Paris, FRANCE, *“Department of
Radiation Oncology, Institut Curie, Saint-Cloud, FRANCE,
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Inserm U1288, PSL University, Institut Curie, Orsay, FRANCE.

Aim/Introduction: Clinical trials demonstrated increased rates of
pathologic complete response (pCR) at the time of surgery with
the addition of pembrolizumalb, an anti-PD1 immune checkpoint
inhibitor (ICl), to neoadjuvant chemotherapy (NAC) for patients
with early triple-negative breast cancer (eTNBC). However, ICl
leads to immune-related adverse events (irAEs). We aimed to
determine if pretreatment [18FIFDG PET/CT could contribute to
predicting pCR after NAC +/- pembrolizumab (NAC vs NAC+p)
and the risk of developing ICl-induced hypothyroidism. Materials
and Methods: In this retrospective bicentric study, we included
eTNBC patients who underwent [18F]FDG PET/CT before NAC +/-
pembrolizumab between March 2017 and August 2022. Clinical,
biological and pathological data were collected. Endpoints were
therate of pCR and the occurrence of ICl-induced hypothyroidism.
Total metabolic tumor volume (TMTV: p [primary] +/- In [lymph
node(s)] using a 41%-SUVmax threshold), tumor (p or In) and
thyroid SUVmax were measured. Cut-off values were determined
by maximizing the Younden index. A multivariable model was
developed using logistic regression to predict pCR. Results: A total
of 191 patients were included (n=91/NAC; n=100/NAC+p). pCR
rates were 53% and 70% in patients treated with NAC and NAC+p,
respectively (p<0.01). In univariable analysis, high Ki67, high
tumor SUVmax (>12.3) and low TMTV (< 3.0 cm3) were predictors
of pCR in the NAC cohort while tumor staging classification (<T3),
BRCA1/2 germline mutation, high tumor SUVmax (>17.2) and
low TMTV (< 7.3 cm3) correlated with pCR in the NAC+p cohort.
In multivariable analysis, only high tumor SUVmax (NAC: OR 8.8,
p<0.01; NAC+p: OR 3.7, p=0.02) and low TMTV (NAC: OR 6.6,
0<0.01; NAC+p: OR 3.5, p=0.03) were independent factors for pCR
in both NAC and NAC+p patients, albeit at different thresholds.
ICl-induced hypothyroidism was diagnosed in 10 patients (10%)
in the NAC+p cohort. Thyroid SUVmax before pembrolizumab
exposure predicted ICl-induced hypothyroidism with an area
under the ROC curve of 0.67. Thyroid SUVmax was higher in
patients who developed ICl-induced hypothyroidism compared
to patients who did not without reaching statistical significance.
Conclusion: High tumor metabolism and low tumor burden
on pretreatment [18F]FDG PET/CT could predict pCR after NAC
regardless of the addition of pembrolizumab. Our data suggest
that high thyroid uptake may help in the early detection of
patients at higher risk of developing ICl-induced hypothyroidism.
Further validation studies are needed to determine how these
biomarkers could be used to develop more personalized and
effective treatment strategies for TNBC patients.
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Dynamic '8F-FLT PET Radiomics: a Novel and Promising
Approach for an Improved Breast Cancer Prognosis
Prediction

M. Inglese'’, M. Ferrante', T. Boccato', N. Toschi';

"University of Rome Tor Vergata, Rome, ITALY,

’Imperial College London, London, UNITED KINGDOM,
SAthinoula A. Martinos Center for Biomedical Imaging,

Boston, MA, UNITED STATES OF AMERICA.

Aim/Introduction: Breast cancer (BC) is the most prevalent
malignancy among women([1]. Existing imaging techniques for
BC categorization and prediction are limited in sensitivity and
specificity due to clinical and technological factors[2]. In this
context, positron emission tomography (PET) identifies abnormal
metabolic activity, offering crucial qualitative and quantitative
tumor-related metabolic data[3]. In particular, '®F-Fluorothymidine
(FLT), a labeled thymidine analogue, exhibits correlations with
Ki-67 in breast, lung,and brain cancers,and generally demonstrates
higher specificity and reproducibility(4,5] as compared to
conventional tracers[6].While PET data is commonly processed
through radiomics approaches in a static manner, in this study we
posit that extending radiomics techniques to the time domain
(‘dynamic radiomics”) has the potential to extract more clinically
useful information from the dynamic PET signal. Materials and
Methods: A public clinical dynamic 18F-FLT PET dataset (44 BC
patients from The Cancer Imaging Archive-ACRIN 66888-10,
comprising 19 partial (PR) and 12 complete responders (CR)) was
employed([7,8,9]. An experienced radiologist manually contoured
volumes of interest around tumor and healthy regions on static PET
images. 107 radiomic features for each dynamic PET frame were
extracted using the Pyradiomics module (Python), after which their
median and median absolute deviation(MAD) across time were
computed and reduced to 7 features using principal component
analysis(on training sets only - the transformation matrix was
then reapplied to test sets). We used the XGBoost model in
5-fold nested cross-validation fashion, including hyperparameter
optimization(inner loop) and performance quantification(outer
loop) to discriminate 1) tumor vs. reference tissue and 2) CR vs.
PR with both conventional static and dynamic radiomic features.
Dynamic radiomics (using median, MAD and median + MAD
radiomic feature values) was also compared to raw PET data given
as input to deep learning models used in[10]. Results: Tumor vs.
reference tissue: radiomics (both static and dynamic) surpassed
standard PET image use, achieving 94% accuracy (0.94 AUC)
compared to 61% accuracy(0.59 AUC) and 75% accuracy(0.81
AUC) obtained with 3D and 4D PET data, respectively. CR/
PR classification: dynamic radiomics attained the highest
performance at 86% accuracy (0.83 AUC), outperforming both
static radiomics (71% accuracy, 0.67 AUC) and standard PET data
(both static(59% accuracy, 0.51 AUC) and dynamic(60% accuracy,
0.59 AUQ)). Conclusion: This study marks the first application of
a radiomic approach to dynamic FLT-PET data, demonstrating
its superiority in assessing treatment response compared to the
conventional static radiomic approach, which is only adequate
for simpler tasks, such as lesion/reference tissue classification.
References: 1. Sollini, doi: 10.1016/j.ymeth. 2020.01.007; 2. Conti,
doi:10.1016/j.semcancer.2020.04.002; 3. Yang, doi: 10.3348/
kjr.2007.8.5.429;4.Romine,doi:10.1186/513058-021-01464-1,5.
Sanghera,doi:10.4103/0972-3919.130274;6.Adejolu,doi:10.2214/
AJR.11.7130;7 Kinahan,doi:10.7937/K9/TCIA.2017.0120zmxg;8.
Kostakoglu,doi:10.2967/jnumed.115.160663;9.Clark,doi:10.1007/
$10278-013-9622-7;10.Inglese,doi: 10.1109/TRPMS.2023.3268361
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The Influence of Histological Subtypes and Tumour
Grade on the Performance of ['®F]IFDG-PET/CT and ['®F]
FES-PET/CT in Staging Patients with Estrogen Receptor
Positive Breast Cancer

J.J. Knip'?, R. Igbal'?, A. van Zweeder?, L. H. Mammatas®, J. J.
M. Teunissen?, S. van der Velde', E. Barbé', K. M. Duvivier', D. E.
Oprea-Lager', A. D. Windhorst', R. Boellaard', C. W. Menke-van der
Houven van Oordt'?;

"Amsterdam UMC, Amsterdam, NETHERLANDS, “Cancer
Center Amsterdam, Amsterdam, NETHERLANDS,

3Ziekenhuis Amstelland, Amstelveen, NETHERLANDS,

“Reinier de Graaf Gasthuis, Delft, NETHERLANDS.

Aim/Introduction: Patients with clinical stage Il/lll or locoregional
recurrent (LRR) estrogen receptor positive (ER+) breast cancer
(BC) have a significant risk (10-25%) of metastatic disease at
presentation. Correct identification of all tumour lesions (e,
staging) is paramount for an optimal treatment plan. Current
guidelines advise staging with positron emission tomography
(PET) using 2-['®FIfluoro-2-deoxy-D-glucose (['®FIFDG), combined
with diagnostic computed tomography (CT). However, ['®F]
FDG-PET/CT can be false negative with lobular and low-grade ER+
BC. An alternative is 16a-["®F]-fluoro-17(3-estradiol (['"®FIFES), a PET
tracer which accumulates in ER+ lesions regardless of metabolic
activity. The aim of this study was to investigate the influence
of histological subtypes and tumour-grade on the performance
of ["*FIFDG-PET/CT and ['8F]FES-PET/CT in staging patients with
ER+ BC. Materials and Methods: We analysed patients with
stage /Il or LRR ER+ BC that were included in a prospective
multicentre clinical trial (NCT03726931). All patients underwent
an ["*FIFDG-PET/CT and ['®FIFES-PET/CT within a time-frame of
21 days with at least 24h between the scans. Both scans were
independently assessed. Visually suspect lesions for malignancy
were verified pathologically (by biopsy or fine needle aspiration) or
by conventional imaging (mammography, ultrasound, magnetic
resonance imaging, CT). The stage of disease was determined
independently, based on conventional diagnostics (conventional
imaging and pathology) and ["*FIFDG-PET/CT or ["*FJFES-PET/CT,
respectively. Results: 40 patients were included, with 43 primary
breast tumours. For invasive lobular carcinoma (ILC), ['FIFDG-PET/
CT correctly staged 9/15 (60%), whereas ["¥F]FES-PET/CT correctly
staged 14/15 (93%). All 6 patients incorrectly staged with ['®F]
FDG-PET/CT were correctly staged with ['8F]FES-PET/CT, with
up-staging in 5 patients and down-staging in one. For grade-1 ILC
(n =3), staging by ["*FIFDG-PET/CT was incorrect in all cases, while
["®FIFES-PET/CT was correct. For invasive ductal carcinoma (IDC),
['SFIFDG-PET/CT and ["®F]FES-PET/CT correctly staged 21/26 (81%)
and 22/26 (85%), respectively. Of the 5 patients incorrectly staged
with ["FJFDG-PET/CT, 3 were correctly staged with ['*F]FES-PET/
CT with up-staging in 2 and down-staging in one. For grade-1
IDC (n =7), ["*FIFDG-PET/CT correctly staged 5/7 (71%), and ['¢F]
FES-PET/CT correctly staged 7/7 (100%). For all grade-1 tumours
combined, ["®FIFDG-PET/CT and ['®F]FES-PET/CT correctly staged
6/12 (50%) and 11/12 (92%), respectively. Conclusion: Both
histological subtype and tumour-grade influence staging based
on ["®FIFDG-PET/CT and ["®FIFES-PET/CT. The largest benefit of
additional staging with ["®FIFES-PET/CT is seen in ILC and grade-1
tumours. These data can help to further define the role of ['¥F]
FES-PET/CT in staging patients with stage II/lll and LRR ER+ BC.
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EPS-020

Utility of 18F-FDG PET-CT in the evaluation of para-aortic
lymph nodes in the staging of locally advanced cervical
cancer

G. Cuesta Domingo’, C. Rodriguez Rey’, A. Ortega Candil’, R.
Cano Carrizal, P Nespral', P Bascunana'’, P Romero Ferndndez',
A. Berardinelli Isea’, M. Meneses Navas’, M. Cabrera Martin';
'Department of Nuclear Medicine, Instituto de Investigacion
Sanitaria San Carlos (IdISSC). Hospital Clinico San Carlos,
Universidad Complutense.,, Madrid, SPAIN, °Department

of Cardiology, Hospital Infanta Sofia, Madrid, SPAIN.

Aim/Introduction: In locally advanced cervical cancer (LACQ),
the status of para-aortic lymph nodes is crucial in planning
radiotherapy treatment. There is controversy regarding the
best method for para-aortic lymph node staging: para-aortic
lymphadenectomy (PLND) versus imaging staging (PET-CT).
The aim of our study is to analyze the negative predictive value
(NPV) of PET-CT in detecting para-aortic lymph node involvement
when there are positive pelvic lymph nodes. Materials and
Methods: Retrospective study between 2010-2023 that includes
188 patients with LACC (stages IB3-IVA) who come to our center
for staging. Those patients with pelvic lymph node involvement
and without para-aortic involvement on PET-CT who underwent
subsequent PLND were included in the analysis, resulting in a final
sample of 42 patients. Results: The mean age of the patients was
4854+11.10 years. 69.05% (29) were stage |IB, being squamous
cell carcinoma (88.10%) the most frequent histological subtype.
Of the 42 patients included, 19 (45.24%) had pathological uptake
in unilateral pelvic lymph nodes (more frequently on the left side,
63.16%) and 23 (54.80%) in bilateral pelvic lymph nodes. Of the
42 patients, 5 (11.9%) had para-aortic lymph node involvement
on PLND, resulting in a NPV of PET-CT of 88.10%. The proportion
of patients with para-aortic involvement on PLND was similar in
those with bilateral or unilateral pelvic lymph node involvement
(8.70% vs 15.79%; p=0.48). Conclusion: PET-CT shows a high NPV
in detecting retroperitoneal lymph node involvement in LACC
when there is pelvic lymph node affectation. However, we cannot
ignore the number of false negatives of the technique, so it would
be necessary to appropriately select, based on risk, those patients
who would benefit from PLND.

EPS-021

Surgical evidence-based comparison of ®Ga-FAPI PET/
MRI and DW-MRI for assisting debulking surgery decision
in ovarian cancer

X.Li', F. Kang', S. Liv?, T. Han? J. Wang';

'Department of Nuclear Medicine, Xijing Hospital, Fourth Military
Medical University, Xi‘an, CHINA, ?Department of Gynaecology
and Obstetrics, Xijing Hospital, Fourth Military Medical

University, Xi'an, CHINA, *Department of Nuclear Medicine, Xijing
Hospital, Fourth Military Medical University, Xi‘an, CHINA.

Aim/Introduction: Imaging assessment of tumor burden is
important for debulking surgery choice in ovarian cancer
patients. This study aims to evaluate the diagnosticefficiency
of fibroblast activation protein (FAP) targeted %Ga-FAPI PET/
MRI and DWI-MRI for assessing abdominopelvic tumor burden
of ovarian cancer and its impact to debulking surgery decision.
Materials and Methods: Thirty-six patients were prospectively
enrolled and underwent integrated ®Ga-FAPI PET/MR-DWI scan
before debulking surgery. The %Ga-FAPI PET/MRI and DWI-MRI
results were independently analyzed by per-lesion comparison
referenced with surgical proof. The accuracy, sensitivity, specificity,
missing rate, consistency and inconsistency of the two modalities
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were analyzed in region/ patient-based manner. Relationship of
FAP expression and implants size were also analyzed. Results:
%Ga-FAPI PET/MRI outperformed DWI-MRI in 11/19 patients
(57.9%), and most abdominal/pelvic regions (19/24). %Ga-FAPI
PET/MRI displayed higher accuracy (84.9% vs. 80.7%), higher
sensitivity (76.8% vs.59.9 %), and lower missing rate (23.2% vs.
40.1%) than DWI-MRI. Furthermore, the accuracy of %Ga-FAPI
PET/MR is higher than DWI-MRI in PDS patients but lower in
IDS patients who already received chemotherapy. About 15%
lesions displayed inconsistency between the two modalities, of
them, %Ga-FAPI PET/MRI correctly identified more lesions than
DWI-MRY, particularly in PDS patients. In addition, FAP expression
was independent of metastatic lesion size. Conclusion: %Ga-FAPI
PET/MRI shows superior efficiency than DWI-MRI for assessing
abdominopelvic tumor burden of OC. Integrated Ga-FAPI PET/
MR-DWIimaging may be a valuable method for debulking surgery
decision in ovarian cancer patients. References: 1.Liu S, Feng Z, Xu
X, Ge H, Ju X, Wu X, et al. Head-to-head comparison of [(18)F]-FDG
and [(68) Gal-DOTA-FAPI-04 PET/CT for radiological evaluation
of platinum-sensitive recurrent ovarian cancer. Eur J Nucl Med
Mol Imaging. 2023. doi:10.1007/500259-022-06096-x.2. Zheng W,
Liu L, Feng Y, Wang L, Chen Y. Comparison of 68 Ga-FAPI-04 and
fluorine-18-fluorodeoxyglucose ~ PET/computed  tomography
in the detection of ovarian malignancies. Nucl Med Commun.
2023;44:194-203. doi:10.1097/mnm.0000000000001653.3. Dendl|
K, Koerber SA, Finck R, Mokoala KMG, Staudinger F, Schillings L,
et al. (68)Ga-FAPI-PET/CT in patients with various gynecological
malignancies. Eur J Nucl Med Mol Imaging. 2021;48:4089-100.
doi:10.1007/500259-021-05378-0.
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Role and Impact of Anaesthetic Procedures for Preclinical
Radiotracer Development Using Small Animal Positron
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T. Ebenhan'?, C. H.S. Driver'?, C. Swanepoel', J. Visser';
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Aim/Introduction: Non-invasive, functional imaging techniques
such as Positron Emission Tomography-Computed Tomography
(PET-CT) provide the means for studying physiological and
pharmacological processes in real-time, both within the
preclinical and clinical setting. PET-CT imaging has made a major
footprint in preclinical research of pharmacology and medical
sciences which has an impact on how we study neurological or
oncological disease, detect inflammation/infection and conduct
cardiovascular research. This investigation aims to systematically
align different anaesthetics with common radiotracers for
PET-CT imaging studies to provide information that can enhance
the radiotracer representation according to their targeting
mechanism in rodents to advance quality and translatability of
microPET/CT-derived data. Materials and Methods: The following
anaesthetics were mainly assessed for suitability towards imaging
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with ["FIFDG-, but also for [®Ga]Ga-DOTA-TATE-, and [®*Ga]
Ga-PSMA-11-microPET-CT diagnostics: isoflurane, sevoflurane,
pentobarbital, propofol, or combination of fentanylcitrate-flu-
anisone/diazepam, and ketamine/xylazine. These anaesthetic
agents were compared based on animal physiology (respiration
rate, body temperature, apparent glucose metabolism and
expected radiotracer biodistribution). Results: The investigated
anaesthetics caused altered respiration rate, body temperature,
glucose metabolism and have effects on target organs which
affected radiotracer biodistribution. Isoflurane inhalation is the
most desired anesthetic procedure; however, both sevoflurane
and isoflurane (also ketamine/xylazine administration) induced
hypoglycemia. Sevoflurane can be suggested over isoflurane for
cardiac imaging. Propofol is suitable for ['®FIFDG imaging but
should be avoided for neuroimaging causing decreased cerebral
glucose metabolism. Pentobarbital does not alter the blood
glucose metabolism but has a lower safety margin for rodent
anesthesia. Fentanylcitrate-fluanisone/diazepam the preferred
injectable anesthetic option for ['®F]FDG being the least interfering
with glucose metabolism. Tumor imaging quality using [**Ga]
Ga-DOTA-TATE- or [*Ga]Ga-PSMA-11-microPET-CT was supported
by isoflurane or sevoflurane; however, higher glucocorticoid
levels and certain neuroendocrine abnormalities occurred (may
originated by hypothermia). Conclusion: This investigation proves
that anaesthetics used for preclinical research using microPET/
CT-imaging need to be carefully aligned with the radiotracer
half-life, and metabolism, to warrant an uninterrupted image
acquisition of high quality. Better understanding of the interplay
between radiotracers and available anesthesia agents can allow for
the best choice of anesthesia that will improve the performance
and outcome of imaging studies. Thus, radiotracers are supported
to show their full research potential to become non-invasive in
vivo biomarker or sensitive drug efficacy monitoring tools.

OP-077

Feasibility of in vivo small animal imaging using a clinical
total-body PET/CT scanner

J. Mannheim'?, W.Lan’, M. A. Krueger', C. la Fougére?*, F. P.
Schmidt™;

"Werner Siemens Imaging Center, Department of Preclinical
Imaging and Radiopharmacy, Eberhard-Karls University
Tuebingen, Tuebingen, GERMANY, ?Cluster of Excellence iFIT
(EXC 2180) "Image Guided and Functionally Instructed Tumor
Therapies’ University of Tuebingen, Tuebingen, GERMANY,
3Department of Nuclear Medicine and Clinical Molecular
Imaging, University hospital Tuebingen, Tuebingen, GERMANY.

Aim/Introduction: Utilizing clinical PET scanners for preclinical
animal imaging has been of interest ever since preclinical in vivo
research has gained its importance. Constraints in this regard were
the limited spatial resolution and sensitivity of clinical scanners
compared to dedicated preclinical scanners. With the availability
of total-body PET scanners with axial FOVs longer than 1 m, the
limitation of sensitivity has been overcome. The aim of this study
was to evaluate the in vivo quantification accuracy for 9 mice
scanned simultaneously on atotal-body PET/CT scanner compared
to individual scans on a dedicated preclinical PET scanner.
Materials and Methods: 9 healthy mice were injected withn 13.4
+ 04 MBq ['®FIFDG. After 1h uptake time, mice were sacrificed
and flash-frozen in the same position. 90 min p.i, static scans were
performed for each animal individually on a dedicated preclinical
PET scanner. All mice were subsequently transferred to a clinical
total-body PET/CT scanner and a static scan was performed for
all 9 mice simultaneously in a back-to-back arrangement to cover
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the 106 cm axial FOV. Preclinical images were also Gauss filtered
to match the voxel size of the clinical system. VOIs were placed in
the liver, muscle, left and right striatum, cortex and cerebellum.
SUV__was calculated; one-way ANOVA was performed to test for
statistically significant differences between the PET scans. Results:
Reproducible SUV__values between the clinical total-body and
preclinical PET scanner (original and filtered data) were determined
for the liver and muscle, as well as for the right striatum and
cortex. Furthermore, liver and muscle uptake were reproducible
for frame durations as short as 10 s for the clinical total-body
PET/CT scanner. For the left striatum and cerebellum, significant
differences were determined between the original and filtered
preclinical data (p=0.0495 and p=0.0363, respectively), whereas
reproducible uptake was determined between the preclinical and
clinical scans for these regions. Conclusion: Although the spatial
resolution is considerably different between a preclinical and
clinical PET scanner (~1 mm vs. 3-4 mm), it was feasible to perform
reproducible mice studies with a clinical total-body PET/CT system
due to the high sensitivity. Our study demonstrated that - with
optimized protocols - clinical total-body PET/CT scanners can be
utilized for preclinical in vivo imaging with the unique advantage
of scanning multiple animals (>10) simultaneously. Future work
will focus on a voxel-wise comparison of the individual regions.

OP-078

Is multiple-mouse PET/MR imaging possible in preclinical
oncology?

A. Courteau'”, A. Oudot?, R. GaripoV?, P Doughty?, J. McGrath®, A.
Cochet'?*, F. Brunotte', J. M. Vrigneaud'?;

"ICMUB laboratory, UMR CNRS 6302, University of Burgundly,
Dijon, FRANCE, °Georges-Francois Leclerc Cancer Centre,
Unicancer, Dijon, FRANCE, *MR Solutions Ltd, Guildford, UNITED
KINGDOM, “CHU Francois Mitterrand, Dijon, FRANCE.

Aim/Introduction: Although integrated positron emission
tomography (PET)/magnetic resonance (MR) imaging provides
high tissue contrast facilitating organ segmentation, the low
throughput of PET/MR limits its widespread use. We present here
preliminary results obtained with a mouse multibed accessory to
overcome this limitation. Materials and Methods: The accessory
consisted of a triangular arrangement of mouse cradles fitting
a birdcage radiofrequency (RF) coil specifically designed and
fine-tuned for mouse multibed imaging on our integrated
7 T preclinical PET/MR system. Firstly, three mouse-sized
homogeneous cylinders were injected with 10.2 + 0.3 MBq of
®F-fluorodeoxyglucose priorto a 30-min PET acquisition. Data were
reconstructed with ordered-subset expectation maximization
algorithm applying 2 iterations, 32 subsets, corrections for
scatter, random, decay, normalization, and dead-time. A volume
of interest extending over 75% of the phantom length and
diameter was drawn to measure standardized uptake value (SUV)
and coefficient of variation (CoV) per phantom. Regarding MR,
multi-echo gradient echo (GRE), and double flip angle (FA) GRE
sequences were used to produce respectively principal magnetic
field (BO) distortion maps in part per million (ppm), and FA maps
representing RF field variations. Complementary axial and coronal
two-dimensional (2D) fast spin echo T1- and T2-weighted and
three-dimensional (3D) fast-low angle shot acquisitions were
tested to assess the homogeneity and absence of artifacts.
These MR scans were repeated during an in vivo imaging
session on subcutaneous tumor-bearing mice. Acquisition
parameters were modulated to achieve an optimal trade-off
between image quality, tissue contrast, and acquisition duration.
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Results: SUV of 1.00, 1.00, and 0.99 and CoV of 4.2%, 3.9%,
and 59% were measured respectively on left, right, and
top positions. The MR image homogeneity and absence of
artifacts was verified with 2D and 3D imaging. On the three
phantoms the measured BO distortion was lower than 0.3 ppm/
cm in the coronal plane, and the average FA variation did not
exceed 3 degrees from the expected value. PET quantification
accuracy and MR fields homogeneity were consistent with
single-phantom results obtained on the same system.
In vivo, an optimal MR image quality was obtained applying
four signal averages, leading to an acquisition duration of seven
to eleven minutes per sequence. Tumour heterogeneity was
clearly visible in T2-weighted imaging, and the contouring of
abdominal and pelvic organs was possible on the three animals.
Conclusion: Preliminary results from the on-going study
suggest that this system provides high tissue discrimination and
quantitative PET data in a multi-bed configuration.

OP-079

In situ tumour response PET imaging without
radiopharmaceuticals in particle therapy: a feasibility
study in rats

C. Toramatsu, A. Mohammadi, N. Nitta, C. Seki, Y. lkoma, .
Kanno, T. Yamaya;

National Institutes for Quantum Science and Technology (QST),
Chiba, JAPAN.

Aim/Introduction: Positron emission tomography (PET) has
been used for treatment verification in charged particle therapy.
Without using radiopharmaceuticals, positron emitters such as O
and "'C, which are produced through fragmentation reactions in a
patient, are imaged. For accurate dose verification, modelling and
correction of the biological washout effect of the positron emitters,
which is influenced by the tumour vasculature condition, has been
an issue. Conversely, the biological washout effect may indicate
changes of the tumour vasculature condition, which is known
to influence radiation response. At present, blood circulatory
changes in a tumour are measured clinically using dynamic
contrast-enhanced magnetic resonance imaging (DCE-MRI) to
evaluate tumour radiation response [1]. Here, measuring of the
biological washout rate of the produced positron emitters may
also function to evaluate tumour radiation response, in a similar
manner to DCE-MRI. The aim of this study is the comparison of
the washout rates in rats between in-beam PET during treatment
beam ("2C ion) irradiation and DEC-MRI. Materials and Methods:
Different vascular types of the tumour model were prepared using
six nude rats. The tumour of each nude rat was irradiated by a *C
ion beam and, at the same time, scanned by an in-house-made
in-beam PET system on the first day. On the second day, the
DCE-MRI experiment was performed for the same six nude rats.
The main washout rate of the produced positron emitters (K, )
and the MRI contrast agent (k,) were derived using the single
tissue compartment model which is commonly used in nuclear
medicine. Results: Alinear correlation was observed betweenk, | .
andk, . A heterogeneous morphology, which corresponds to a low
metabolic area such as necrosis and haemorrhage, was observed
in the MRI images of each tumour. The values for the ratio of the
volume of the necrotic area to the volume of the whole tumour
(fractional necrotic volume) was inversely related to the biological
washout rate (k,, and k, ). Conclusion: This was the first study
that reported the biological washout rate of the positron emitters
produced via a nuclear fragmentation reaction correlates to the
washout of the MRI contrast agent administrated intravenously,
which reflects a tumour vascular condition. The rat study findings
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suggest that the washout rate in in-beam PET may function as a
predictor of tumour response in particle therapy. References: 1)
Zahra MA et al 2007 Lancet Oncol 8 63-74

OP-080

Demonstrating the Quantitative Potential of
Terbium-161 SPECT/CT Imaging: An Anthropomorphic
Phantom Study

F. Westerbergh’, N. P. van der Meulen®?, C. Miller?, A. Grings?, P.
Ritt* P Bernhardt'>;

'Department of Medical Radiation Sciences, Institute of Clinical
Sciences, University of Gothenburg, Gothenburg, SWEDEN,
2Laboratory of Radiochemistry, Paul Scherrer Institute, Villigen-PSI,
SWITZERLAND, *Center for Radiopharmaceutical Sciences, Paul
Scherrer Institute, Villigen-PSI, SWITZERLAND, “Clinic of Nuclear
Medicine, University Hospital Erlangen, Erlangen, GERMANY,
*Department of Medical Physics and Biomedical Engineering
(MFT), Sahlgrenska University Hospital, Gothenburg, SWEDEN.

Aim/Introduction: Due to the large proportion of Auger and
conversion electrons emitted in its decay, '*'Tb has been proposed
as a superior alternative to "’Lu—especially in the treatment of
single cancer cells and small metastases. Much like "7Lu, "*'Tb
emits photons imageable by the y-camera, making SPECT-based
'"Tb dosimetry a topic of interest. The study aimed to evaluate
the quantitative potential of ''Tb SPECT imaging by assessing
activity quantification errors for a patient-like source geometry.
Materials and Methods: Imaging was performed on a Discovery
NM/CT 670 Pro system with a 5/8" Nal(Tl) crystal, using three
different collimators: low-energy high-resolution (LEHR), extended
low-energy general-purpose (ELEGP), and medium-energy
general-purpose (MEGP). A 74.6 keV+£10% photopeak window
with two adjacent +5% scattering windows was employed.
Projections were acquired with a 256x256 matrix and 3°
angular sampling. Reconstruction was performed with a Monte
Carlo-based OSEM algorithm with 6 iterations and 10 subsets.
Uniformity maps were acquired separatelyforeach collimatorusing
a '*'"Tb-filled flood source phantom. A cylindrical, homogeneously
filled phantom (V = 6.89 L; C = 45.7 MBq/L) was used to establish
SPECT calibration factors. Recovery coefficients (RCs) for partial
volume correction were determined with a Jaszczak Phantom™
with six spherical inserts (V = 05-16 mL; C = 0.78 MBg/mL).
To evaluate the quantitative accuracy, an anthropomorphic
phantom study was carried out using an Elliptical Lung-Spine
Phantom™, containing eight fillable spheres (V=2,4,8,and 16 mL,
two per volume; C = 1.35 MBg/mL) mounted in various positions.
Different activity levels were explored: i) a “cold” background;
ii) a sphere-to-background ratio (SBR) of 20:1; iii) a SBR of
10:1. Listmode data was retrieved to enable spectral analyses.
Results: The highest RCs were obtained with LEHR (0.32-0.70),
followed by ELEGP (0.26-0.67) and MEGP (0.27-0.63). The
mean relative quantification error in the anthropomorphic
measurements was -2.63£9.04% for LEHR, -0.18+6.44% for
ELEGP, and 3.58+4641% for MEGP respectively. Generally,
errors decreased with increasing sphere volume. With LEHR,
an underestimation of activity was observed at higher activity
levels (ie, SBR = 10:1 and 20:1). Spectra acquired with LEHR
and ELEGP revealed distinct peaks at 292 and 475 keV, with
subsequent down-scatter. Peaks were removed with MEGP.
Conclusion: Accurate SPECT-based '®'Tb activity quantification
using a 74.6 keV+10% photopeak window appears feasible.
Although LEHR produces the highest resolution, this collimator
option may not be optimal for quantification purposes due to
penetration from higher-energy emissions.
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RadioFACS reveals ['®F]FDG uptake in a KRAS induced
lung cancer model is driven by immune cells but not
tumor cell metabolism

C. Vraka', M. Homolya®, T. Patsch’, A. Spittler’, E. Casanova?, S.
Griinert', M. Hacker', C. Philippe’;

'Department of Biomedical Imaging and Image-guided Therapy,
Medical University of Vienna, Vienna, AUSTRIA, ?Institute of
Pharmacology, Center of Physiology and Pharmacology,
Medical University of Vienna, Vienna, AUSTRIA, *Core Facility
Flow Cytometry and Department of Surgery, Research
Laboratories, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Cellular heterogeneity within and across
tissues has been a major obstacle in treating cancer, but bulk
analysis of tissues masks their complex heterogeneity. 2-['®F]
fluoro-2-desoxy-D-glucose Positron Emission Tomography (['F]
FDG-PET) enables non-invasive functional in vivo imaging and is
successfully used for tumor diagnostics and metastases discovery
in cancer patients. However, the relatively poor resolution of PET
limits the appraisal of tumor heterogeneity and the contribution
of the tumor microenvironment (TME). Consequently, little
is known about the uptake of tracers by different cell types,
which however may hold critical information on the course
of a pathology. The aim of this work was to investigate the ['®F]
FDG uptake on single-cell level in the TME of a KRAS induced
lung cancer mouse model using the novel method radioFACS.
Materials and Methods: A C57BL6/N KRAS (K-ras®'?P:p534Lep/Alep)
orthotopic transplantation mouse model [1] was injected with [®F]
FDG intravenously. After 60 min tracer distribution in conscious
animals, a 10 min static uPET/CT was conducted under isoflurane
anesthesia. Subsequently, animals were sacrificed and lungs were
harvested for gamma counting, Fluorescence Activated Cell
Sorting (FACS), autoradiography and immunofluorescence. For
radioFACS, single cell suspensions were obtained with a tumor
dissociation kit, labelled with fluorescent antibodies and sorted by
a ARIAFusion cell sorter. The sorted cell fractions were immediately
measured in a gamma-counter and normalized to 10° cells.
Results: ["*FIFDG uptake in the total lung was 5.8+1.6%ID/cc and
3.540.3%ID/g. RadioFACS analysis of these lungs showed a robust
cell type specific uptake pattern across experiments. We present
that the PET signal predominantly derives from ['8FIFDG uptake in
the immune cells (CD45+, F4/80-: 78.3+6.6% and macrophages:
13.9+4.3%), whereas tumor cells (dTom+) only contributed with
2.8+1.0%, which was in the same range as structural cells (CD45-,
dTom-: 5.0+2.3%). Normalization depicted that macrophages have
the highest glucose metabolism (61.5+3.8%CPM/10°) followed by
the remaining immune cells (27.2+0.7%CPM/10°). Tumor cells had
a significantly lower glucose metabolism rate (7.1£2.7%CPM/103).
The results were confirmed by autoradiography overlayed
with immunofluorescence of dTom-expressing tumor cells.
Additionally, ex vivo cell sorting and subsequent in vitro cell uptake
of ['®FIFDG showed 7.0+10.0%CPM/10° in sorted macrophages
and 1.0+£1.0%CPM/10° tumor cells. Conclusion: RadioFACS was
able to uncover that the ["®FIFDG signal mainly results from
infiltrated immune cells and not tumor cells. These results indicate
that the impact of immune cell infiltration upon therapy should
be considered when interpreting ['®FIFDG uptake in tumor lesions
to assess therapy response. References: [1] Breitenecker et al., Sci
Transl Med (2021);13(601):eabc3911.

@ Springer

OP-082

Impact of inoculation-driven immune response on TSPO
and amino acid PET imaging in experimental orthotopic
glioblastoma

L. Gold', E. Barci, M. Brendel’, M. Orth?, J. Cheng?, S. V.
Kirchleitner, L. M. Bartos', L. M. Unterrainer', L. Kaiser', S. Ziegler,
L. Weidner’, M. J. Riemenschneider’, M. Unterrainer', C. Belka’, J.
Tonn?, P. Bartenstein', M. Niyaz?, L. von Baumgarten*, R. Kélin?, R.
Glass?, N. L. Albert’, A. Holzgreve';

'Department of Nuclear Medicine, University Hospital,

LMU Munich, Munich, GERMANY, ?Neurosurgical Research,
Department of Neurosurgery, University Hospital, LMU Munich,
Munich, GERMANY, *Department of Radiation Oncology,
University Hospital, LMU Munich, Munich, GERMANY,
“Department of Neurosurgery, University Hospital, LMU

Munich, Munich, GERMANY, *Department of Neuropathology,
Regensburg University Hospital, Regensburg, GERMANY.

Aim/Introduction: The translocator protein (TSPO) has proven
great potential as a target for PET-imaging of glioblastoma.
However, there is an ongoing debate about the potential various
sources of the PET-signal, since TSPO has been shown to be highly
overexpressed both in glioblastoma cells and in inflammatory
cells. This work investigates the impact of the inoculation-driven
immune response on the PET-signal in experimental orthotopic
glioblastoma. Materials and Methods: We conducted a
longitudinal dual tracer TSPO and amino acid PET study in direct
comparison to tissue-based analyses. Serial ['"8F]GE-180 and ['®F]
FET PET-scans were performed at day-7/8 and day-14/15 after
inoculation of GL261 mouse glioblastoma cells (n=24) or saline
(sham, n=6) into the right striatum of immunocompetent C57BL/6
mice. Additional n=25 sham mice underwent ['®F]GE-180 PET and
autoradiography (ARG) at days 7, 14, 21, 28, 35, 50 and 90 in order
to monitor potential reactive processes that were solely related to
the inoculation procedure. In vivo imaging results were directly
compared to tissue-based analyses including ARG and immuno-
histochemistry. Results: We found that the inoculation process
represents an immunogenic event which significantly contributes
to TSPO-radioligand uptake. ['8FIGE-180 uptake in GL261-bearing
mice surpassed ["®F]FET uptake bothin the extentand the intensity,
e.g., mean target-to-background ratio (TBR___ ) in PET at day-7/8:
1.22 for ['®FIGE-180 vs. 1.04 for [*FIFET, p<0.001. Sham mice
showed increased ['®FIGE-180 uptake at the inoculation channel,
which however continuously decreased over time (e.g, TBR__in
PET: 1.20 at day-7 vs. 1.09 at day-35, p=0.04). At the inoculation
channel, the percentage of TSPO/IBAT co-staining decreased,
whereas TSPO/GFAP co-staining increased over time (p<0.001).
Conclusion: We found that the invasive inoculation process used
for generating preclinical glioblastoma in vivo models represents
a relevant immunogenic event which significantly contributes
to TSPO-radioligand uptake in glioblastoma-bearing and
sham-operated mice. The inoculation-driven immune response
should therefore be considered for the planning of PET imaging
studies in orthotopic glioblastoma models. Furthermore, we
provide information about the longitudinal changes of TSPO PET
findings and the underlying TSPO-positive cell populations after
penetrating traumatic brain injury.
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From 2D to 3D: Developing an improved in vitro model
for radiopharmaceutical evaluation

L. van den Brink, M. J. Klomp, S. Erkens-Schulze, W. M. van
Weerden, S. U. Dalm;

Erasmus Medisch Centrum, Rotterdam, NETHERLANDS.

Aim/Introduction: In vitro cell assays are one of the first methods
used for evaluating the potential of newly developed radio-
pharmaceuticals. Currently, two-dimensional (2D) cell cultures
are commonly used to assess binding capability, specificity and
efficacy of radiopharmaceuticals. However, with recent advancesin
three-dimensional (3D) cell culture techniques, we can now much
better recapitulate true tissues with important aspects such as
target heterogeneity, perfusion and, importantly for determining
efficacy, the irradiation range of radionuclides. This information
is normally only taken into account at later stages when in vivo
animal studies are conducted. Moreover, such an approach
would serve to reduce the animals use as much as possible as
well as reduce costs. With the aim of creating a more relevant in
vitro model, we studied 3D spheroids for radiopharmaceutical
evaluation. Materials and Methods: Prostate-specific membrane
antigen (PSMA)-expressing human prostate cancer LNCaP cells
were cultured in 2D and 3D setting. To obtain 3D spheroids, single
cells were plated in natural extracellular matrix-based matrigel or
synthetic noviogel, and subsequently cultured for seven days to
form multiple 3D spheroids per gel dome. Uptake and viability
studies were performed in 2D and 3D. Uptake was determined by
incubating cells for 4h or 22h with TnM ['"In]In-PSMA-I&T (20MBg/
nmol) +/- TuM unlabeled tracer. Cell viability was determined
using CellTiter Glo six days after 4h incubation with 0.1-4MBg/mL
(60MBg/nmol) of [7LulLu-PSMA-I&T or ['"’Lu]Lu-DTPA. Results:
At both time points, specific uptake of [""'In]In-PSMA-I&T was
significantly higherin 2D versus 3D (approximately 2-3-fold, p<0.05
for both 3D systems). No differences in uptake were measured
between spheroid cultures in matrigel or noviogel. Cell viability
was therefore only determined for 2D and 3D-matrigel cultured
cells, showing a similar reduction in viability despite the difference
observed in uptake between the two models. No significant
effect of ["’LulLu-DTPA on viability was observed. Conclusion:
We successfully used a spheroid model to test selectivity, uptake
and cytotoxicity studies of radiopharmaceuticals. Tracer uptake
in cells was lower in de 3D versus 2D system, possibly because
of radiopharmaceutical perfusion through the gel. Interestingly,
cells cultured in spheroids needed less dose to achieve the
same reduction in viability, which is most likely due to cross-fire
radiation. These preliminary results demonstrate the feasibility and
additional value of 3D models for radiopharmaceutical studies.
We are further optimizing and evaluating the developed method
e.g. using radionuclides with different linear energy transfer, such
as 161-Thb and 225-Ac.

@ Springer

OP-084

Theranostic Digital Blueprint Predicts Higher Therapeutic
Efficacy using Radiopharmaceuticals with Higher
Albumin Affinity

A. Fele Paranj', C. Uribe', F. Benard?, A. Rahmim’, B. Saboury?;
"University of British Columbia, Vancouver, BC, CANADA,

BC Cancer, Vancouver, BC, CANADA, *National Institutes of
Health (NIH), Bethesda, MD, UNITED STATES OF AMERICA.

Aim/Introduction: Radiopharmaceutical therapy (RPT) is a
promising approach to cancer treatment, and efforts are ongoing
to improve its efficacy. One such effort is the development of ra-
diopharmaceuticals with varying albumin affinities. Albumin, the
most abundant protein in the serum, has numerous important
roles in the body and can potentially be utilized to enhance
RPT. However, in vivo and in vitro studies to evaluate the use of
albumin in RPT are costly and time-consuming. In this study, we
developed a physiologically based pharmacokinetic (PBPK) model
to study the kinetics of radiopharmaceuticals, taking into account
varying albumin affinities and their potential role in increasing
treatment efficacy. Materials and Methods: Our PBPK model
incorporates subcompartments of organs and tumors, including
vascular, interstitial, binding sites, and internalization into cells. We
implemented the modelin the SimBiology toolbox in Matlab using
realistic population averaged values for the model parameters. In
a virtual in-silico experiment, we injected 11.7GBq of 177Lu-PSMA
with a specific activity of 104MBg/ug and varying albumin
affinities (KD of albumin-binding ranging from 1-200nanomole/
liter). The time-integrated-activity (TIA) in tumors and organs at risk
(OARs) which include kidney and salivary glands was calculated
to determine the absorbed dose to tissue. Therapeutic-efficacy
(TE) was defined as the tumor-to-OAR-dose-ratio normalized to
the same ratio if albumin binding was off. Results: We found that
a lower dissociation constant for albumin-binding decreases the
delivered dose to tumors and OARs, reducing the delivery yield
(about a 3-fold decrease). However, a lower dissociation constant
for albumin binding enhances RPT treatment by enhancing the
differential dose delivery to the tumor with respect to OARs (up to
a 2-fold increase). Albumin-bound radiopharmaceuticals do not
enter the interstitial media of OARs, but due to the mechanical
properties of the tumor vasculature structure, albumin leaks to
the tumor interstitial medium, improving the tumor targeting
index for the radiopharmaceuticals. Changes in different
parameters and modeling components may alter these results,
providing insight into subtle aspects of radiopharmaceutical
deliveries and varied findings in experimental studies.
Conclusion: Our PBPK model fine-tuned for radiopharmaceuti-
cals with albumin affinity shows that a low dissociation constant
for albumin binding can enhance the tumor-targeting efficacy of
radiopharmaceuticals (up to 2-fold increase), despite potentially
reducing the delivery vyield (about 3-fold decrease). These
findings have implications for the development and optimization
of radiopharmaceutical therapies for cancer treatment.
References: Paranj AF, et al. Non-linearities in the Transition from
Imaging Radiotracers to Therapeutic Radiopharmaceuticals.
INM.2022;63:2821-2821.
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Prognostic value of ['®F]FDG PET radiomics to detect
peritoneal and distant metastases in locally advanced
gastric cancer - a side-study of the prospective
multicentre PLASTIC study
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'Leiden University Medical Center, Leiden, NETHERLANDS,
2University of Twente, Enschede, NETHERLANDS, 3University
Medical Center Utrecht, Utrecht, NETHERLANDS, *University
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Aim/Introduction: Accurate staging of gastric cancer is crucial to
prevent futile gastrectomies. Recently, a Dutch multicentre study
investigated the role of visual assessment of ["®FIFDG-PET/CT in
staging [1]. The aim of this side-study was to improve identification
of peritoneal and distant metastases in locally advanced gastric
cancer using ['®FIFDG-PET radiomics. Materials and Methods:
["®F]IFDG-PET scans of 206 patients acquired in 16 different Dutch
hospitals in the prospective multicentre PLASTIC-study were
analysed. Tumours were delineated using an adaptive threshold
of 50% SUV__, and 105 radiomic features were extracted. Three
classification models were developed to identify peritoneal
and distant metastases (incidence: 21%): a model with clinical
variables, a model with radiomic features, and a clinicoradiomic
model, combining clinical variables and radiomic features. To
exclude features with high mutual correlations, redundancy
filtering of the Pearson correlation matrix was performed (r=0.9).
A least absolute shrinkage and selection operator (LASSO)
regression classifier was trained and evaluated in a 100-times
repeated random split, stratified for the presence of peritoneal
and distant metastases. Model performances were expressed by
the area under the receiver operating characteristic curve (AUC).
In addition, subgroup analyses based on Lauren classification
were performed. Results: None of the models could identify
metastases with low AUCs of 0.59, 0.51, and 0.56, for the clinical,
radiomic, and clinicoradiomic model, respectively. Subgroup
analysis of intestinal and mixed-type tumours resulted in low
AUCs of 0.67 and 0.60 for the clinical and radiomic model, and
a moderate AUC of 0.71 in the clinicoradiomic model. Subgroup
analysis of diffuse-type tumours did not improve the classification
performance. Conclusion: Similarly to qualitative assessment of
['|FIFDG PET, ["*FIFDG-PET-based radiomics did not contribute
to the preoperative identification of peritoneal and distant
metastases in patients with locally advanced gastric carcinoma. In
intestinal and mixed-type tumours, the classification performance
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of the clinical model slightly improved with the addition of
radiomic features, but this slight improvement does not outweigh
the laborious radiomic analysis. References: 1. Gertsen et al.
18F-Fludeoxyglucose-Positron Emission Tomography/Computed
Tomography and Laparoscopy for Staging of Locally Advanced
Gastric Cancer: A Multicenter Prospective Dutch Cohort Study
(PLASTIC). JAMA Surg 2021, 156, €215340.

OP-087

Feasibility and reproducibility of radiomic features in real
world whole-body ['®FIFDG PET/CT oncology studies

C. S. Constantino, M. Silva, . P M. Oliveira, D. C. Costa;
Champalimaud Clinical Centre, Champalimaud

Foundation, Lisbon, PORTUGAL.

Aim/Introduction: The use of radiomics has been increasing in
clinical studies to characterize disease and/or predict treatment
response. Our goal is to study the feasibility and reproducibility of
radiomic features to characterize lesions in whole-body ["*FIFDG
PET/CT images from oncology patients. Materials and Methods:
Fifty-three oncologic patients with diverse primary tumors were
studied twice in two distinct scanners after a single injection of
['®FIFDG (246460 MBq). The second scan started immediately after
the first. Approximately half of the patients performed the first
scan in one equipment (Philips GEMINITF16) and the other half in
the other equipment (Philips Digital Vereos). Both acquisition and
reconstruction protocols are in accordance with EARL1 standards.
Voxels are isotropic (4x4x4 mm?). Lesions were identified by an
experienced nuclear medicine physician and were all visible in both
scanner-based images. Then, they were segmented automatically
and independently using a validated and robust Bayesian-based
method [1]. 103 radiomic features compliant with the image
biomarker standardisation initiative (IBSI) were extracted using
LIFEx software [2]. They were subdivided into morphological
(12), intensity-based (19), histogram intensity-based (17) and
textural features (55). The intraclass correlation coefficient (ICC) for
absolute agreement between the correspondent lesion features
was assessed and used as a measure of reproducibility. Results:
A total of 289 ['®FIFDG avid lesions were identified. Following IBSI
guidelines, only 103 lesions had the minimum size (>64 voxels) for
textural analysis. Thus, only these were included in the statistical
analysis. All morphological features showed excellent agreement
(ICC=0.90) between the lesions extracted from the two
scanner-based images. Intensity-based features showed good or
excellent agreement (ICC>0.75). The majority of histogram-based
features showed moderate to poor agreement, although good
agreement in a few cases (0.28<ICC<0.86). Textural features had
a wide variety of agreement results (0.29<ICC<0.96), with more
than 50% of the features with poor or moderate agreement.
Conclusion: In the real world application, morphological and
intensity-based features are more reproducible than textural and
histogram-based features and can be computed in small lesions.
Extraction of texture features is only feasible in large lesions; 36%
of our dataset. In addition, poor or moderate reproducibility is
frequent. Therefore, independently of their value, application
in the real world is limited. References: [1] Constantino et
al, Journal of Digital Imaging 2023; https://doi.org/10.1007/
$10278-023-00823-y [2] Nioche C. et al, Cancer Research 2018;
https://doi.org/10.1158/0008-5472.CAN-18-0125
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Explainable machine learning model to diagnose giant
cell arteritis based on texture features in aortic ['"®FIFDG-
PET images

H. Vries'?, G. van Praagh’, P Nienhuis’, L. Alic?, R. Slart'%
"University Medical Centre Groningen, Groningen, NETHERLANDS,
“University of Twente, Enschede, NETHERLANDS.

Aim/Introduction: Accurate diagnosis for giant cell arteritis
(GCA) is important to prevent serious side effects involved in
treatment by high-dose glucocorticoids. Current-standard-of-
care to diagnose GCA involves 2-deoxy-2-['*FIfluoro-D-glu-
cose(['®*FIFDG) positron emission tomography (PET) imaging.
However, distinguishing between GCA and atherosclerosis can
be visually challenging, as both conditions show similar elevated
["®FIFDG uptake. Therefore, the primary aim of this study was to
investigate the feasibility of an explainable machine learning (ML)
model to differentiate between GCA and atherosclerosis in aortic
["®FIFDG-PET images. The secondary aim was to compare the
ML model with the clinical assessment of the nuclear medicine
physician to detect active GCA in follow-up ['8FIFDG-PET images.
Materials and Methods: In total, 64 ['FIFDG-PET scans (i.e, 34
with GCA, and 34 with type 2 diabetes mellitus - as this group
contains high incidence of atherosclerotic plaques) were
retrospectively included. The aorta was delineated into four
segments (ascending, arch, descending, and abdominal aorta).
From each segment, 93 radiomic features, SUL__and SUL__
were extracted from each segment. All segments were randomly
split into a training (n=190; 80%) and test set (n=48; 20%). A total
of 441 ML models were trained using ten-fold cross-validation:
ie, a combination of seven feature selection methods, seven
classifiers, and nine individual number of features. Performance of
the model was assessed by area under the curve (AUC), accuracy,
positive predictive value (PPV), and negative predictive value
(NPV). The best performing ML model (based upon test set) was
compared to the clinical assessment by a nuclear physician in
19 follow-up scans (7 active GCA, 12 inactive GCA). An occlusion
sensitivity map of the follow-up scans was created to illustrate the
regions of the aorta contributing to the ML model. Results: The
fifteen-feature model with feature selection method ANOVA and
classifier extra-tree-classifier, showed the highest performance
(accuracy=0.84,PPV=0.87,NPV=0.81,and AUC=0.91) to distinguish
GCA from atherosclerosis. Compared with the clinical report in
the follow-up scans, this model showed a higher NPV (0.83 and
0.79), equal accuracy (0.79 and 0.79), and lower PPV (0.71 and
0.80, respectively) in the detection of active GCA. The occlusion
map illustrated the descending aorta as important segments
contributing to the prediction of the ML model. Conclusion: The
ML model based upon textural features in ['8FIFDG-PET scans was
able to differentiate GCA from atherosclerosis. The performance
of this model was comparable to the clinical report findings in the
detection of active GCA in follow-up [*¥FIFDG-PET.

OP-089

PET-CT Radiomics of Lung Cancer with Local Nodes;
Dissemination Features are Linked to Survival

K. Albattat, C. Marshall, R. Smith, N. Morley;

Cardiff University, Cardiff, UNITED KINGDOM.

Aim/Introduction: Lymph Node (LN) stage is strongly related to
prognosis in Non-Small Cell Lung Cancer (NSCLC). Few studies
have investigated PET radiomics with inclusion of metastatic
LN. Complex morphology and controversy about integration of
multiple sites make this more difficult than analysis of a primary
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mass, but also likely to be more important. Recent EANM/
SNMMI radiomics guideline [1] discusses this issue. We utilize
a dissemination feature and asses it's performance along with
radiomic features (RF) from LNs in assessing NSCLC survival.
Materials and Methods: 224 LNs from 208 patients with NSCLC,
stage llb-1lIB (N>1) were included. Primary endpoint was overall
survival in days (OS) over a 3-year follow-up. LNs segmented
and analysed as a single structure. Several lesion RF selection/
aggregation methods were explored e.g. the average RFs from
the lesions (LNs) (model 1), RFs from LNs with highest SUV (model
2), RFs from LNs with largest MTV (model 3) and conventional
metrics (SUVmax, MTV, TLG etc) along with a dissemination
feature ( average distance of all nodes from primary) (model 4).
204 RFs (5 conventional PET, 23 morphological, 41 intensity, 135
texture) were extracted for an assessment of patient-level disease
burden. Multivariate regression prognostic models assessed RF's
correlation with OS. Univariate testing initialized variable selection,
multicollinearity was assessed using the variance inflation factor. 8
RF with P values (<0.05) were included (stat-COV, GLCM-contrast,
GLRLM-gInu, GLRLM-percentage, GLSZM-hgze, GLSZM-szhge,
GLDZM-variance, NGTD-complexity). Regression coefficients,
hazard ratios and confidence intervals were estimated for the
models. Results: GLRLM-percentage and GLSZM-szhge from
model 1 showed significantly higher prediction of OS (HR 7.172
P-value 0.007 and HR 4.752 p-value 0.029 respectively). None of
the RFs from model 2 or model 3 showed significant prediction of
OS. An interesting initial finding is that the dissemination features
(node-tumor spread by measuring Euclidian distance) from
dataset of patients with > 2 metastatic LNs showed significant
prediction of survival rate (HR 5.729, p-value 0.017) as compared
to the textural RFs extracted from this cohort, which displayed
no significant predictive ability. Risk of death in NSCLC with
more than 2 metastatic LNs demonstrates a ~6-fold increase.
Conclusion: This early work investigating different approaches for
assessing radiomics of metastatic lymph nodes. We demonstrate
a dissemination feature is highly predictive of survival that could
contribute todiscussions of clinical prognosis.Embracing radiomics
of multiple disease sites will be crucial to advance this work.
References: [1] Joint EANM/SNMMI guideline on radiomics in
nuclear medicine (2023)

OP-090

The Effect of Feature Selection Methods on Prognostic
Analysis of '8F-FDG PET Radiomics in Lymphoma

L. Yong', X Wong', Y. Chen®? S. Liu'? H. Lin*, K. Lue’;

"Tzu Chi University of Science and Technology, Hualien, TAIWAN,
ZTzu Chi University, Hualien, TAIWAN, *Hualien Tzu Chi Hospital,
Hualien, TAIWAN, “Chang Gung University, Taoyuan, TAIWAN,
*Keelung Chang Gung Memorial Hospital, Keelung, TAIWAN.

Aim/Introduction: '*F-FDG PET radiomic features have
prognostic value in patients with lymphoma. However, it is
unclear whether different feature selection methods affect
survival prediction outcomes. This study aimed to investigate the
performance of various feature selection methods for '*F-FDG PET
radiomics-based survival prediction in patients with lymphoma.
Materials and Methods: One hundred and eleven patients with
a pathological diagnosis of lymphoma who underwent baseline
8F-FDG PET were retrospectively enrolled in our study. The
8F-FDG-avid lesions were segmented using a standardised uptake
value threshold above 4.0 to measure the total metabolic tumour
volume (TMTV).The volumes of interest based on TMTV were used
to compute 93 radiomic features. To ensure generalisability, we
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preselected 22 radiomic features that were robust to the '®F-FDG
tracer uptake time, image acquisition/reconstruction parameters,
and respiratory motion. Six feature-selection approaches were
employed for the preselected features, encompassing filter,
wrapper, and embedded types. After selecting the features,
the Cox proportional hazard regression models were used to
assess their correlation with progression-free survival (PFS) and
overall survival (OS). The prognostic performances of the models
were evaluated using the Harrell's C-index. The survival curve
was plotted using the Kaplan-Meier method, and the survival
difference between subgroups was estimated using a log-rank
test. Results: The median follow-up period of the patients was
479 months (interquartile range, 18.7-86.9 months). The 5-year
PFS and OS rates were 58.6% 67.8%, respectively. Our results
indicated that different feature selection approaches (based on
chi-square test, minimum redundancy, maximum relevance,
Relief algorithm, support vector machine, random forest, and
least absolute shrinkage selection operator) identified different
potential radiomic features for survival prediction. The multivariate
Cox analysis further identified features that maintained prognostic
significance. Prognostic models were constructed by integrating
the Ann Arbor stage and TMTV (widely suggested as a prognostic
factor in the literature) with selected radiomics features using
estimated Cox regression coefficients. Survival curves showed
significant differences in PFS and OS among the distinct risk
groups. The C-indices for evaluating the survival prediction
performance (ranging from 0.630 to 0.673 for both PFS and
0S) did not significantly differ among the feature selection
approaches. Conclusion: Different feature selection approaches
can be used to identify different radiomic features for survival
prediction. The performance of the prognostic model based on
the selected radiomic features was comparable. A standardised
feature selection method should be considered for "8F-FDG PET
radiomics-based survival predictions for lymphomas.

OP-091

Exploring Correlations between PSA Levels and PSMA-
PET Images in Recurrent Prostate Cancer using Machine
Learning, Tensor Radiomics and Deep Features Analysis
A. Toosi', S. Harsini?, H. Abdollahi’, F. Bénard?®?, C. F. Uribe**, A.
Rahmim'#3;

'Department of Integrative Oncology, BC Cancer

Research Institute, Vancouver, BC, CANADA, °BC Cancer,
Vancouver, BC, CANADA, *Department of Radiology,

University of British Columbia, Vancouver, BC, CANADA,
‘Department of Physics and Astronomy, University

of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: While prostate-specific antigen (PSA) is
a widely used biomarker for prostate cancer (PCa) diagnosis
and treatment decisions, its correlation with prostate-specific
membrane antigen (PSMA) positron-emission tomography/
computed tomography (PET/CT) imaging findings is still being
investigated. We aimed to study correlations between PSA level
at PET/CT and characteristics of metastatic lesions on PSMA PET
images. Materials and Methods: This is a post-hoc analysis of a
prospective clinical trial. In 380 whole-body ["*FIDCFPyL PET/CT
images of patients with biochemical recurrence following initial
curative-intent treatment, all active lesions were delineated by
a nuclear medicine physician. Each image had 1.92+1.21 lesions
with average active volume of 4.03+7.02 ml. One hundred fifty
radiomics features were calculated on the most active lesions.
Nine different filters were utilized in radiomics features extraction.
Six pre-trained CNNs were used for deep feature extractors.
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Random forest regression models were trained to predict the
PSA levels at PET/CT. To better highlight the relation between
metastatic tumors’ features and the corresponding PSA levels,
PSA levels were dichotomized in a range (2 - 20 ng/mL). Two
classification methods were used to investigate the relation
between the PSA range and the features of the most active
metastatic lesions. Fifty-repetition-5-fold cross-validation was
used for evaluations. Results: Pearson correlation analysis of 10
highest scoring features showed a range of correlations of 0.2
to 0.39 (negative and positive) between the most active lesion’s
features and the PSA levels. Highest correlated features are related
to the entropy features of lesions (0.38-0.39). Besides, only one
feature is extracted from CT images while others are from filtered
PET images. Classification analysis on the range of PSA levels
shows a consistent pattern indicating that with a cut-off between
14 to 16, there is a strong relation between the appearance of
metastatic lesions and PSA levels. Comparing classification results
of tensor radiomics [1] and deep features, there is a visible increase
in area under the ROC curve using deep features to explain the
appearance of the metastatic lesions (AUC 0.6-0.8). Conclusion:
The correlation we observed between the extracted radiomics
features of metastatic PCa lesions and the PSA level suggests that
these features could be used as additional biomarkers to assess
disease progression and guide treatment decisions. Further studies
are warranted to validate these findings and optimize their clinical
utility. References: [1] Rahmim, Arman, et al. “Tensor Radiomics:
Paradigm for Systematic Incorporation of Multi-Flavoured
Radiomics Features.” arXiv preprint arXiv:2203.06314 (2022).

OP-092

Improving Outcome Prediction in Multicentric Data:
Novel Harmonization Techniques and MCA-Based
Imputation for Radiomic Feature Analysis

N. Abdallah’, J. Marior?, C. Tauber', T. Carlier’, P. Chauvet?, M.
Hatt?;

"Imaging & Brain, INSERM, Tours, FRANCE, ?LARIS, Angers,
FRANCE, *CRCINA, INSERM, CNRS, Université d’Angers, Université
de Nantes, Nantes, FRANCE, “LaTIM, INSERM, Brest, FRANCE.

Aim/Introduction: This study aimed at developing an outcome
prediction  pipeline incorporating novel  harmonization
techniques to explicitly address the multicentric nature of the
data and to evaluate the benefit of imputing missing clinical
variables using Multiple Correspondence Analysis  (MCA).
Materials and Methods: \We proposed two ComBat-alternative
harmonization techniques, including rescaling data through
mean and standard deviation, and rescaling based on the
extent of variable distribution. Missing clinical variables were
imputed using MCA, and its effectiveness was compared to
other popular machine learning-based methods (Extra Trees
and K-Nearest Neighbours). We conducted sensitivity analyses
on the imputer and survival methods hyperparameters. Our
survival analysis methods included Random Survival Forest
(RSF) and Gradient Boosting (GB). We used the HECKTOR 2021
dataset containing 325 head and neck cancer patients from
six clinical centers for evaluation, which included FDG PET/
CT images. Moreover, clinical variables such as age, gender, T,
N, and M stages, treatment, and HPV status were available but
with missing values, particularly for HPV status (e.g., ~65 patients
provided HPV status, and 74 patients reported tobacco and
alcohol status). All models were evaluated using the concordance
index (C-index) on the test set (101 patients out of the 325).
Results: The best model achieved a c-index of 0.73 ( beating the
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highest score of 0.72 in in HECKTOR), using radiomic features and
MCA-based imputation. The harmonization approach increased
the c-index from 0.655 to 0.715 using RSF and from 0.668 to a
maximum of 0.721 using GB. The first harmonization approach
achieved a maximum c-index of 0.712 using RSF and 0.717
using GB. ComBat also showed comparable performance with a
maximum c-index of 0.713 using RSF and 0.719 using GB. Results
obtained with the Extra Trees and K-Nearest Neighbours methods
were poor ( 0.57 and 0.55, respectively). Conclusion: This study
emphasizes the importance of imputation and harmonization
in a multicentric context. The proposed harmonization
techniques and MCA-based imputation significantly improved
models performance. One advantage of these harmonization
transformations is their applicability to novel datasets without
the need to retrain the model, like for ComBat. Further research
is needed to enhance imputation and harmonization techniques.
Future work will focus on strengthening these results using the
larger HECKTOR 2022 dataset.

OP-093

DEBI-NN: Distance-Encoding Biomorphic-Informational
Neural Networks in PET Radiomics

B. Ecsedi, D. Haberl, C. P Spielvogel, T. Traub-Weidinger, M.
Hacker, L. Papp;

Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Modern artificial neural networks (ANNs)
are challenging to apply in fields operating with small, albeit
representative healthcare data and are prone to overfitting due to
their large trainable parameter counts. A novel distance-encoding
biomorphic-informational neural network (DEBI-NN) [1] has
been proposed to significantly minimise the number of trainable
parameters compared to traditional ANNs. For a 3D animation
of the DEBI-NN training example, see [2]. This analysis aims to
investigate the predictive performance of DEBI-NN in comparison
with a traditional neural network (NN) model in the selected
PET radiomic datasets that are small, albeit clinically relevant
and challenging to be leveraged by most ANNs. Materials and
Methods: This study involved 86 "C-MET PET glioma cases to
predict three-year survival [3], and 52 [®Ga]Ga-PSMA-11 prostate
cancer cases to predict low-vs-high risk [4]. A 100-fold Monte Carlo
cross-validation scheme was performed with 90-10% train-test
ratio in both cohorts. Data pre-processing including redundancy
reduction, class imbalance correction, and feature ranking was
performed in all training subsets. Confusion matrix analytics were
utilised across all test subset cohorts. The analysis was conducted
on the DEBI-NN in comparison with a fully-connected feedforward
neural network with harmonised and comparable network
configurations and hyperparameters. Results: The DEBI-NN
yielded a balanced accuracy (arithmetic mean of sensitivity and
specificity) of 65% and 74%, while the baseline NN produced 63%
and 50%, resulting in a difference of +2% and +24% for the glioma
and prostate datasets, respectively. In the prostate cancer cohort,
in particular, the DEBI-NN resulted in a more balanced classifier
with 72% sensitivity and 75% specificity compared to the baseline
NN which yielded 100% sensitivity and 0% specificity. Conclusion:
While small medical datasets remain a challenge for traditional
ANNs to successfully utilise, our initial findings are encouraging
for clinical applications. The DEBI-NN - operating with a fraction
of the trainable parameters in conventional NNs - has shown a
more balanced behaviour over the baseline NN, even on datasets
with high imbalance. Our findings imply the DEBI-NNs have the
potential to become widely applicable in future radiomic studies.

@ Springer

References:[1]Papp, L. etal.(2022). DOI: 10.21203/rs.3.rs-2384764/
v1[2] https://youtu.be/S4Dj5qc7Rnol3] Papp, L, et al. (2018). DOI:
10.2967/jnumed.117.202267[4] Papp, L., et al. (2021). DOI: 10.1007/
500259-020-05140-y
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Significance of "'C-acetate PET/CT for the prediction of
complete remission post induction therapy in newly
diagnosed multiple myeloma: a prospective study

S. Chen, Y. Wong, K. Wu, J. C. Chim, C. Ho;

Hong Kong Sanatorium & Hospital, Hong Kong, HONG KONG.

Aim/Introduction: The International Myeloma Working Group
(IMWG) has recently accepted PET/CT as a new modality for
assessment of Bone status in the “CRAB” criteria for evaluation of
organ damage in active multiple myeloma (MM). Our previous
studies showed that "'C-acetate (ACT) was a better molecular
biomarker than "F-FDG (FDG) for diagnosis and prognostic
prediction of active MM. On the other hand, the advent of novel
agents in induction therapy for MM improves the complete
remission (CR) rate. In this prospective study, we aim to evaluate
whether baseline ACT-PET/CT might predict CR post induction
therapy in newly diagnosed MM. Materials and Methods: From
Mar-2019 to Dec-2021, clinically suspected MM patients were
referred for ACT and FDG (dual-tracer) PET/CT. Clinical criteria for
active MM was >10% clonal plasma cells in bone marrow plus
at least one CRAB criterion defined by IMWG. PET/CT criteria for
active MM were: (1) focally hypermetabolic bone lesions (FBLs)
avid for ACT or FDG, and/or (2) diffusely increased marrow
metabolism with L3 vertebra ACT-SUV__ 13>=38 or FDG-SUV
L3>=3.0 (from prior database). Induction therapy to active MM
patients was initiated after baseline PET/CT. Post-induction MM
patients achieving “serological CR" (by IMWG criteria) underwent
post-treatment dual-tracer PET/CT for evaluation of “molecular
CR" metabolic quiescence in all the FBLs with ACT-SUV__ 13<3.8
and FDG-SUV__ 13<3.0. The pretreatment factors for univariate
prediction of CR were: (1)%clonal bone marrow plasma cells, (2)
beta-2 microglobulin, (3)no. of ACT-avid FBLs, (4)ACT-SUV_ L3;
(5)no. of FDG-avid FBLs, (6)FDG-SUV,__ L3.ROC curve analysis was
performed. Results: 62 patients (M:F=32:30; age range:44-87 years,
mean=59.749.7 years) were finally confirmed as active MM by
IMWG criteria. ACT-PET/CT identified 59/62 (95.2%) and FDG-PET/
CTidentified 34/62 (54.8%). After induction therapy, 39/62 (62.9%)
patients achieved serological CR, and of these 39 serological
CR patients, 35/39 (89.7%) achieved molecular CR, while 4/39
(10.3%) patients had minimal residual disease in FBLs or mild ACT
activity in bone marrow seen on PET/CT, hence continued with
consolidation therapy. Among all the 6 pretreatment factors, only
ACT-SUV__ L3 was the significant predictor for CR post induction
therapy (Svamax 3=4.59+/-1.62 vs. 6.88+/-1.86 for CR vs. non-CR).
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as the cut-off for the prediction of CR (AUC=0.834, P<<0.05).  Assessment of the Diagnostic and Staging Potential
Conclusion: ''C-acetate is the preferred molecular PET biomarker  of ®Ga-Pentixafor PET/CT in Multiple Myeloma - A

for diagnosis and prediction of CR after induction therapy in MM.  Comparison With '®F-FDG PET/CT .

It is also a recommended PET tracer to monitor residual disease. L.Arldhasan Meenakshi, V. Rajaraman, B. Dubashi, D.

MM patients achieving serological plus molecular CR need further /J—/a/anha/k/; I Institute of Postaraduate Medical

follow-up t luat I ival awaharlal Institute of Postgraduate Medica

oflowLip o evaluate overall srviva Education and Research, Puducherry, INDIA.

OP-096 Aim/Introduction: %Ga-Pentixafor Positron Emission
A prospective comparison of 8Ga-Pentixafor PET/CTand ~ Tomography/ Computed Tomography (PET/CT) localises

'8F-FDG PET/CT for the detection of intramedullary and
extramedullary lesions in multiple myeloma

S.Tang, Y. Wang, Y. Tian, C. Li, Z. Xiao, J. Chen, Y. He;
Department of nuclear medicine, Zhongnan Hospital

of Wuhan University, Wuhan, Hubei, CHINA.

Aim/Introduction: Chemokine receptor 4 (CXCR4) is a key factor
for tumor growth and metastasis in multiple myeloma (MM).
Since "F-FDG PET/CT has some limitations in evaluating MM,
we design the study to compare the ability of ®Ga-Pentixafor
PET/CT targeting CXCR4 and "F-FDG PET/CT for the detection
of intramedullary and extramedullary lesions in MM. Materials
and Methods: The study included 38 newly diagnosed MM
patients who had undergone paired ®Ga-Pentixafor PET/CT and
8F-FDG PET/CT in a week. The diagnostic performance of the
two tracers was calculated and compared for intramedullary
and extramedullary lesions with the reference standards from
histopathological findings, typical radiological appearances, and
clinical imaging follow-up. Intramedullary lesions were divided
into seven regions (skull, cervical spine, thoracic spine, lumbar
spine, pelvis, long bones, ribs and the rest) and scored by a
scoring system to compare. The characteristics of extramedullary
lesions in each patient were recorded for two imaging methods
separately. Furthermore, we assessed the maximum standardized
uptake value (SUVmax), tumor-to-mediastinal blood pool ratio
(TBR), and tumor-to-liver ratio (TLR) for paired positive patients
in both intramedullary and extramedullary lesions. Results:
®Ga-Pentixafor PET/CT had a higher positive rate than '8F-FDG
PET/CT in subjects (97.4% [37/38] vs. 73.7% [28/38], p< 0.05). In
intramedullary lesions analysis, the scores of each region and the
total of the whole bone marrow were all significantly higher in
%Ga-Pentixafor PET/CT than in '®F-FDG PET/CT (all p< 0.05). It
also showed higher median SUVmax (11.95 vs. 4.90), TBR (3.81
vs. 1.80), and TLR (3.82 vs. 1.29) than those with '®F-FDG PET/CT
in the intramedullary lesions (all p< 0.05). As for extramedullary
lesions, ®Ga-Pentixafor PET/CT showed slightly more patients
with positive extramedullary lesions (50% [19/38] vs. 47.4%
[18/38]) and with mildly higher median SUVYmax (10.00 vs. 7.10),
TBR (3.27 vs. 2.61), although neither of them had statistical
difference (all p> 0.05). However, the TLR of %Ga-Pentixafor
PET/CT was approximately two times that of '®F-FDG PET/CT in
extramedullary lesions (3.85 vs. 2.16, p< 0.05). Especially for lymph
nodes of extramedullary lesions, ®Ga-Pentixafor PET/CT detected
more positive lesions than "8F-FDG PET/CT (43 vs. 26, p< 0.05).
Conclusion: ®Ga-Pentixafor PET/CT is significantly more sensitive
than ™®F-FDG PET/CT in all regions of intramedullary lesions.
As for detecting extramedullary lesions, ®Ga-Pentixafor PET/
CT has a slight advantage over '8F-FDG PET/CT. Moreover, it has
a better positive rate in hematogenous spread lymph nodes by
lesion-based analysis, which shows the potential for prognostic
stratification.
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the expression of Chemokine receptor-4 (CXCR4), a receptor
which is overexpressed in Multiple Myeloma. We aim to
assess and compare the diagnostic and staging potential of
%Ga-Pentixafor with  '8F-Fluorodeoxyglucose (FDG) PET/CT.
Materials and Methods: Twenty-one (10F;, 11M; Median
Age= 57.7 years) newly diagnosed treatment-naive Multiple
Myeloma patients were enrolled prospectively from January
2021 to April 2023. All participants underwent ®Ga-Pentixafor
and "F-FDG PET/CT imaging within one week. ®Ga-Pentixafor
(130-174 MBqg) was injected intravenously followed by PET/
CT acquisition at 45 minutes. The positivity rate and pattern
of disease involvement were evaluated for both tracers.
Quantitative  parameters including Standardised  Uptake
Value - Maximum (SUVmax) and Tumour-to-Background
Ratio (TBRmax) were calculated and compared for both
tracers. Durie Salmon Plus (DSP) Stage was assigned based
on CT, %Ga-Pentixafor PET/CT and 'F-FDG PET/CT separately.
Results: 68Ga-Pentixafor PET/CT showed a higher positivity rate
of 100% (21/21), as compared to 90.5% (19/21) with "®F-FDG
PET/CT. ®Ga-Pentixafor PET/CT showed significantly (p=0.028)
higher TBRmax values (5.5; IQR6.6) as compared to '8F-FDG PET/
CT (2.2; IQR1.61). However, no significant difference (p=0.053) in
SUVmax values was observed between %Ga-Pentixafor PET/CT
(3.3; IQR 2.97) and "®F-FDG PET/CT (2.2; IQR1.61). ®Ga-Pentixafor
PET/CT and '®F-FDG PET/CT detected paramedullary lesions in
11 and 9 patients, respectively. One extramedullary lesion in the
renal cortex was picked up by both modalities. Three patients had
extramedullary ®Ga-Pentixafor uptake but no '8F-FDG uptake,
of which one was histopathologically evaluated, and found to
be benign. SUVmax and TBRmax of both tracers did not show
any significant correlation with plasma cell percentage and be-
ta-2-microglobulin levels. Out of 21 patients, 14 patients fell
under the same DSP stage in CT, 8F-FDG and %Ga-Pentixafor
PET/CT. 2 patients (10%) were upstaged by '8F-FDG PET/CT
and 6 patients (29%) were upstaged by %Ga-Pentixafor PET/CT.
Conclusion: A significant proportion of patients undergo
a change in staging and prognostication due to the higher
disease burden estimation by ®Ga-Pentixafor PET/CT as
compared to 'F-FDG PET/CT. Improved comprehension of
tumour heterogeneity in Multiple Myeloma can be achieved
through the use of dual tracer imaging. With the recent
progress in CXCR4-based therapeutics, the expanding role
of %Ga-Pentixafor imaging in Multiple Myeloma is inevitable.
References: Pan Q et al. Chemokine receptor-4 targeted PET/CT
with 68Ga-Pentixafor in assessment of newly diagnosed multiple
myeloma: comparison to 18F-FDG PET/CT. Eur J Nucl Med Mol
Imaging. 2020 Mar;47(3):537-46.
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Prognostic value of FDG PET/CT biomarkers in patients
withrecurrent/refractary MM treated with CAR-T Cells

V. Betech-Antar, . Minguez, L. Tamariz, A. Bronte, M. Romera, J.
Rosales, J. Bastidas, S. Menendez-Sanchez, M. Panizo, S. Huerga, J.
San-Miguel, P Rodriguez-Otero, M. Garcia-Velloso;

Clinica Universidad de Navarra, Pamplona, SPAIN.

Aim/Introduction: To analyse the prognostic value of FDG
PET/CT biomarkers at diagnosis, 1-month and 3-months after
treatment with CAR-T Cells in patients with recurrent/refractary
MM Materials and Methods: \Whole-body '8F-FDG PET/CT scans
were performed in patients with recurrent MM before and after
Chimeric antigen receptor T-cell (CAR-T) therapy targeted against
B-cell maturation antigen (BCMA). The five-point Deauville scale
(DS) was applied to describe 18F-FDG uptake in bone marrow
(BM) and focal lesions (FL). The number of FL, presence of
paramedullary disease (PMD) and extramedullary disease (EMD)
were recorded. Results: Fifty-nine patients (29 male, 30 female;
median age 59 years) were included. One-month after CAR-T
14/59 (23.7%) patients had complete response by PET (PETCR),
and 3-months after CAR-T 13 more patients (22%) achieved PETCR.
Patients without PETCR 3-months after CAR-T had shorter PFS
(median 5.3 months [95% Cl 2.5- 10.8] versus 11.9 [95% Cl 5.7 - 16]
(p =0.001) and shorter OS (median 7.8 months [95% CI 5.1 - 18.4]
versus 16 [95% Cl 8.9 - 25.9] (p = 0.004); than those with PETCR (n
= 24 [44%)). Conclusion: These results indicate that PET-CR can
predict durable remission after CAR-T Cells. Further analysis with
larger population could inform early post-CAR-T management
and response-adapted stratification in clinical trials.

OP-099

Multicenter development of a PET-based risk assessment
tool for product-specific outcome prediction in large
B-cell lymphoma patients undergoing CAR T-cell therapy
C. Voltin', S. Flossdorf, A. Paccagnella®, M. Winkelmann?, J.
Heger', B. Casade?, L. Beckmann', K. Herrmann?, N. Kutsch', P
Borchmann’, S. Fant, W. G. Kunz*, M. Subklewe®, C. Kobe', P

L. Zinzani®, M. Stelljes®, K. S. Roth', A. Drzezga', R. Noppeney?,

H. C. Reinhardt’, B. von Tresckow?, R. Seifert*, J. C. Albring®, V.
Blumenberg*, A. Farolfi®, P Gédel’, C. Hanoun?;

"University of Cologne, Cologne, GERMANY, 2University of
Duisburg-Essen, Essen, GERMANY, 2University of Bologna,
Bologna, ITALY, “Ludwig Maximilian University of Munich,
Munich, GERMANY, *University of Minster, Minster, GERMANY.

Aim/Introduction: Chimeric antigen receptor (CAR) T-cell
therapy fundamentally changed the management of individuals
with relapsed and refractory large B-cell lymphoma. However,
real-world data have shown divergent outcomes for the approved
constructs. The present study therefore aimed to evaluate
potential risk factors in a larger cohort. Materials and Methods:
Our analysis set included 88 patients, from four German university
hospitals and one Italian center, who underwent '®F-fluorode-
oxyglucose positron emission tomography (PET) before CAR
T-cell therapy with tisagenlecleucel (n = 62) or axicabtagene
ciloleucel (n = 26). We first determined the predictive value
of conventional risk factors, treatment lines, and response to
bridging therapy for progression-free survival (PFS) through
forward selection based on Cox regression. In a second step,
the additive potential of two common PET parameters was
assessed. Their optimal dichotomizing thresholds were calculated
individually for each CAR T-cell construct. Results: Extra-nodal
involvement emerged as the most relevant of conventional tumor
and patient characteristics. Moreover, we found that inclusion
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of metabolic tumor volume (MTV) further improves outcome
prediction. The hazard ratio for a PFS event was 1.68 per unit
increase of our proposed risk score (95% confidence interval [1.20,
2.35], p = 0.003) which comprised both lymphoma burden and
extra-nodal disease. While the most suitable MTV cut-off among
patients receiving tisagenlecleucel was 11 mL, a markedly higher
threshold of 259 mL showed optimal predictive performance in
those undergoing axicabtagene ciloleucel treatment. Conclusion:
Our analysis demonstrates that the presence of more than one
extra-nodal lesion and higher MTV in large B-cell lymphoma are
associated with inferior outcome after CAR T-cell treatment. Based
on an assessment tool including these two factors, patients can
be assigned to one of three risk groups. Importantly, as shown by
our study, metabolic tumor burden might reflect the extent of
bridging therapy needed individually for each construct.

OP-100

Performance of PET/CT using ['®F]Fludarabine for initial
staging and therapeutic evaluation of symptomatic
multiple myeloma (MM) patients in first line treatment
or first relapse : preliminary results of an exploratory
multicenter phase 2 study

C. Francois’, M. Santiago-Ribeiro®*, B. Jamet*, S. Guillouet®, C.
Perrio®, A. Abbass, . Gourand®, S. Querellou’®, T. Chalopin®, C.
Dubegny’, C. Touzeau™'', N. Blin'®", F. Kraeber-Bodéré*", C.
Bodet-Milin*'';
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Paris, EPHE, INSERM, U1077, CHU de Caen, GIP Cyceron,
Neuropsychologie et Imagerie de la Mémoire Humaine, 14000,
Caen, FRANCE, "Nuclear Medicine department, Brest University
Hospital, Brest, FRANCE, $GETBO UMR U_1304, Inserm, UBO,
Brest, FRANCE, °Hematology department, Tours University
Hospital, Tours, FRANCE, '"Hematology department, Nantes
University Hospital, Nantes, FRANCE, '"Nantes Université,
Angers Université, INSERM, CNRS, CRCI2NA, Nantes, FRANCE.

Aim/Introduction: ['*F]Fludarabine showed promising results
in human lymphoproliferative disease imaging and in a
murine MM model. To investigate its potential usefulness in
human MM, we propose a prospective phase Il clinical study
comparing '®F-Fludarabine-PET/CT (FludaPET) with '®F-FDG-PET/
CT (FDG-PET) for initial staging and therapeutic evaluation of
symptomatic MM patients. Materials and Methods: This study
aims to include 35 symptomatic MM patients according to
IMWG criteria. Whole-body PET/CT are acquired 60 minutes after
injection of 4 MBag/kg of ["®F]Fludarabine and 3 MBq/kg of ['®F]
FDG. PET/CT are interpreted by MM experts nuclear medicine
physicians defining focal lesion (FL), paramedullary disease
(PMD), extra-medullary disease (EMD), and diffuse bone marrow
involvement (BMI). The maximal standardized uptake value
(SUVmax) and the target to pool ratio (TBR), defined as SUVmax/
SUVblood pool, are calculated for BMI, FL, PMD and EMD. Results:
At the time of analysis, 9/35 patients were included, 7 underwent
both FludaPET and FDG-PET (2 screen failures). Both FludaPET
and FDG-PET were performed for initial staging. No adverse
effects were reported. Per-patient analysis : PET/CT showed
abnormalities in all 7 patients, with 1 normal FludaPET and 2
normal FDG-PET. FludaPET and FDG-PET were concordant for
patient 2 with FL+-PMD and discordant for the 6 other patients :
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for patients 1 and 5, FL+-BMI with FludaPET and FL with FDG, for
patient 3 BMI with FludaPET but FL with FDG, for patient 4 FL with
FDG but negative FludaPET and, for patients 6 and 7 BMI with
FludaPET and negative FDG-PET. Per-lesion analysis : FludaPET
detected 11 FL, 1 PMD and 5 BMI, while FDG-PET identified 25
FL, 1 PMD and no BMI. In total, both methods detected 27 FL, 1
PMD and 5 BMI. SUVmax and TBR of FL/PMD ranged from 2.6 to
5.05 and 1.63 to 3.78 with FludaPET, and from 3 to 13.20 and 1.3
to 3.88 with FDG, respectively. For BMI, SUVmax and TBR ranged
from 3.77 to 5.43 with FDG and from 2.23 to 4.08 with FludaPET.
Fluda-PET showed uptake in supra and infra-diaphragmatic
lymph nodes in 4 patients, but its nature remains unclear at
the time of analysis. In 3 patients, FDG-PET detected bone and
vertebral fractures, without significant ['®F]Fludarabine uptake,
consistent with weaker ["®F]Fludarabine uptake in inflammatory
processes. High presumably physiological splenic uptake was also
observed (SUVmax 3.85-7.48). Conclusion: These first images of
'8F-fludarabine-PET/CT in MM suggest potential complementarity
with '8F-FDG-PET/CT, particularly for the detection of BMI.

OP-101

Patterns of PET positive residual tissue at early interim
staging and risk of treatment failure in advanced-stage
Hodgkin's Lymphoma: an analysis of the randomized
phase lll HD18 trial by the German Hodgkin Study Group
J. Ferdinandus’, L. van Heek’, K. S. Roth’, M. Dietlein’, H. Eich?, C.
Baues', P Borchmann', C. Kobe', German Hodgkin Study Group;
"University Hospital Cologne, Cologne, GERMANY,

2University Hospital Mdinster, Miinster, GERMANY.

Aim/Introduction: The randomized phase Il HD18 trial introduced
PET-2 adapted chemotherapy with eBEACOPP and demonstrated
that reduction of chemotherapy in PET-2 negative patients is
possible without loss of efficacy. [1] The aim of this study is to
describe the patterns of PET-2 positivity in HD18 and determine
wether multifocal residual disease is associated with inferior
progression-free survival (PFS) compared to uni- or oligofocal
disease. Materials and Methods: \We analyzed data from all PET-2
positive patients included in HD18 (NCT00515554). Residual
tissue was visually compared with reference regions according to
the Deauville score (DS). PET-2 positivity was defined as residual
tissue with uptake above the liver (DS4). PFS was defined as the
time from completion of staging until progression, relapse, or
death from any cause, or to the day when information was last
received on the patient’s disease status and analyzed according
to Kaplan-Meier, using Cox regression for comparisons. Results:
Between May 2008 and July 2014, 2101 patients aged 18-60
years with newly diagnosed, advanced-stage cHL were recruited
in HD18. Of these, 480 patients had a positive PET-2 (DS4) and
were therefore eligible for this analysis. The upper and lower
mediastinum was involved in almost half of all patients: 230
(47.9%) and 195 (40.6%), respectively. A majority of patients had
few positive regions in PET-2; 210 (43.8%) had one positive region,
and 1-2 or 1-3 involved regions were observed in 372 (77.5%) and
433 (90.2%) patients, respectively. 5y-PFS for patients with 1-2
regions was 91.2% (C195: 88.2-94.2) vs. 81.2% (CI95: 73.6% vs 89.5%)
for those with >2 regions with a corresponding hazard ratio of
2.1 (C195: 1.2-3.8). Conclusion: PET-2 positive residuals of cHL are
most often located in the mediastinum and a majority of patients
have 1-2 affected regions. In comparison, risk of progression was
twofold higher in patients with more than two positive regions
in PET-2. References: [1] Borchmann P, Goergen H, Kobe C, et al.
PET-guided treatment in patients with advanced-stage Hodgkin's
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lymphoma (HD18): final results of an open-label, international,
randomised phase 3 trial by the German Hodgkin Study Group.
Lancet. 2017 Dec 23;390(10114):2790-2802. doi: 10.1016/50140-
6736(17)32134-7. Epub 2017 Oct 20. PMID: 29061295.
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Combining Baseline and End of Treatment Quantitative
PET Parameters to Improve Progression-Free Survival
Prediction in DLBCL
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of Oncology, IOSI - Oncology Institute of Southern Switzerland,
Bellinzona; Universita della Svizzera Italiana, Bellinzona,
Switzerland; SAKK - Swiss Group for Clinical Cancer Research,
Bern, SWITZERLAND, °Department of Nuclear Medicine,
Medical Imaging Centre, Semmelweis University, Budapest,
HUNGARY, "Nuclear Medicine department, Sant Orsola-Malpighi
Hospital, Bologna, ITALY, ?Department of Molecular Imaging
and Therapy, Austin Health, Melbourne, AUSTRALIA, *King’s
College London and Guy’s and St Thomas’ PET Centre, School

of Biomedical Engineering and Imaging Sciences, King’s Health
Partners, Kings College London, London, UNITED KINGDOM.

Aim/Introduction: Diffuse large B-cell lymphoma (DLBCL) is the
most common aggressive non-Hodgkin lymphoma, with 70% of
patients achieving curative responses to first-line treatment. The
5-point visual Deauville score (DS) assesses therapy response at
End-of-Treatment (EoT) FDG PET. Although the Negative Predictive
Value (NPV) is 85%, the Positive Predictive Value (PPV) using
traditional DS criteria at EoT PET is suboptimal, ranging between
38 and 80%. This ongoing study, aims to determine if PPV could
be improved without affecting NPV by using quantitative PET
characteristics both at baseline and at EoT assessment. Materials
and Methods: DLBCL patients from the PETRA database (www.
petralymphoma.org) with a baseline and a positive EoT PET
(DS4-5) were included. Lymphoma lesions were segmented
on EoT and baseline PET using an adaptive semi-automatic
delineation approach that applies either the SUV4.0 or MV3
method depending on tumor uptake values (Zwezerijnen et al. J.
Nucl. Med 2021). Total Metabolic Tumor Volume (TMTV), SUV_,
Total Lesion Glycolysis (TLG), Tumor-to-Liver ratio SUV metrics, and
the absolute and relative difference in SUV for both timepoints
were obtained. The outcome measure was 2-year progression-free
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survival (2-yr-PFS). Descriptive statistics and Wilcoxon-rank testing
with Bonferroni correction were applied to evaluate differences
in TMTV and SUV metrics between patients with and without
2-yr-PFS. The predictive ability of each quantitative PET feature for
2-yr-PFS was assessed using the Receiver Operating Characteristic
curve, from which the optimal threshold and performance metrics,
such as positive predictive value (PPV), negative predictive value
(NPV), and accuracy, were determined. Results: 140 DLBCL
patients were included. Significant differences were detected in
TMTV (median 5.2 vs 29.5mL), SU\/peak(3.9 vs9.6), TLG (19.4vs 174.7),
and TumorSUVpeak/LiverSUVmean—ratio (1.7 vs 4.3) at EoT between
patients with and without 2-yr-PFS. Furthermore, compared
to baseling, the relative change in SUV_, (77.4 vs 45.2%) at EoT
showed significant differences in 2-yr-PFS. The %ASUV__, showed
the highest accuracy (71%) in predicting 2-yr-PFS, followed by
SUV . (56%), TumorSUV __ /LiverSUV, _ -ratio (56%), TMTV (53%),
and TLG (54%). The PPV values ranged from 45% (TMTV and TLG)
to 60% (%ASUVpeak), while the NPV values ranged from 73% (TLG)
to 88% (TumorSUv__ /LiverSUV, _ -ratio) within this DS4-5 group.
Conclusion: This ongoing study suggests that several quantitative
PET parameters, suchas TMTVand SUV__, can be used toimprove
prediction of 2-yr-PFS in DLBCL patients with DS4-5 at EoT.
Moreover, relative changes in uptake at EoT compared to baseline
PET may further add to improved 2-yr-PFS prediction.
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Quantification of baseline amyloid load in individuals
with subjective cognitive decline can identify future risk
of amyloid accumulation

G. Kolinger', M. Marquié®?, O. Sotolongo-Grau?, N. Roé-Vellvé', E.
Pérez-Martinez', N. Koglin', A. Stephens’, J. Tartar?, A. Sanabria®?,
A. Garcia-SdncheZ’, L. Tdrraga®, A. Ruiz’?, S. Bullich’, M. Boada*;
'Life Molecular Imaging GmbH, Berlin, GERMANY, ?Ace
Alzheimer Center Barcelona — Universitat Internacional

de Catalunya, Barcelona, SPAIN, *Centro de Investigacion
Biomédica en Red de Enfermedades Neurodegenerativas
(CIBERNED), Instituto de Salud Carlos Ill, Madrid, SPAIN.

Aim/Introduction: ~Amyloid-beta (AB) positron  emission
tomography (PET) with ["®Flflorbetaben is an established
tool for detecting in-vivo A deposition in the brain. The
quantitative analysis of such brain PET images allows for a precise
measurement of the AR deposition and can be a powerful tool
for assessing longitudinal changes in AR load. This study aimed to
determine whether Centiloid (CL) at baseline can identify groups
with distinct AB load increase. Materials and Methods: 197
subjects with subjective cognitive decline (SCD) enrolled in the
Fundacié ACE Healthy Brain Initiative (FACEHBI) study underwent
at least two ['®Flflorbetaben PET/CT scans. The latest follow-up
scans were performed two, three, or five years after baseline
(n=51, 27, and 119, respectively). Scans were quantified and
classified according to CL cut-offs: AB-negative (Af3-, CL<20), Grey
Zone (GZ, 20<CL<35), and AB-positive (AR+, CL>35). A Cl-based
progression was established given each subject’s baseline and
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follow-up PET scan quantification. Statistical comparisons were
carried using a Wilcoxon rank sum test. Results: Mean age of
participants was 65.6+7.2 years at baseline, 63.5% were females,
and had 15.2+4.5 years of education. At baseline, 169 subjects
(85.8%) were AQ-. In their latest follow-up (4.2+1.5 years after
baseline), 153 remained negative, 9 progressed to the GZ and 7
to AB+. Within the 8 subjects in the GZ at baseline, 6 increased
their CL above the AR+ threshold. All 20 AR+ subjects remained in
the same group on follow-up. There was a statistically significant
(p<0.001) group difference on baseline CL (CL,) between the
stable AB- subjects (CL,, = -2.15+6.24; CL accumulation (CL_)
= 0.20+1.37/year) and the ones that progressed from AB- to GZ
(CL, = 7.36x4.21; CL _=4.04+1.86/year) and from AB- to AB+
(CL, =122455; CL = 6.37£1.22/year). There were not enough
subjects in the baseline GZ group for a comparison between the
stable GZ subjects and those that progressed to AB+. The ARB-
subjects with higher CL values at baseline (10<CL,<20) showed
a significantly higher (p<0.01) CL yearly increase rate than those
with lower CL values (CL,<10) (CL = 3.22+353/yearvs CL =
0.43£1.66/year, respectively). Conclusion: Baseline CL value was
able to differentiate SCD individuals who accumulated amyloid
load over time from those who remained stable. Most subjects in
the GZ at baseline continued to accumulate AB longitudinally and
progressed to the AR+ group. Similarly, AB- subjects showed a
higher AR accumulation rate when their CL at baseline was closer
to the GZ threshold.

OP-104

Association of plasma glial fibrillary acidic protein with
neurofibrillary tau tangles in the brain and cognitive
decline independent of amyloid-B
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Center for Neurodegenerative Diseases, Hong Kong, CHINA.

Aim/Introduction: Alzheimer's disease (AD) is pathologically
defined by the accumulation of extracellular amyloid plaques and
intracellular neurofibrillary tangles of hyperphosphorylated tau.
Increasing evidence shows that neuroinflammation is a possible
modulator of the effects of tau spread on cognitive impairment
in AD. Circulating plasma markers of neuroinflammation have
recently become available, and first observations suggest a robust
association with AD pathology. Among these, one of the most
promising is the glial acidic fibrillary protein (GFAP). The aim of this
study was to assess the correlation between plasma GFAP and
topographical tau pathology, and its interaction with cognitive
decline. Materials and Methods: A cohort of 123 subjects from
the Geneva Memory Centre underwent amyloid- and tau-PET,
blood collection, and mini-mental state examination (MMSE).
Amyloid uptake was calculated as centiloid values and tau was
quantified as standardised uptake value ratio (SUVR). Voxel-based
linear regression to assess the topographical correlation between
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tau SUVR and plasma GFAP was performed, corrected for age,
education, gender, and amyloid accumulation. A sub-sample of
95 subjects underwent a follow up MMSE at least 1 year after
baseline. Linear regression was used to assess the effect of GFAP
on the annual rate of change of MMSE (corrected for centiloid,
global tau, age, gender, and education), and a Wilcoxon test
was performed to assess significant differences in GFAP values
between subjects that presented cognitive decline or not. Results:
The mean (SD) age of the participants was 72.6 (7.6) years, and
50% of subjects were men. GFAP was associated with increased
tau-PET uptake in the lateral temporal and inferior frontal lobes
independently of amyloid, gender, age, education, and MMSE
scores after multiple comparisons corrections (3=0.001, p<0.01).
The annual rate of MMSE change was significantly correlated with
GFAP (3=0.006, p<0.01), and a global measure of tau SUVR (3=3.9,
p<0.01), but not with amyloid burden. A significant difference in
GFAP values was found between stable subjects and decliners
(W=1325, p<0.01). Conclusion: Elevated plasma GFAP levels are
associated with increased tau deposition in lateral temporal and
frontal regions and also associated with accelerated cognitive
decline, independently from tau and amyloid load. These results
support neuroinflammation and astrogliosis as a relevant
contributor to AD pathology, which can be monitored in blood,
and suggest neuroinflammation as a potential target for future
disease-modifying therapeutic trials targeting tau pathology.
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The functional long-distance relationship of amyloid and
tau pathology
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“University Clinic Cologne, Cologne, GERMANY.

Aim/Introduction: We recently identified spatial patterns of
baseline regional amyloid-burden that were associated with
spatially diverging patterns of tau-pathology spread (e.g. frontal
baseline amyloid pattern was linked to temporal and precuneal tau
increase). Given the spatial divergence between these identified
spatial patterns of baseline amyloid and subsequent tau-pathology
increase, we assessed whether functional connectivity serves
as a mediator bridging the observed spatial gap between these
proteinopathies. Materials and Methods: The regional patterns
of baseline amyloid (18F-AV45) and subsequent tau-pathology
increase (longitudinal 18F-AV1451 time points) were derived
using parallel independent component analysis (pICA) based
on data of 98 amyloid-positive subjects from the ADNI cohort.
The plCA yielded six component pairs linking spatial patterns of
baseline amyloid (i.e. regional amyloid pattern) to longitudinal tau
increase (i.e. regional tau increase pattern). The degree of spatial
divergence of the corresponding component patterns of each pair
was quantified using Dice Similarity Coefficient (DSC). To examine
the potential role of functional connectivity as mediator bridging
the spatial gap between regional amyloid and tau-pathology
increase, we used the region of maximum coefficient per
component (of the respective regional amyloid or the regional tau
increase pattern of each component pair) as seeds for functional
connectivity analyses in a dataset of younger healthy controls.
This resulted in six pairs of amyloid- and tau-derived seed-based
networks (SBN). Subsequently, the spatial overlap between
these SBNs and the respective component patterns (regional
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baseline amyloid OR tau increase pattern of each pair) and the
combined component pairs (regional amyloid And tau increase
pattern) were quantified. Results: Using pICA, we identified six
component pairs of regional amyloid and tau increase that partly
spatially overlapped, but also spatially diverged. Amyloid-derived
SBNs presented greater spatial overlap with their respective
amyloid components (24%-54%) than the tau-derived SBNs with
the respective tau increase components (16%-40%). Importantly,
the spatial combination of the regional baseline amyloid and tau
increase component pairs showed highest spatial overlap with
the amyloid-derived SBNs (up to 62% vs. 39% for the tau-derived
SBNs) suggesting that amyloid causes initial tau spread within
the same network. Conclusion: Mechanistically, it appears that
the regional associations of amyloid and tau-pathology are
driven by underlying large-scale functional networks. Functional
connections may thereby transmit soluble amyloid to remote
brain regions within the same network. The transmission of
soluble amyloid likely results in increased phosphorylation of tau,
which eventually triggers insoluble tau-pathology aggregation
and spread outside the initially affected network.
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Validation of a topographic visual assessment method
for ®F-Flortaucipir based on Subtype and Stage
Inference Model (SuStaln)
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Aim/Introduction: Substantial variability in the spreading pattern
of tau pathology in Alzheimer's disease (AD) population is widely
accepted. The Subtype and Stage Inference algorithm (SuStaln)
has distinguished four distinct spatiotemporal trajectories of tau
pathology [1]: the limbic (S1), medial temporal lobe-sparing (52),
posterior (S3), and lateral temporal (54). However, the validation
of a visual method to identify them has not yet been proposed
and would be important for its clinical translation. Our study aims
to provide evidence for tau accumulation subtypes in a clinical
setting applying a topographic visual method for tau-PET based
on SuStaln staging. Materials and Methods: \We included 245
participants from the Geneva Memory Clinic, who underwent
'8F-Flortaucipir-PET. Three blinded physicians visually evaluated
all scans for tau (T) status and SuStain subtypes. In case of
discordance, a consensus was reached. Standardized uptake
value ratio (SUVr) values were obtained from a global meta-region
of interest (ROI).To test the agreement between raters we used
Cohen'’s kappa (k). Chi-squared and Kruskal-Wallis tests were used
to test the differences in clinical features, tau, and amyloid (AB)
loads between the subtypes. Differences in cognitive trajectories
between subtypes were tested using linear mixed-effects models.
Results: Our study showed good agreement between different
raters in visually interpreting tau pattern subtypes (k>0.65,
p<0.001). T+ individuals performed worse on the MMSE than T-



Eur J Nucl Med Mol Imaging (2023) 50 (Suppl 1: S1-S898)

S50

independently from the subtypes (p<0.001). Individuals with S2
subtype were younger than S1 and S3 individuals (p<0.001) and
had worse MMSE scores (p<0.05) than S4 and S1. We observed a
systematic increase in global tau SUVr in T+ individuals compared
to T- individuals (p<0.001), with the higher accumulation in
S2 subtype compared to S1, S3, and S4 (p<0.05). Similarly, AR
burden was found to be systematically increased in T+ individuals
compared to T- individuals (p<0.001).T+ individuals showed
significantly faster cognitive decline than T- group (p<0.001),
with the S2 subtype exhibiting the fastest decline, with a greater
slope in comparison with other subtypes. Conclusion: Our results
support the existence of different tau accumulation subtypes,
based on SuStaln staging, that can be visually assessed with
a good inter-rater agreement. Visually identified tau subtypes
differ in tau and amyloid loads, clinical profiles, and long-term
prognoses. Thus, the visual detection of different patterns
might be useful for personalized clinical care and, ultimately,
individualized therapy. References: 1. Vogel.et al’Four distinct
trajectories of tau deposition identified in Alzheimer's disease!
Nature medicine vol.27,5(2021).
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A Biological Staging Scheme for Alzheimer’s disease:
Results from the Tau Propagation over Time (T-POT)
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Aim/Introduction: Alzheimer’s disease (AD) is characterized
by the cerebral accumulation of amyloid-beta (A), tau (T), and
progressive neurodegeneration (N). The widely used ATN system,
with regard to positron emission tomography (PET) biomarkers,
categorizes AD based on the mean signal in specific regions of
interest (ROI). However, this procedure disregards the spatial
extent of pathology and neurodegeneration. Here, we propose
an alternative quantification of the volume, i.e, fill states, of A, T,
and N in (pre-)clinical AD. Materials and Methods: We analyzed
data from the Tau Propagation over Time (T-POT) study, including
cognitively unimpaired individuals (CU, n=58), and patients
with mild cognitive impairment (MCl, n=20) or AD dementia
(n=4). C11-PIB-PET (A), 18F-AV1451 (T) and perfusion-phase
18F-AV1451 scans (N) were spatially and intensity-normal-
ized (reference: cerebellum). To quantify the volume of A, T
and N, we z-standardized and subsequently binarized all scans
within-modality using a z-score threshold. Fill states were then
computed as the sum of abnormal voxels relative to a whole-brain
mask. Finally, mean fill states were compared across groups of
clinical status (CU, MCI, AD) and partial correlations of either fill
states or mean PET signal in established, tracer-specific ROIs with
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cognitive performance (Mini-Mental State Examination; MMSE)
were computed, adjusting for age, sex and education. Results:
Mean fill states reflected clinical status, as they increased with
disease progression (CU: A=4%, T=4%, N=3%; MCl: A=15%, T=11%,
N=4%; AD dementia: A=20%, T=23%, N=5%). Moreover, A and T fill
states were negatively associated with MMSE (rho, = -299, p <
001;rho, =-318, p < .01; rho = -.147, p = .20), while associations
of mean PET signal and MMSE tended to be weaker (rhoA(g‘obaD =
-255,p=.03; rhoT(tempora‘me[aROD =-275p=.01;1h00n0n =179, P =
.12). Conclusion: We present a competitive volume-based staging
scheme for AD that is associated with both, clinical status and
cognitive performance. These results, while currently validated
in a larger sample, suggest that the spatiotemporal dynamics of
pathology and neurodegeneration in the AD continuum are well
captured by our multi-parametric approach, which is possibly
superior compared to classification from mean PET signal intensity.
The extended cross-sectional and longitudinal comparison of the
two classification schemes is a matter of ongoing research.

OP-108

['®F]P1-2620 PET Imaging of 3R Pick Tau in
Frontotemporal Lobar Degeneration - A Multi-Centre
Study

H. Barthel', M. BrendeF, V. Villemagne®, K. Marek?, T. van
Eimeren®, M. Rullmann’, M. Schroeter’, D. Saur', M. Patt', J.
Classen’, J. Seibyl, A. Drzezga®, O. Sabri', German Imaging
Initiative for Tauopathies;

'Leipzig University Medical Centre, Leipzig, Germany,
GERMANY, 2Ludwig Maximillian University Munich, Munich,
GERMANY, 3University of Pittsburgh, Pittsburgh, AL, UNITED
STATES OF AMERICA, “InviCRO, Boston, MA, UNITED STATES
OF AMERICA, *University of Cologne, Cologne, GERMANY.

Aim/Introduction: Certain types of frontotemporal lobar
degeneration (FTLD) are histopathologically characterized by
3R Pick tau aggregates. These aggregates cannot be imaged so
far in vivo. This shortcoming provided motivation to investigate
the respective potential of the second-generation tau PET tracer
['®FIPI-2620. Materials and Methods: In this observational study
we included participants from five centres, 46 patients with
FTLD according to established clinical criteria (50% females,
age 65+10yrs, symptom duration 3.7£2.1yrs, MMSE scores
2446, Neuropsychiatric Inventory scores 8+9) and 26 age- and
gender-matched HCs. The FTLD group consisted of AB(PET
or CSF sampling)-negative patients with behavioural-variant
frontotemporal dementia (bvFTD, n=18), semantic-variant primary
progressive aphasia (svPPA) (n=7), or non-fluent-variant (nfv)PPA
(n=17), as well as of AB-positive patients with logopenic-variant
(IV)PPA (n=4). ["®FIPI-2620 PET data were acquired dynamically
0-60min p.i. Parametric distribution volume ratio (DVR) images
were obtained from kinetic modelling (MRTM2, reference
region=lower cerebellum) and analysed globally (AAL template)
as well as for four Pick tau stage VOIs which were created
according to histopathology literature. Results: ['SF]PI-2620 DVRs
were significantly higher in the FTLD patients as compared to the
HCs in several frontal and temporal cortical regions as well as in
cingulate gyrus, striatum, thalamus, cerebellar cortex, medulla/
midbrain/pons, and cerebral/cerebellar white matter brain
regions. This was also the case for the Pick tau stage 1_limbic
(p=0.016), stage 1_neocortical (p=0.011), stage 2 (p<0.001), and
all stages/meta (p<0.001) VOIs. On an individual level, 87% of the
FTLD patients were positive (>mv+2sd of the HCs) in at least one
of the Pick tau stage VOIs. These were 41%, 46%, 83%, 2%, and 13%
for the Pick tau stage 1_limbic, 1_neocortical, 2, 3,and 4 VOIs. 67%
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of the FTLD patients followed a hierarchical staging. With regard
to the FTLD subtypes, 100% of the nfvPPAs, 100% of the IVPPAs,
78% of the bvFTDs, and 71% of the svPPAs were PET-positive.
Conclusion: In conclusion, PET imaging of 3R Pick tau in FTLD
seems to be possible by ['®F]PI-2620. To further understand the
tracer behaviour in this dementia category, we will also focus on
alternatives to the current hierarchical Pick tau staging system, on
the question of how the diagnostic potential of our tracer relates
to that of structural MRI/['®F]FDG PET imaging, and on elucidating
the potential impact of TDP-43 pathology on the PET readouts.

OP-109

Tau-PET signal in Alzheimer’s disease is related to
immune activation and synaptic signaling measured
with CSF proteomics

E. Van de Giessen, R. M. Rikken, E. Vromen, E. M. Coomans, D.
Visser, F. Barkhof, L. E. Collij, R. Boellaard, S. V. S. Golla, B. N. M. van
Berckel, R. Ossenkoppele, A. den Braber, J. Vijverberg, W. M. van der
Flier, Y. A. L. Piilnenburg, C. E. Teunissen, P. J. Visser, B. Tijms;
Amsterdam UMC, Amsterdam, NETHERLANDS.

Aim/Introduction: Tau tangles are one of the pathological
hallmarks of Alzheimer's disease (AD) and can be quantified
using PET. It remains unclear which molecular processes are
related to tau aggregation. Protein levels in CSF can be used to
study such underlying processes. This study aims to identify
biological processes related to tau-PET using unbiased CSF
proteomics in participants along the AD continuum. Materials
and Methods: \We included 89 participants with CSF proteomic
and ["®F]flortaucipir (tau)-PET data available from the Amsterdam
Dementia Cohort and the EMIF-preclin AD study (N=68 with
abnormal CSF AB42 [64.7% cognitively impaired, 67.6% tau-PET
visual read positive] and N=21 controls [normal cognition and
normal CSF AD biomarkers]). ["*Flflortaucipir BP, , was quantified
in the temporal meta-ROI (Braak |, Braak Ill, Braak IV). CSF
proteomics was measured using untargeted LC-MS/MS based on
TMT labelling. We included proteins available in the whole sample
(n=1421 proteins). Protein concentrations were normalized to
the control group. We determined the relationship between
tau-PET BP,, (outcome) with protein levels (determinant) using
linear regressions with sex and age as covariates, stratified for
group. GO database was used for biological pathway enrichment
analyses within the AD group for proteins thresholded at p<0.05
for positive and negative associations separately. Results: Higher
CSF tau levels were associated with higher tau-PET BP, | (3=0.092,
p=0.002). In total, 458 proteins were associated with tau-PET BP,
in AD. A higher tau-PET BP,  was related to higher levels of 140
proteins and lower levels of 318 proteins. Proteins that showed
higher levels with increasing tau-PET BP,, were mainly involved
in immune system processes, while the proteins with lower
levels were predominantly related to synaptic processes and cell
signaling. No significant associations were found within controls.
Conclusion: Using CSF proteomics, we identified 458 proteins
associated with tau-PET in AD. Higher tau burden was associated
with increased levels of proteins involved in immune activation
suggesting a role of the immune system in tau accumulation.
Furthermore, higher tau burden was associated with lower levels
of proteins related to synaptic process hinting at a role for tau in
synaptic degeneration.
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Regional Desynchronization of Microglial Activity is
Associated with Cognitive Decline in Alzheimer’s Disease
A. Zatcepin'”, J. Gnérich', B. Rauchmann? L. M. Bartos’, N.
Franzmeier*>s, M. Malpetti’, X. Xiang®’, Y. Shi?, S. Parhizkar'®, M.
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LMU Munich, Munich, GERMANY, °German Center for
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*Department of Psychiatry and Neurochemistry, Institute of
Neuroscience and Physiology, The Sahlgrenska Academy,
University of Gothenburg, Gothenburg, SWEDEN, *Munich
Cluster for Systems Neurology (SyNergy), Munich, GERMANY,
’Department of Clinical Neurosciences, Cambridge University
Hospitals NHS Trust, University of Cambridge, Cambridge,
UNITED KINGDOM, éBiomedical Center (BMC), Division of
Metabolic Biochemistry, Faculty of Medicine, LMU Munich,
Munich, GERMANY, °CAS Key Laboratory of Brain Connectome
and Manipulation, the Brain Cognition and Brain Disease
Institute, Shenzhen Institutes of Advanced Technology, Chinese
Academy of Sciences, Shenzhen-Hong Kong Institute of Brain
Science-Shenzhen Fundam. Res. Inst.,, Shenzhen, CHINA,
"°Department of Neurology, Washington University in St.

Louis, St. Louis, MO, UNITED STATES OF AMERICA, '"German
Center for Vertigo and Balance Disorders, University Hospital
of Munich, LMU Munich, Munich, GERMANY, ?Department

of Psychiatry and Psychotherapy, Molecular Neurosciences,
University of Regensburg, Regensburg, GERMANY, *German
Cancer Consortium (DKTK), Partner Site Munich, German
Cancer Research Center (DKFZ), Heidelberg, GERMANY,
“Bavarian Cancer Research Center (BZKF), Erlangen,
GERMANY, *Department of Neurology, University Hospital,
LMU Munich, Munich, GERMANY, "Department of Neurology,
Hannover Medical School, Hannover, GERMANY.

Aim/Introduction: Microglial activation is a hallmark of
Alzheimer disease (AD) neuropathology, but the regional
interaction of microglia cells in the brain is poorly understood.
To address this, we explored the existence and accessibility of
a microglia connectome in both mouse models and humans
with AD and performed a translational assessment of microglial
desynchronization as a potential AD biomarker. Materials and
Methods: To validate the concept, we depleted the microglia
using CSF1R inhibition in wild-type mice and examined whether
interregional correlation coefficients (ICC) of 18kDa translocator
protein (TSPO)-PET with ["®F]GE-180 were affected by the lack
of microglia. We further investigated the effect of dysfunctional
microglia (TREM27) and AD pathophysiology (3-amyloidosis,
tauopathy) onTSPO-PETICCin mouse brain,and then extended the
methodology to analyze a human TSPO-PET dataset comprising
of cognitively normal individuals and patients with prodromal
and dementia stages of AD. We explored stage-dependent
differences of microglia synchronicity and correlated personalized
microglia desynchronization index (DI) in AD-specific subregions
with cognitive performance measured by Mini-Mental State
Examination (MMSE) score. Results: Microglia-depleted mice
demonstrated a dramatic reduction of TSPO-PET ICCs among all
compartments of the brain. Wild-type mice and APPPST mice with
TREM2 deficiency indicated significant reductions of TSPO-PET
ICC when compared to TREM2%* groups. Our study revealed
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substantial alterations in TSPO-PET ICC in all the investigated AD
models when compared to the age-matched controls. Notably,
we observed these changes not only in mice with moderate
neuropathology (5.0-6.0 months of age), but also in mice at the
neuropathology onset (2.0-2.5 months of age). Humans with AD
indicated a stage-depended reduction of both the number of
significant connections and microglia DI in six parietal and four
temporal regions. Strong negative correlations were observed
between the MMSE score and microglia DI in four parietal and
two temporal regions. Conclusion: Using TSPO-PET imaging of
mice with depleted microglia, we provide the first evidence that
a microglia connectome can be assessed in the mouse brain.
Microglia synchronicity is closely associated with cognitive decline
in AD and could be utilized as an independent personalized
biomarker for neuroinflammation-associated disease progression.

OP-111

PET-based synaptic density measure, its amyloid-
independent association with APOE e4 in cognitively
impaired individuals

K. He', f. Xie', Y. Huang? K. Chen?, Y. Guan’, B. Li*, J. Wang®,

Q. Huang’;

'Department of Nuclear Medicine & PET Center, Huashan
Hospital, Fudan University, Shanghai, CHINA, °PET Center,
Department of Radiology and Biomedical Imaging, Yale
University School of Medicine, New Haven, New Haven,

CT, UNITED STATES OF AMERICA, *Banner Alzheimer

Institute, Arizona State University, University of Arizona

and Arizona Alzheimer’s Consortium, Phoenix, AZ, UNITED
STATES OF AMERICA, “Clinical Neuroscience Center, Ruijin
Hospital,Shanghai Jiao Tong University School of Medicine,
Shanghai, CHINA, *Department of Nuclear Medicine & PET
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Aim/Introduction: Apolipoprotein &#9494 (APOE &#9494) is
the strongest genetic risk factor for sporadic Alzheimer’s disease
(AD). However, the relationship of the APOE induced synaptic
loss and the cognitive impairment is still not fully understood.
Investigation of the effect of APOE on synaptic loss is significant
for the development of genotype-specific therapy in AD. We
aimed to investigate the effect of APOE &#9494 on synaptic
density and the associations between synaptic density and AD
biomarkers in cognitively impaired (Cl) participants. Materials
and Methods: Fifty-eight cognitive impaired(Cl) participants
and 27 cognitively normal (NC) participants who underwent
amyloid positron emission tomography (PET) with florbetapir
and synaptic density PET with '8F-SynVesT-1 were included.
Thirty-seven participants underwent tau PET scanning with
'8F-MK6240. Analyses were stratified by APOE genotype. Results:
Among the ClI participants, APOE &#9494 carriers displayed
significant synaptic loss in the medial temporal and neocortices
compared to APOE &1#9494 noncarriers. Synaptic loss was mainly
in the bilateral hippocampal bodies and tails. Similar results were
found in the comparisons between APOE &#9493 homozygotes
and APOE &#9494 heterozygotes. Female APOE &#9494 carriers
displayed significantly decreased synaptic density in the medial
temporal cortex compared with female APOE &4#9494 noncarriers.
Global amyloid deposition was only associated with hippocampal
synaptic density in APOE &#9494 carriers, but it was associated
with synaptic density in the hippocampus and parahippocampal
gyrus in APOE &i#9494 noncarriers. However, significant
associations between synaptic density with tau pathology and
hippocampal volume were observed in the APOE &#9494 carriers
Conclusion: APOE plays a significant role in synaptic density loss.
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APOE &#9494 carriers showed a significantly decreased synaptic
density in medial temporal and neocortices compared to
noncarriers, and only one copy of the APOE &#9494 allele reduced
the synaptic density in the hippocampus. Furthermore, the effects
of the APOE &1#9494 allele on synaptic density were observed
only in females. APOE &#9494 also potentiated the associations
of synaptic density with tau pathology and hippocampal volume.
Our study supports the hypothesis that the APOE &#9494 allele
affects synaptic density in individuals with cognitive impairments.
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Gravity-Assisted Diuresis Renography with method
F+10(sp) for clinical management and post-operative
assessment of primary megaureter.

G. Tartaglione’, F. F leria’, N. Foschi?;

'Cristo Re Hospital, Nuclear Medicine, Rome, ITALY,

2Urology, Fondazione Policlinico Universitario

Agostino Gemelli IRCCS, Rome, ITALY.

Aim/Introduction: Primary obstructive megaureter is an
uncommon disease defined as intrinsic ureteral dilatation caused
by congenital abnormality of the lower ureteral tract. It may be
discovered earlier by ultrasound, or later in life by imaging studies
for urinary tract infections. When obstruction is not present,
conservative managementis the best treatment choice; otherwise,
ureteroneocistostomy (UCNS) is recommended. Reflux is usually
diagnosed with no difficulty on voiding cystography, while the
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major diagnostic challenge is to recognize obstruction. Imaging
tests in supine position may be misleading, because due to the
dilated collecting system, the drainage of the urine is delayed also
in the absence of true obstruction. Currently, renal scintigraphy is
the key test to opt for surgical or conservative treatment, but only
the drop of split renal function (SRF) is often a criterion for surgical
treatment. We propose gravity-assisted diuresis renography with
F+10(sp) (seated position) method for clinical management of
primary megaureter. Materials and Methods: Twenty-six patients
(15 m, 11 f), median age 42 y (18-73 y), median serum creatinine
level 1.0 mg/dL (0.75-1.69). Based on radiological findings,
megaureter was bilateral in 2 pts, and unilateral in 24 pts. 11
patients underwenta UCNS, and 15 patients received conservative
treatment. In total 41 Diuresis Renography (82 kidneys) were
assessed. We studied patients in seated position, using F+10(sp)
method. We injected IV a dose of 150-200 MBg, 99mTc-MAG3 at
time 0; and a dynamic study started at once after tracer injection.
The patient drank 400-500 mL of water at 5 min and received
IV a dose of 0.25 mg/Kg (maximum 20 mg) of Furosemide at 10
min. SRF, Tmax, Ratio 20 min/peak, were measured. Results: SRF
(NV = 0.45-0.55) was decreased in 27 (32.9%) kidneys (14 Left, 13
Right). Tmax (NV <6 min) was increased in 43 (52.4%) kidneys (24
Left, 19 Right). Ratio 20min/peak (NV <0.25) was abnormal in 30
(36.6%) kidneys (16 Left, 14 Right). Serum creatinine level was
>1.2 mg/dL in 4 (9.5%) studies. In post operative assessment, we
found a discordance between SRF and Ratio findings in 14 (17.1%)
kidneys. No adverse events have been observed. Conclusion: The
Ratio 20min/peak, measured in condition of favorable gravity with
F+10(sp) method, improves accuracy in obstruction detection
and in post operative assessment of obstructive megaureter,
preventing renal impairment. A drop of SRF is a late index of
obstruction, his diagnostic value is limited in post-operative
assessment of obstructive megaureter.

EPS-023

Evaluation of the use of [**"Tc]Tc-MAGS3 in the
quantification of effective renal plasmatic flow in
patients with autosomal dominant renal polycystosis.
Preliminary data

L. Baz-Sanz, R. Maestre-Cutillas, G. Rubio-Ferndndez, M. Alvarez-
Nadal, L. Cebollada-Cameo, R. Castro-Velasco, C. Juan-Piriz, J.
Pérez-Iruela;

Hospital Ramén y Cajal, Madrid, SPAIN.

Aim/Introduction: Autosomal dominant polycystic kidney
disease (ADPKD) is the most common inherited kidney disease
with a prevalence of 5-10 cases/10,000 people. Factors predicting
the rate of disease progression are genetic, total kidney volume
(TKV) and effective renal plasma flow (ERPF). Identification
of rapid progressors is beneficial for initiating treatment with
tolvaptan. Due to the correlation of renal clearance of [*™Tc]
Tc-MAG3 with ERPF, this can be used as a predictor. The aim of this
work is to validate our technique by correlating our preliminary
[™Tc]Tc-MAG3 clearance data with VKT. Materials and Methods:
ERPF was quantified by the Russell method in 41 patients with
ADPKD divided into four groups (1A, 1B, 1C and 1D) according
to Mayo Clinic criteria. The technique was performed using
the radiopharmaceutical [*™Tc]Tc-MAG3, which was prepared
according to the technical data sheet. Two doses of 1mCi/Tml
were prepared, one for intravenous administration and the
other for the preparation of the standar. Blood was withdrawn
43min post-injection and centrifuged 10min/3900rpm. 2ml of
plasma and standard were pipetted in triplicate. Their activity
was determined with a gamma counter. Results: The mean
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clearance of the radiopharmaceutical and VKT of each group
was calculated:[*™Tc]Tc-MAG3 clearance: 1A(n=4), 167+40.00ml/
min; 1B(n=20), 136+43.53ml/min; 1C(n=16), 119+47.43ml/min;
1D(n=1), 98ml/min. VKT: 1A(n=4), 282.25+88.75ml; 1B(n=20),
708.44+189.43ml; 1C(n=16), 1189.25+327.66ml; 1D(n=1), 1796ml.
Pearson’s correlation between radiopharmaceutical clearance and
VKT: r=-0.487 and p=0.001. Conclusion: \We obtained a moderate
correlation between [*"Tc]Tc-MAG3 clearance results and VKT,
which indicates that our preliminary data are encouraging for
future validation of our technique, expanding the number of
patients. It is a simple, fast and convenient test for the patient,
the implementation of which would be a benefit compared to
diagnostic tests with a longer waiting list and more expensive,
such as MRI.

EPS-024

Comparison Between In Vivo Gates Method and In Vitro
Plasma Sampling Technique for Glomerular Filtration
Rate Measurement in Voluntary Kidney Donors

M. Radulovic, M. Sisic, B. Miljus, L. Radosavcev, B. Ajdinovic;
Institute of Nuclear Medicine, Military Medical Academy,
Belgrade, SERBIA.

Aim/Introduction: Glomerular Filtration Rate (GFR) is defined
as the volume of plasma that is filtered by the glomeruli per
unit of time. Experience from our country shows that potential
donors have been frequently assessed as ineligible due to lower
GFR measured by in vivo Gates method. Aim of this study was
to compare GFR measured by the radionuclide plasma sampling
technique with Gates camera based method. Materials and
Methods: Patient preparation consisted of the placement
of intravenous cannula and adequate hydration. Before the
beginning of renography study, preinjection syringe containing
185MBqg of Tc-99m diethylenetriaminepentaacetic acid (DTPA)
was counted using dual head gamma camera. Then a bolus
dose of the tracer was intravenously administrated and the
time recorded. Radiorenography was performed in 44 patients,
potential kidney donors, for 35 minutes (30 frames lasting 2
seconds followed by 136 frames lasting 15 seconds) in the
posterior position. The post-injection syringe was counted at the
end of the study. Sampling: venous blood was taken according
to required schedule - 180 minutes after administration of
radioactive tracer. The samples of 10ml were taken from the arm
contralateral to the administration site. Vials containing blood
samples were centrifuged without postponement for 10 minutes
at 1000 RPM. Two plasma samples, Tml each, were taken from
vials. A standard solution was prepared with 185MBq of Tc-99m
in 1000ml of demineralized water. Standard sample containing
Iml of solution was prepared and counted after aprox. 24 hours
using gamma counter. At that point, plasma samples were also
counted. The decay of radioactivity was corrected. GFR was
calculated according to guidelines. Gates GFR was calculated
using gamma camera’s software. Region of interest (ROI) for each
kidney was drawn manually, and background ROIs were placed
around the lower outer renal margins. Each patient provided
serum creatinine findings within 48 hours of the study. Results:
Mean values of GFR estimated using plasma sampling and Gates
method were 82.26+16.05 ml/min/1.73m? and 69.93+15.57
ml/min/1.73m?, respectively. There was significant difference
between these values. Additionally, GFR was calculated using
creatinine based equations (MDRD, CKD-EPI). The results showed
that there was also significant difference between GFR estimated
by radionuclide plasma sampling and creatinine based equations.
Conclusion: Gates method tended to underestimated GFR
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compared to plasma sampling method. Thus, calculation of GFR
using in vitro radionuclide plasma method is essential in donor’s
work up protocol for kidney transplantation.

EPS-025

Glomerular filtration rate quantification in patients on
antiretroviral therapy. Preliminary data

L. Baz-Sanz, R. Maestre-Cutillas, G. Rubio-Ferndndez, V. Lopes-
Martin, L. Cebollada-Cameo, M. Vaquero-Palomo, S. Horcas-
Villaverde, J. Pérez-Iruela;

Hospital Ramén y Cajal, Madrid, SPAIN.

Aim/Introduction: Some antiretroviral drugs inhibit tubular
secretion of creatinine (Cr) without causing renal toxicity. Thus,
an increase in plasma Cr concentration has been observed,
with a consequent decrease in its estimated clearance, without
producing a decrease in the actual glomerular filtration rate
(GFR). The aim of this work is to identify whether patients really
suffer a decrease in their GFR or, on the contrary, they are patients
with a decrease in their tubular Cr secretion who do not need
a change in their therapeutic planning. For this purpose, GFR
estimation using serum Cr-based estimation formulae, such as
MDRD4, will be compared in patients on antiretroviral therapy
with the radioisotopic technique using the radiopharmaceutical
*mTc]Tc-DTPA, where the increase in serum Cr does not affect its
determination. Materials and Methods: GFR was determined
in 17 patients on antiretroviral therapy whose GFR estimates
using the MDRD4 formula were below reference ranges. For
this purpose, the radiopharmaceutical [*™Tc]Tc-DTPA will be
used, which was labelled according to the technical data sheet.
A standard dose and a patient dose of 500 uCi were prepared.
After administration of the radiopharmaceutical, blood samples
were drawn at 2, 3 and 4 hours. Plasma was quantified in a gamma
counter and GFR was determined using the Christensen and Groth
method.They were divided into 2 groups: group 1, whose GFR
estimated by isotopic method was>75ml/min/1.73m? (normal
GFR); group 2, patients with GFR<75ml/min/1.73m?. Results:
Within group 2, only one patient required treatment modification
due to a decrease in GFR, while the rest of the patients underwent
closer monitoring without modification of their therapeutic
regimen. The Mann-Whitney U-test was performed comparing
both techniques in the two groups and statistically significant
differences were obtained (p<0.05), so the null hypothesis is
rejected. Conclusion: The analysis of results reveals that there are
statistically significant differences between GFR determined by
the MDRD4 method and the radioisotopic technique in patients
on antiretroviral therapy. This supports the idea that antiretrovirals
may underestimate GFR when using plasma Cr methods. In these
cases, it may be advisable to use the radioisotopic technique,
where increases in plasma Cr are not affected.

EPS-026

Body surface area as a determining factor in assessing
glomerular filtration rate

G. Rubio-Ferndndez, R. Maestre-Cutillas, L. Baz-Sanz, L.
Cebollada-Cameo, V. Lopes-Martin, M. Vaquero-Palomo, S.
Horcas-Villaverde, J. Pérez-Iruela;

Hospital Ramén y Cajal, Madrid, SPAIN.

Aim/Introduction: The objective is to assess how body surface
area index (BSl) affects glomerular filtration rate (GFR) by
comparing the radiopharmaceutical test performed with [*™Tc]
Tc-DTPA with the biochemical, MDRD4 equation, which does not
take into account BSI. Materials and Methods: An observational

@ Springer

and retrospective study of the GFR of 47 patients with different
pathologies who had undergone a test to determine GFR between
2019-2023 with two techniques, one biochemical (MDRD4) and
one with radioisotopes (radiopharmaceutical [*™Tc]Tc-DTPA).
The BSI according to Dubois and Dubois is considered high if it is
>1.9m? in men and >1.6m? in women. The radiopharmaceutical
was administered to patients and samples were collected at 2, 3
and 4 hours. Plasma was quantified in a gamma counter and GFR
was determined using the Christensen and Groth method. A GFR
>75ml/min/1.73m? is considered normal. Results: 35/47(74.46%)
patients are male and 12/47(25.53%) are female. Of the males
22/35(62.85%) have high ISC(>1.9m? whose GFR with [*™Tc]
Tc-DTPA and MDRDA4 respectively are: 68.62+20.79ml/min/1.73m?
and 49.45+9.86 ml/min/1.73m%86ml/min/1.73m? and of the
females 11/12(25.53%) have high BSI (>1.6m? whose GFR with
[®™Tc]Tc-DTPA  and MDRD4 respectively is: 50.01£23.71ml/
min/1.73m?and 43.26+16.04ml/min/1.73m?2. Of the men with high
BSI 19/22(86.36%) had a higher GFR with [*™Tc]Tc-DTPA than with
the MDRD4 equation (73.42+17ml/min/1.73m?and 50.32+9.16ml/
min/1.73m? respectively). 16 ml/min/1.73m? respectively) and
in the case of women with high BSI 7/11(63.63%) had a higher
GFR with [®*™Tc]Tc-DTPA than with MDRD4 (57.98+26.68ml/
min/1.73m? and 43.14+£20.48ml/min/1.73m? respectively). The
results obtained on GFR revealed in the case of the [*™Tc]Tc-DTPA
test that 34/47(72.34%) had a value <75ml/min/1.73m? while
according to MDRD4 it was 46/47(97.87%). 39/47(82.97%) patients
have a higher GFR with the radiopharmaceutical test than with
MDRD4  (61.94£22.74ml/min/1.73m? and  46.55+£11.57ml/
min/1.73m? respectively. Comparing patients with high ISC in the
radiopharmaceutical test and the MDRD4 equation yields p>0.05.
Conclusion: The values obtained with the MDRD4 method have a
lower GFR than those obtained with [*"Tc]Tc-DTPA. It is observed
that a high percentage of both male and female patients tested
have a high BSI. Those patients with a high BSI had a lower GFR
with MDRDA4. Despite a decrease in GFR with MDRD4 compared
to [99mTc]Tc-DTPA, there is no statistically significant difference.
Obesity increases the risk of chronic kidney disease, therefore we
found that many of these patients have an elevated BSI. This is
probably due to the fact that the MDRD4 equation does not take
into account the BSI unlike the [®™Tc]Tc-DTPA test, which does.

EPS-027

Estimation of GFR Using Camera Based Method- Is There
Any Role of CT?

S.Garg', S. G. Ravindra', A. Khurana', K. J. Das?, A. Singhal’, V.
Jaiswal?, C. S. Bal';

'All India Institute of Medical Sciences, New Delhi, INDIA,
’National Cancer Institute - AIIMS, Jhajjar, INDIA.

Aim/Introduction: There are various methods available for
estimation of Glomerular Filtration Rate(GFR) using the renal
radiopharmaceutical  Technetium-99m-diethylenetriaminepen-
taacetic acid. Amongst these, the camera based methods are
convenient as they do not require blood sampling. Materials and
Methods: This is a prospective study wherein patients underwent
a renal dynamic scan and a low dose CT scan simultaneously
using GE NM/CT 870 DR. The GFRs were calculated using the
following methods: ‘GE Renal Analysis' software without filling
the renal depth; formulae (Tonnesen’s, Itoh K's, and Taylor’s) based
estimation of renal depths; CT based estimation of renal depth.
The renal depths measured by the above mentioned techniques
were compared to the Modified estimated GFR (eGFR) calculated
using CKD-EPI equation. Statistical analysis was performed using
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MedCalc Software with a p-value < 0.05 considered statistically
significant. Results: Twenty-six patients were enrolled. The mean
age and gender distribution (male: female) of patients was 44.7
+ 17.0 years and 12:14. The mean modified eGFR was 120.5 +
69.6 mL/min. The mean GFRs calculated by the system, three
formulae and CT were 68.7 + 26.9, 684 + 253, 81.7 £ 29.3, 78.2
+ 253 and 80.5 + 304 respectively. All of them correlated well
with modified eGFR with p<0.01. A good consistency was seen
between the calculated GFR by system’s inherent calculation
technique, Tonnesen’s, Itoh K’s, Taylor's formulae, CT guided
renal depth estimation and the modified eGFR(p<0.01). The
right renal depth was significantly smaller using Tonessen’s
formula than those measured using the other two formulae
but was not significantly different when compared to CT scan
depth. The left renal depth measurement was not significantly
different using any of the above methods(p>0.01). The right renal
depth (6.1 cm, CI-5.8-6.5) was always larger than the left (5.9 cm,
Cl-5.7-6.2) (p<0.01). On pairwise comparison, system calculated
(68.9 + 27.0) and Tonessen's formula (684 + 25.3) GFR(mI/min)
were significantly lower as compared to CT aided(80.5 + 30.4),
Itoh K's(81.7 £ 29.3), Taylor's method(78.2 + 25.3) GFR(mI/min).
Conclusion: GFR calculated with CT guided, Itoh K's and Taylor's
method is consistently higher than that calculated using system’s
inherent calculation technigue and Tonessen’s method. The Itoh
K's and Taylor's method calculated renal depth correlates nicely
with the CT aided depth measurement. These findings prove
valuable as incorporation of low dose CT scan causes additional
radiation burden to the patient.

EPS-028

Predictive role of '8F-FDG PET/CT in renal function in
patients with kidney disease

H. Jiao, Y. Qiu, Z. Chen, Y. Fan, L. Kang;

Peking University First Hospital Beijing, CHINA.

Aim/Introduction: Kidney disease appears to be both a potential
cause and consequence of cancer. For patients with kidney
disease, timely detection of tumors is particularly important. The
'8F-FDG distribution in tissues can reflect the level of local glucose
metabolism. However, it has not been demonstrated by any
studies yet whether detecting '®F-FDG uptake in the renal cortex
can provide relevant clinical information. In this study, we aimed
to evaluate the value of '8F-FDG PET/CT in patients with kidney
disease. Materials and Methods: \We retrospectively reviewed 182
'8F-FDG PET/CT subjects diagnosed with kidney diseases and 32
subjects without any kidney disease from January 2018 to May
2022 in our hospital. Patients with kidney disease were divided into
three groups: AKD, A/C, and CKD. The CKD groups were divided
into G1,G2, G3, G44+G5 upon CKD-EPI-based estimated glomerular
filtration rate (eGFR). The regions of interest (ROIs) were drawn in
the left renal cortex of both upper and lower poles, liver, aorta
and lesions with abnormal uptake. The SUVmax and SUVmean
were measured for each ROI. The ratios of renal cortex SUVmax
to the liver SUVmean and to the blood pool SUVmean were
obtained, respectively. Statistical analysis was performed using
the Kruskal-Wallis test and Spearman relation analysis. Results:
Among 182 patients, 154 patients were found with abnormal
FDG uptake (84.6%), of which the SUVmax of malignant lesions
was significantly higher than that of benign lesions. The three
most common malignant lesions included multiple myeloma,
lymphoma and lung cancer. The sensitivity and specificity of PET/
CT in the diagnosis of malignant lesions were 89.5% and 100%,
respectively. The renal cortex SUV values of AKD, A/C and CKD
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group were significantly different from the normal group, and the
renal cortex SUV values of the AKD group were also significantly
higher than those of the CKD group. There were significant
differences in the renal cortex SUVmax and SUVmean between
G1 and G4+G5. In addition, there were significant differences in
the renal cortex SUV values between primary kidney disease and
secondary kidney disease. In CKD group, increased renal cortex
SUVmax and SUVmean were associated with decreased serum
creatinine, blood urea nitrogen, and increased eGFR. Conclusion:
For patients with kidney disease, '®F-FDG PET/CT can be used to
systematically screen tumors and other abnormal uptake lesions.
The "®F-FDG uptake of renal cortex may predict different types of
kidney diseases and be associated with renal function.

EPS-029

Clinical Significance of SPECT/CT Imaging in Dynamic
Renal Scintigraphy for Work-up of Patients with Different
Nephro-urological Conditions

T. Sofiyanski’, S. Sergieva’, M. Dimcheva', B. Robev?

'Sofia Cancer Center, Sofia, BULGARIA, “University

Hospital St. Ivan Rilski, Sofia, BULGARIA.

Aim/Introduction: ~ Dynamic  ®"Technetium  diethylenetri-
aminepetaacetic acid (*™Tc-DTPA) renal scintigraphy is a generally
used imaging technique for evaluating renal function of patients
with various nephron-urological conditions. The additional value
of subsequent SPECT/CT to the renal scintigraphy has rarely
been discussed in the medical literature. The aim of the study
was to evaluate the benefits of subsequent SPECT/CT to the
dynamic renal scintigraphy in the management of patients with
different nephron-urological conditions. Materials and Methods:
Thirty two patients /21 females and 11 males, aged 17-83 years/
underwent dynamic nephroscintigraphy with subsequent SPECT/
CT. A dose of 185MBq (5mCi) *™Tc-DTPA was administered i.v. to
perform dynamic imaging followed by SPECT/CT. The CT scan
was performed with a low dose protocol. Results: Our analysis
demonstrated impaired relative renal function in various degrees
of left kidney in 18 patients and of the right kidney in 14 patients.
SPECT/CT imaging revealed the specific cause, responsible for the
renal dysfunction in the cases. The hybrid imaging demonstrated
calculosis in 11 patients, postoperative strictures of ureter in 5
patients, tumor formation of kidney, ureter of urinary bladder in
4 patients, external compression of ureter from ovarian cyst in 1
patientand compression of ureter due to nephroptosisin 1 patient
as a possible obstructive cause. In 9 patients congenital renal
anomalies were the identified causes of impaired renal function
- hypoplastic kidney in 3 patients, duplex kidney in 2 patients,
multiple cortical cysts in 2 patients, aberrant vessel obstructing
the pyelo-ureteral segment in 1 patient and horseshoe kidney
in 1 patient. Conclusion: The combination of conventional
dynamic renal scintigraphy and SPECT/CT could provide not only
functional and anatomical information of kidneys and ureters in
the evaluation of obstructive uropathies and congenital renal
abnormities, but may also show the cause of the disease in the
right patient. Our study indicated the usefulness of hybrid imaging
in renal scintigraphy that can change the clinical management.
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EPS-030

Added value of SPECT/CT to Planar Lymphoscintigraphy
in Patients with Secondary Extremity Lymphedema: A
Retrospective Cohort Study

H. Yoon' D. Kim?’, K. Woo®, B. Kim', J. Kim*

'Department of Nuclear Medicine, Ewha Womans

University School of Medicine, Seoul, KOREA, REPUBLIC OF,
2Department of Emergency Medicine, Incheon St. Mary’s
Hospital, The Catholic University of Korea, Incheon, KOREA,
REPUBLIC OF, *Department of Plastic Surgery, Ewha Womans
University School of Medicine, Seoul, KOREA, REPUBLIC

OF, “Department of Nuclear Medicine Ewha Womans
University Mokdong Hospital, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Lymphoscintigraphy is a standard modality
to examine the functional status of the lymphatic system. In
this study, we investigated the added value of SPECT/CT over
planar lymphoscintigraphy for initial staging in patients with
secondary extremity lymphedema. Furthermore, we developed
a hybrid SPECT/CT classification combining dermal backflow
(DBF) of SPECT and honeycomb pattern (HP) of CT, correlated
it with lymphoscintigraphic staging and clinical severity.
Materials and Methods: We retrospectively evaluated 41
patients with secondary extremity lymphedema who underwent
lymphoscintigraphy with SPECT/CT from April 2022 to December
2022. Lymphoscintigraphic staging was performed according to
the Taiwan Lymphoscintigraphy Staging (TLS) staging system, and
clinical severity was evaluated using CT volumetry. Both CT-based
and SPECT-based quantitative analyses were conducted. We
examined the changes in TLS staging when SPECT/CT was
added to planar scintigraphy alone. We analyzed quantitative
parameters of CT-based (HP volume ratio) and SPECT-based
(DBF volume ratio), as well as the hybrid classification according
to the presence of HP and DBF, based on clinical severity and
TLS staging. Results: Adding SPECT/CT to planar scintigraphy
showed a 19.5% modification rate in TLS staging. HP volume ratio
significantly differed among clinical severity groups and increased
with severity (p<0.001) and among TLS staging groups with
an increase in stage (p=0.001). DBF volume ratio did not differ
significantly among clinical severity groups (p=0.256). However,
DBF volume ratio showed significant differences according to
TLS staging with an expected increase and decrease pattern
(p=0.008). Hybrid SPECT/CT lymphoscintigraphic classification
showed strong positive correlation with clinical severity and
TLS staging. Conclusion: Our results demonstrated substantial
modification of lymphoscintigraphic staging by adding SPECT/
CT to a conventional planar scintigraphy. In addition, a hybrid
SPECT/CT is expected to provide new indicators reflecting
lymphoscintigraphic staging and clinical severity by providing
both of functional DBF and anatomical HP information. References:
Rockson, Stanley G. “Lymphedema after breast cancer treatment”
New England Journal of Medicine 379.20 (2018): 1937-1944.Bae,
Jae Seok, et al. “Evaluation of lymphedema in upper extremities
by MR lymphangiography: Comparison with lymphoscintigraphy.’
Magnetic Resonance Imaging 49 (2018): 63-70. Cheng, Ming-Huei,
et al.”Validity of the novel Taiwan lymphoscintigraphy staging and
correlation of Cheng lymphedema grading for unilateral extremity
lymphedema”” Annals of surgery 268.3 (2018): 513-525.
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EPS-031

Analysis and clinical response to bile acid sequestrants of
patients with diarrhoea and borderline 7°SeHCAT results
S. Bondia-Bescds, P. Notta, M. Pudis, B. Hervds-Sanz, J. Diaz-
Moreno, A. Rodriguez-Gasen, A. Palomar-Mufrioz, J. Robles-Barba,
M. Cortés-Romera;

Nuclear Medicine-PET (IDI) Department, Bellvitge

University Hospital, Barcelona, SPAIN.

Aim/Introduction:Theaimofthisstudyistoevaluatethe prevalence
of bile acid diarrhoea (BAD) in patients with an abdominal
retention score (ARS) 10-15% in °SeHCAT tests and to assess the
clinical response to bile acid sequestrants (BAS) in those patients.
Materials and Methods: A retrospective evaluation of °SeHCAT
test results performed between April 2010 and January 2020.
The SeHCAT test was performed as a measurement of the 7-day
ARS. Oral administration of 370KBq of tauroselcholic acid and a
collimated gamma camera was used in all cases. We divided
SeHCAT results into three groups: A = ARS<10% (positive
result), B = ARS between 10-15% (borderline result) and C =
ARS>15% (negative result). Clinical data regarding response to
BAS was obtained from the medical records of group B patients.
Results: A total of 2678 SeHCAT tests were evaluated. ARS results
on 7-day was, group A = 1144p, group B = 413p (275 women)
and group C = 1025p. A total of 122 patients of group B received
treatment with BAS, but in 20p it was not possible to know the
response to BAS. 13p without follow-up just after the test were
excluded. A good response to treatment in group B was obtained
in61.8% (63/102), intolerance in 12.7% (13/102) and non-response
in 25.5% (26/102). In table 1 we divided the response to treatment
of group B patients according to the type of BAD. Conclusion:
In our study, a high percentage of patients with borderline
SeHCAT results (ARS 10-15%) had a suitable clinical response to
BAS. BAD type Il subgroup showed the best response to BAS
followed by BAD type I, therefore patients with borderline ARS
results should be considered candidates to BAS treatment for
correct clinical management. References: Barkun AN, Love J,
Gould M, Pluta H, Steinhart H. Bile acid malabsorption in chronic
diarrhea: pathophysiology and treatment. Can J Gastroenterol.
2013:;27(11):653-659. Wedlake L, AHern R, Russell D, Thomas K,
Walters JR, Andreyev HJ. Systematic review: the prevalence of
idiopathic bile acid malabsorption as diagnosed by SeHCAT
scanning in patients with diarrhoea-predominant irritable bowel
syndrome. Aliment Pharmacol Ther. 2009 Oct;30(7):707-17.

EPS-032

Ukrainian experience of interictal FDG PET/CT brain scan
for pharmacoresistant epilepsy in children as a part of a
presurgical assessment

0. Oliinichenko’, M. Tkachenko?;

'Kyiv Center of Nuclear Medicine, Kyiv, UKRAINE,

2Bogomolets National Medical University, Kyiv, UKRAINE.

Aim/Introduction: The aim of this study is introduction in practice
in Ukraine routine use of brain ™F-FDG PET/CT scans before
surgical treatment of pharmacoresistant epilepsy in children
and to optimize interpretation using a streamlined, automated
solution for analysis and quantification of PET FDG - Cortex ID Suite.
Over the past 4 years despite the epidemic and the war in our
country surgical treatment of drug-resistant epilepsy continues
to develop. One of the factors contributing to this was the use
of an "®F-FDG PET/CT scan. Materials and Methods: Our study
included 100 children (1-17 years old, 55 female, 45 male) with
normal or doubtful MRI that underwent an interictal 18F-FDG PET
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as a part of a presurgical assessment. 18F-FDG PET was performed
according to EANM procedure guidelines for brain PET imaging.
Every patient received a dose of tracer injection according to
the EANM Pediatric Dose calculator. Report of PET brain scans
performed in two ways: the first -using only visual assessment and
the second - reporting brain scans in Cortex ID. Among them, eight
patients were excluded from the study because of short-term
seizures after administration of FDG or 1 or 2 hours before scans
appeared. Unfortunately, the parents hid this information. Among
them, in 30 patients, we already have the pathohistological results
after surgical treatment that revealed in 17 patients FCD, eight
patients - hippocampal sclerosis, 3 with FCD in the combination
of hippocampal sclerosis, 1 - pyloric gliosis, and one cavernous
angioma. Results: Application of Cortex ID for patient reports
showed that 65% of it helps to evaluate the epileptogenic focus
in more detail even though the control Z - score database for
adults, the correlation of visual assessment with 3D SSP methods
for uptake ratio and Z-score data allows more focused detection
of signs of hypometabolism caused by an epileptogenic focus,
rather than distant consequences. Conclusion: Using 18 F- FDG
PET CT brain scan in pediatric practice in presurgical diagnostic of
drug-resistant epilepsy with negative or doubtful MRI results helps
to select candidates for neurosurgical treatment. A combination
of a visual and quantitative assessment of PET brain, using 3D SSP
methods for uptake ratio and Z-score images helps more carefully
and in detail to assess the interictal glucose metabolism of the
brain to find the source of epilepsy.

EPS-033

Age variations in the normal physiological distribution of
18F-FDG

J. Hagerman', D. Minarik?, E. Trddgadrdh’, J. Oddstig?

'Clinical Physiology and Nuclear Medicine, Skéne University
Hospital, Lund/Malmé, SWEDEN, *Radiation Physics,

Skéne University Hospital, Lund/Malmé, SWEDEN.

Aim/Introduction: The biodistribution of fluorine-18-fluorodeox-
yglucose (18F-FDG) mimics the rate of tissue glucose utilization
and is distributed in healthy/diseased tissue to varying degrees.
Knowledge ofthe physiologicalaccumulation of the traceris central
when interpreting positron emission tomography (PET) images.
Clinical observations recognize differences in the physiological
accumulation of 18F-FDG between adults and children -
potentially associated with changes in glucose metabolism and/
or body composition during a child’s development. Weight is
recognized to influence biodistribution in adults, as white adipose
tissue contributes to weight but is usually metabolically inactive.
We aimed to investigate age-related quantitative differences
in the normal distribution of 18F-FDG in children and adults.
Materials and Methods: 18F-FDG PET images from 208 clinical
patients (164 children), 0-76 years, were retrospectively included.
Only presumed healthy tissue (according to PET) from the aorta,
liver, spleen, lung, gluteus maximus, and pelvis skeleton were
segmented in the PET images (assistance of corresponding
computer tomography (CT) images), using a convolutional
neural network with manual correction, generating a diversity of
volumes-of-interest. Biodistribution was measured as the mean
standardized uptake value (SUVmean). Patients were stratified
into children (<20 years), adults (>20 years), and 0-8, 9-15, 16-19,
and >20 years and analyzed in relation to their body composition.
Results: Children had lower SUVmean than adults in the aorta
(132 +0.30, 1.64 +0.34, p<0.001) (mean +standard deviation),
liver (1.66 £0.42, 2.10 £0.44, p<0.001), and gluteus maximus (0.51
+0.10, 0.61 £0.12, p<0.001), higher in the pelvic skeleton (1.13
+0.20, 0.93 +0.14, p<0.001), but similar in the lung (0.59 +0.13,
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0.61 +0.14, p=0.396) and spleen (1.51 +£0.39, 1.58 £0.33, p=0.258).
Body composition was equivalent to normal weight for all adults,
while obesity (6%), pre-obesity (16%), and underweight (10%)
were present among the children. With a variation in significance
level, the SUVmean among children for the aorta, liver, and spleen
increased with age. In contrast, an initial increase, followed by a
plateau, was observed for the lung, gluteus maximus, and pelvic
skeleton. Regression analysis exposed SUVmean differences
between adults and each younger group that remained
significantly lower after adjusting for body mass index for the
aorta, liver, and gluteus maximus. Conclusion: Our study confirms
that SUVmeans generally increase, or remain constant, with age.
Significantly lower accumulation of 18F-FDG was observed in
children’s aorta, liver, and gluteus maximus compared to adults,
which remained after adjusting for body composition. The result
is important to recognize when reviewing/interpreting children’s
18F-FDG PET images.

EPS-034

The impact of the COVID-19 pandemic on oncological
disease extent in children at FDG PET/MR staging

Y. Xu;

Hangzhou Universal Medical Imaging Diagnostic Center,
Hangzhou, CHINA.

Aim/Introduction: To evaluate the impact of coronavirus disease
2019 (COVID-19) pandemic on tumor staging and treatment
of 18F-FDG PET/MR in children. Materials and Methods:
Retrospective observational study including biopsy-proven,
newly diagnosed Malignant tumor in children using whole-body
FDG PET/MR staging in two selected intervals: May 1, 2017 to
January 31, 2020 (Group A), and February 1, 2020 to June 30,
2022 (Group B). Data regarding primary tumour, regional lymph
nodal (N) status and number of involved regional lymph nodal
stations, and presence and number of distant metastases (M)
were collected. Results: 1415 children(398 neuroblastomas, 104
blastomas, 73 hepatoblastomas, 394 lymphomas, 119 Langerhans
histiocytosis, 98 rhabdomyosarcomas, 21 osteosarcomas, 24
malignant teratomas, 31 endodermal sinus tumors, 40 germ
cell tumors, 19 Ewing’s sarcoma, 15 hyaline cell sarcoma, and 79
other types of tumors) were included (672 in Group A vs 743 in
Group B, respectively). The median intervals to PET/MR from the
initial symptom in group A and group B were 7.3 (1.0-28.6) and
8.5(1.2-30.4) days, respectively (p<0.05). The median intervals to
treatment from the initial symptom in group A and group B were
15.2 (5.6-30.5) and 16.4 (6.3-28.3) days, respectively (p>0.05). There
was no statistically significant difference between the two groups
in the staging of various types of tumors(p>0.05). Conclusion:
For children with malignant tumors in Zhejiang Province, China,
after the start of isolation restriction, although the median interval
from initial symptoms to PET/MR was extended, there was no
significant delay in PET/MR staging and treatment.

EPS-035
'8F-FDG PET/MR Imaging findings of pediatric
neuroblastoma with different MYCN amplification status

J. Liang;
CHINA.
Aim/Introduction: ~ To  observe  the  SF-FDG  PET/
MR imaging features of  pediatric  neuroblastoma
(NB) with different MYCN gene amplification status.

Materials and Methods: 140 pediatric neuroblastoma patients
were enrolled and divided into MYCN group (n=62) and
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unamplified group (n=78) according to MYCN gene copy number.
The lesion location, size, morphology, shape, calcification,
cystic degeneration and necrosis of tumors were compared
between the two groups. The SUVmax and mean ADC values
of tumor parenchyma were both compared between groups.
Results: There were significant differences in tumor size,
calcification, cystic degeneration and necrosis among groups (P
<0.05), but there were no significant differences in tumor location,
morphology and growth across the median line (P>0.05). The
relationship between tumor and blood vessels and the invasion
of neighboring organs were statistically different among the
groups (P <0.05). There were statistically significant differences in
SUVmax and mean ADC values of tumor parenchyma between
groups (P <0.05). The SUVmax value of tumor parenchyma in
MYCN group was significantly higher than that in unamplified
group (P <0.05), while the mean ADC value in MYCN group was
significantly lower than that in unamplified group (P <0.05).
Conclusion: '*F-FDG PET/MR imaging features of pediatric
neuroblastoma patients with different MYCN gene amplification
status are different.

EPS-036

Value of qPET in Pediatric Patients With Hodgkin
Lymphoma

M. Mehesen'?, E. Moussa®?’, M. S. Zaghloul'?, M. Elwakeel'?,
W. Elsayed'?, N. Ali"?;

'National Cancer Institute., Cairo, EGYPT,

2Children’s Cancer Hospital Egypt, Cairo, EGYPT,

*Menoufya University, Menoufya, EGYPT.

Aim/Introduction: gPET is a semi-automatic quantitative
measurement used to assess the FDG-PET response in
lymphoma. 898 scans of children with Hodgkin lymphoma from
the EuroNetPHL-C1 (C1) trial were used to develop gPET. The
aim of this study was to compare gPET and the Deauville score,
then find their concordance in childhood HL patients treated at
an Egyptian children’s cancer hospital. Materials and Methods:
gPET is computed by dividing the peakSUV of the hottest residual
uptake by the meanSUV of the liver. Interim PET (after two cycles
of chemotherapy) will be evaluated in accordance with gPET
and DS, and the degree of concordance between the two will be
determined. Results: We retrospectively analyzed 424 pediatric
patients with newly diagnosed Hodgkin lymphoma (122 females
and 302 males, with a mean age of 10.1 (2-18) years). In terms
of pathologic subtypes, lymphocyte depletion was observed in
9 patients, mixed cellularity in 143 patients, NLPHL in 2 patients,
lymphocyticrichein15patients,andnodularsclerosisin 255 patients.
In 51 patients, stage IA was identified, then stage IB in 12 patients,
stage lIA in 104 patients, stage IIB in 40 patients, stage IlIA in 61
patients, stage llIB in 59 patients, stage IV A in 35 patients, and
stage IVB in 62 patients. Based on PETCT measurements, DS was
identified as DS1 in 24 patients, DS2 in 106 patients, DS3 in 187
patients, DS4 in 77 patients, and DS5 in 30 patients. 317 patients
were negative (DS 1-3) and had an adequate response, while 107
were positive (DS 4-5) and had an inadequate response. qPET
revealed that 341 patients were negative (less than 1.3) and 83
were positive. We found that 25 patients had a DS 4 (positive) and
a gPET 3 (negative), while one patient had a DS 3 (negative) and a
gPET 4 (positive). Two patients out of twenty-five (2/25) who were
positive by DS and negative by qPET experienced a relapse, while
the remaining twenty-three patients were in complete remission.
EFS was 90.4% for negative DS and 80.1% for positive DS at 2
years (P = 0.004).EFS at 2 years was 88.3% for negative gPET and
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83.9% for positive gPET (P = 0.03). Conclusion: Our gPET results
indicate that it is a suitable semi-automatic quantitative method
for evaluating response in pediatric HL patients. gPET thresholds
from childhood HL in CCHE gave 73 % concordance for vDS and
gPET.

EPS-037

Role of semi-quantitative assessment of '2|-MIBG uptake
in pediatric neuroblastoma.Does semiquantitative
evaluation of uptake improve the diagnostic accuracy
of'31-MIBG scintigraphy in pediatric neuroblastoma ?

C. Altini’, M. Villani', M. Pizzoferro’, A. Castellanc?, A. Serra?, M. De
loris?, D. Ciucci?, C. Polito?, E. Solfaroli CamilloccP, V. Cannatd?, E.
Villanucci', V. Nicoloso', G. Marchetti’, M. Garganese’;

"IRCCS Bambino Gesu Children’s Hospital, Nuclear

Medicine Unit, Imaging Department, Rome, ITALY,

2JRCCS Bambino Gesu Children’s Hospital, Department

of Oncohematology, Rome, ITALY, >IRCCS Bambino Gesu
Children’s Hospital, Medical Physics Unit, Rome, ITALY.

Aim/Introduction: '*-MIBG scintigraphy is indispensable in
neuroblastoma staging and in the evaluation of response to
treatment. Qualitative scoring systems are a known and reliable
method of evaluation to assess response to therapy in bone and
bone marrow metastatic sites but the determination of response
in primary tumour is challenging, as qualitative evaluation of
images is often not sufficient. Aim of our study is to evaluate the
usefulness of semiquantitative assessment of tracer uptake in
123]-MIBG scintigraphies in the estimation of response to treatment
in pediatric patients affected by neuroblastoma. Materials and
Methods: we retrospectively evaluated staging scintigraphy
and after induction chemotherapy scintigraphy of 33 patients
affected by neuroblastoma (age range: 4 months - 17 years), for
a total of 66 scintigraphies. All the studies (planar images and
xSPECT/TC acquisitions) were performed from April 2021 to
April 2023 in Our Center with an hybrid gamma camera (Symbia
Intevo BoldTM, Siemens Healthineer). Treatment response after
every treatment was classified as progressive disease or stable
disease (PD and SD), partial and complete response (PR and
CR) based on a comprehensive evaluation (CT data, qualitative
evaluation of 2I-MIBG scan, trephines data) and correlated to the
variation of the ratio of SUVmax lesion (SUVmaxLE)/SUVaverage
liver (SUVavgLl). Results: we found in 29/33 cases (89,5%) a
concordance between the overall classification of the response
and the variation of the SUVmaxLe/SUVavgll ratio; only in 4 cases
we found a mismatch. Despite the classification of the response
in stable disease, '2I-MIBG scintigraphy showed an increase of the
SUVmax LE/SUVavgLl ratio in primary tumor above 50%. Among
these patients, 3/4 presented metastatic disease at diagnosis,
while 1/4 had localized disease, but segmental chromosome
aberrations. Conclusion: in our experience, semiquantitative
assessment of tracer uptake in primary tumor can improve the
diagnostic accuracy of 1231-MIBG scintigraphy in Patients affected
by neuroblastoma. Further studies with long term follow up
are required in order to understand how semi-quantification of
metabolic activity in primary tumor affects clinical management
and outcome of these patients.
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EPS-038

Dynamic Renal Scintigraphy In Pediatric Hydronephrosis:
Imapct In Therapeutic Decision

L. Zaabar'’, M. EIOun#® T. Ben Ghachem'?, D. Ben Sellem’?, B.
Letaief?, A. Mhiri*

'Salah Azaeiz Institute, Tunis, TUNISIA, *Faculté de Médecine

de Tunis, Tunis, TUNISIA, *Health Ministery, Tunis, TUNISIA.

Aim/Introduction: Pyeloureteral junction syndrome is an
urodynamic disorder responsible for ureteropelvic dilation
upstream of an organic or functional obstruction. Its imaging
modalities and therapeutic choices are controversial.The aim
of this study was to evaluate the contribution of dynamic renal
scintigraphy (DRS) using #™Tc-MAGS3 in initial and postoperative
management of pediatric hydronephrosis. Materials and
Methods: It was a five-year retrospective and descriptive study,
conducted in the Nuclear Medicine Department of Salah Azaiez
Institute, involving 89 children referred for exploration of their
non-congenital hydronephrosis. All patients performed DRS using
#mTc-MAG3 with hyperdiuresis provocation test, then they were
defined as renal unit (RU), giving us a total number of 176 RU.
Results: The average age was 6.47+ 3.34 years. Sex ratio M/F was
1.17. Among the 107 RU with ureteropelvic dilation, 98 RU (91.6%)
had non-obstructive isotopic nephrogram (IN). Only nine percent
of the RU with ultrasound-documented UPD had obstructive type
of IN. We noticed a non progression towards aggravation in 40
DRS (85%) among the 47 control DRS. We identified the change
in Tmax between the initial and the 1 DRS control as the most
significant parameter of the follow-up (p=0.026), and found
statistically significant difference in the separate relative function
between each two successive DRS throughout the follow-up
(p=0.02). The comparison of postoperative status of IN did not
show any adverse evolution in 12 of the 13 cases. We calculated
NORA (NOrmalized Residuel Activity) for 39 RU on all performed
DRS (initial, control and postoperative DRS), and we noticed 27
favorable results (69%) including 12 displacements all to a better
result, and in particular the cancellation of five obstructive IN and
therefore the eventual surgery. Conclusion: DRS with *™Tc-MAG3
allows to identify kidneys at risk of damage and, consequently,
to guide the most appropriate therapeutic management. Based
on our findings, we present recommendations involving DRS
as a cornerstone for initial management and monitoring of
non-congenital hydronephrosis in children.

EPS-039

Predicting the clinical outcome of antenatally detected
unilateral pelvi-ureteric junction obstuction.

R. Belakroum;

Central Military Hospital, Algiers, ALGERIA.

Aim/Introduction: To determine, in children with antenatally
detected pelviureteric junction (PUJ) stenosis, which factors
may be predictive for deterioration of differential renal function
(DRF) in case of initially conservative attitude. Initial level of
hydronephrosis, quality of renal drainage and cortical transit
were analyzed and compared to the late DRF outcome. Materials
and Methods: We have followed the 80 consecutive children
with antenatally diagnosed PUJ stenosis during a 5-year period
(between 2016 and 2020). From this cohort, we retained 80
children with unilateral PUJ and strictly normal contralateral kidney
with a median follow up of 42 months. Repeated ultrasounds,
voiding cystourethrography, and Tc-99m-ethylene-dicysteine
(ECQ) renograms were performed in all children. Results: Among
the 80 patients of the study, 51 patients did not underwent a
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surgical intervention (64%), while surgical repair (Anderson-Hynes
dismembered pyeloplasty) was performed in 29 (36 %). Early
pyeloplasty was performed in 19 patients at a median age of 6
months and late pyeloplasty in 10 cases at a median age of 33
months. During conservative follow-up, DRF deterioration was
observed in 11,5% of cases. When analyzing the DRF evolution
in function of the initial antero-posterior renal pelvic diameter,
the quality of renal drainage, and abnormal cortical transit, only
renal pelvic APD=40mm and abnormal cortical transit were
predictive of DRF deterioration in case of conservative approach.
Conclusion: Conservative management of children with
unilateral PUJ stenosis is a safe procedure. Impaired cortical transit
in renogram seems the best scnitigraphic criterion for identifying
children for whom pyeloplasty is mandatory. References: [1]- Koff
SA, Campbell KD. The nonoperative management of unilateral
neonatal hydronephrosis : natural history of poorly functioning
kidneys. J Urol 1994 Aug :593e5., 152(2 Pt.[2]- Koff SA, Campbell K.
Nonoperative management of unilateral neonatal hydronephrosis.
J Urol. 1992 et 148 :525-31.[3]- Schlotmann A, Clorius JH, Clorius
SN. Diuretic renography in hydronephrosis : renal tissue tracer
transit predicts functional course and thereby need for surgery.
Eur J Nucl Med Mol Imaging. 2009 et 36 :1665-1673.[4]- S. Arenal
& R. Chimenz E. Antonelli F. M. Peri P. Romeo P. Impellizzeri C-A
long-term follow-up in conservative management of unilateral
ureteropelvic junction obstruction with poor drainage and
good renal function-European Journal of Pediatrics. 2018
[5]- Piepsz A, Gordon |, Brock J 3rd, et al. Round table on the
management of renal pelvic dilatation in children. J Pediatr
Urol.2009 [6]- Hong Phuoc Duong, Amy Piepsz, Frank Collier,
Karim Khelif-UROLOGY 82 : 691e696, 2013.

EPS-040

A Classic Never Goes Out of Style: Fusion Kidney
Malformations, a 10 Years Retrospective Analysis

I. Grierosu’?, R. Tibu?, I. Starcea’, A. Mocanu?, R. Bogos?,

T Lazaruc® R. Stamate’, L. Rau?, D. Raileanu?, V. Cernov’, A.
lacoban', W. Jalloul’, T lonescu’, C. Stolniceanu’, A. Statescu?, C.
Stefanescu'?;

"UMEF, lasi, ROMANIA, ?County Emergency Hospital ,Sf. Spiridon,
lasi, ROMANIA, *Emergency Children Hospital ,Sf. Maria’,

lasi, ROMANIA.

Aim/Introduction: The most notorious renal malformation is the
horseshoe kidney (HK). HK is a congenital anomaly in which the
kidneys are usually united, forming an U-shape, hence the name
horseshoe kidney. The incidence of HK'is estimated at 0.25 % of the
general population and occurs twice as often in men comparing
to women. Most of the time it is incidentally discovered during
abdominal ultrasonography but nevertheless, there are also
many other types of fused kidney malformations. Materials and
Methods: In this retrospective analysis, we aim to share our 10
years of experience regarding fusion kidney malformations in
pediatric nuclear medicine from the North-Eastern Region of
Romania. The retrospective group of patients is represented by
540 patients with one of these ultrasonographical diagnoses:
renal hypoplasia, renal dysplasia, renal ectopia, renal agenesia,
renal malformation, renal malrotation, pyeloureteral duplication,
vesicoureteral reflux and HK. All patients underwent a *mTc-DMSA
renal scan, static images and SPECT, using a Siemens DIACAM
double headed Gamma camera. Results: From all the cases,
38 were diagnosed with a type of kidney malformation after a
9mTc-DMSA renal scan. They were aged between 1 and 17 years
old. We noticed a higher incidence in males (65.78 %) and also
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a higher incidence of parenchymal isthmus fusion malformation
(28.94 %). The others types of malformations were: fibrous isthmus
(15.78 %), L-shaped left ectopia (18.42 %), L-shaped right ectopia
(10.52 %), supernumerary kidney (15.78 %), sigmoid kidney
(2.6 %), lump kidney (2.6 %), infero-superior left fusion (2.6 %),
infero-superior right fusion (2.6 %). Conclusion: " Tc-DMSA has
a major role in the diagnostic algorithm of renal malformations
for the pediatric patients, with very low radiation exposure and
essentially minimally invasive. It is certain that in the PET-CT and
PET-MRI era, there is still an important place for classic scintigraphy.

EPS-041

Risk of renal damage in children with VUR grade lli
according to **"Tc-DMSA scan grading

D. Chroustova’, J. Trnka', J. Langer, I. Urbanova?, L. Cerna’, R.
Kocvara';

'Charles University, 1st Faculty of Medicine and General
University Hospital, Prague, CZECH REPUBLIC, *University
Hospital Bulovka, Prague, CZECH REPUBLIC.

Aim/Introduction: Renal changes can have long-term
consequences, and their prevention is the main goal of
vesicoureteral reflux (VUR) treatment. Renal scintigraphy using
#mTc-DMSA scan is considered as the gold standard to prove
the presence and extent of renal parenchymal changes and
to determine split renal function. The aim of this study was to
determine the risk of renal damage in children diagnosed with
VUR grade I, which is generally considered (along with VUR |
and Il) as a low-grade VUR, according to the occurrence of renal
changes using the #"Tc-DMSA scan grading. Materials and
Methods: A total of 132 patients were examined (56 boys, 76 girls
aged 6 months -11 years) 6 months after acute pyelonephritis
with a diagnosis of VUR. Planar static scintigraphy of the kidneys
was performed using GE Infinia gamma camera 2 h after iv.
administration of 18-80 MBg *™c-DMSA according to EANM
paediatric dosage card. Determination of the degree of kidney
involvement according to the *™Tc-DMSA grading GO-G4 (Mattoo
et al) with our modification of the G4 grade was based on the
number of affected segments (0-12) as follows: Grade GO: no
involvement G1: 1-2 segments, G2: 2-4 segments G3: more
than 4 segments, G4 smaller kidney (A without focal changes,
B with marginal changes). For purpose of statistical analysis, the
number of pathological segments/scars was assessed in each
involved kidney. For GO-G3, the numbers were counted exactly,
whereas for G4 the numbers were estimated based on expected
count in this group. Mean values within each VUR grade were
calculated and evaluated using Student’s t-test. Results: A
total of 201 kidneys were evaluated: VUR | in 19 kidneys, VUR
I'in 32 kidneys, VUR Il in 63 kidneys, IV in 62 kidneys, VUR V in
25 kidneys regardless of unilateral or bilateral occurrence. VUR
Il demonstrated significantly higher value of expected scars
(3.11 vs 1.67, p=0.001) than the remaining low-risk grades | and
Il. On the other hand, when compared with high-risk grade
IV, the value was not significantly lower (3.11 vs 3.77, p = 0.08).
Conclusion: VUR lll is linked to a higher incidence of high-grade
#mTc-DMSA changes, especially grade G3, G4B which can be
considered a risk factor leading to permanent renal damage.
Therefore, we recommend excluding VUR Il from the low-grade
group and considering it as a standalone grade of moderate risk.
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Sunday, September 10, 2023, 09:45 - 11:15
Hall K

CTE 2 - Technologists Committee: Head and
Neck Updates

OP-116

Head and Neck molecular imaging - state of the art
W. Cholewinski;

Greater Poland Cancer Centre/Poznan University of
Medical Sciences, Nuclear Medicine/Electroradiology
Department, Poznan, POLAND.

OP-117

Head and Neck cancer patient management using the
PET-MRI method

M. Kinggaard Federspiel;

Rigshospitalet, Copenhagen, DENMARK.

OP-118

New radiopharmaceuticals for Head and Neck tumours
evaluation and therapy

G. Gorgoni;

IRCCS Sacro Cuore, Department of Radiopharmacy,

Negrar di Valpolicella Verona, ITALY.

401

Sunday, September 10, 2023, 11:30 - 13:00
Hall A

Plenary 2 New Imaging Techniques - Jump
Aboard or Watch and Wait

OP-119

Introduction by Chairpersons

OP-120

Al technology: living up to expectations?

F. Buffa;

Bocconi University, Department of Computing Sciences,
Milan, ITALY.

OP-121

SPECT/CT CZT based systems: jump aboard
L. Imbert;

CHRU Nancy, Nancy, FRANCE.

OP-122

SPECT/CT CZT based systems: watch and wait?
J. Dickson;

UniversityCollege London Hospitals, Institute of
Nuclear Medicine, London, UNITED KINGDOM.

OP-123

Total Body PET: watch and wait?

A. Dimitrakopoulou-Strauss;

German Cancer Research Center, Heidelberg, GERMANY.
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OP-124

Total Body PET: jump aboard

A. Rominger;

Universityof Bern, Inselspital, Dept. of Nuclear
Medicine, Bern, SWITZERLAND.

OP-125

PET/MR: is it still worth it?

S. Wan;

UniversityCollege London Hospitals, Institute of
Nuclear Medicine, London, UNITED KINGDOM.

OP-126

Innovation and sustainability in Nuclear Medicine:
the IAEA perspective

R. Grossi;

IAEA, Vienna, AUSTRIA

501

Sunday, September 10, 2023, 15:00 - 16:30
Hall A

CME 3 - Cardiovascular Committee: Nuclear
Imaging in Cardiac Amyloidosis - What Else?

OP-127

Background and novel therapies

M. Papathanasiou;

UniversityHospital Essen, University Duisburg-Essen, West
German Heart- and Vascular Center, Department of
Cardiology and Vascular Medicine, Essen, GERMANY.

OP-128

Bone scan - all you need to know

O. Lairez;

Cardiology Department, Rangueil University
Hospital, Toulouse, FRANCE.

OP-129

PET - do we really need it?

D. Genovesi;

Fondazione Toscana Gabriele Monasterio,
Division of Nuclear Medicine, Pisa, ITALY.

OP-130

Nuclear imaging for therapy response

H. Tingen;

UniversityMedical Center G, Groningen, NETHERLANDS.

502

Sunday, September 10, 2023, 15:00 - 16:30
Hall D (Arena)

Challenge the Expert 2 - Oncology &
Theranostics Committee: Risk in Diagnostic
and Therapeutic Nuclear Medicine

OP-131

Radiation risks in Nuclear Medicine: informed consent
and effective communication

S. Leide Svegborn;

Skdne University Hospital, Department of

Radiation Physics, Malmd, SWEDEN.
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OP-132

Challenger cases

R. Teixeira Ferreira;

Hospital Garcia de Orta, E.RE, Department of
Nuclear Medicine, Aimada, PORTUGAL.

OP-133a

Challenger cases

J. Castro Ferro;

Department of Nuclear Medicine, Instituto Portugués de
Oncologia do Porto Francisco Gentil, E.PE, Porto, PORTUGAL.

OP-133b

Challenger cases

B. Ribeiro Pereira;

Department of Nuclear Medicine, Centro Hospitalar
Universitdrio de Sdo Jodo, E.PE, Porto, PORTUGAL.

OP-133c

Challenger cases

M. Monteiro;

Department of Nuclear Medicine, Centro Hospitalar e
Universitdrio de Coimbra, E.PE, Coimbra, PORTUGAL.

503

Sunday, September 10, 2023, 15:00 - 16:30
Hall E1

LIPS Session 3 - Thyroid Committee: Rational
Use of PET/CT with 18F-FDG in DTC

OP-134

Adding FDG-PET to the diagnostic work-up of
indeterminate thyroid nodules: expensive gadget or
cost-effective?

L. de Geus-Oei;

Leiden University Medical Center (LUMC), Department

of Radiology, Leiden, NETHERLANDS.

OP-135

18F-FDG in staging DTC: when and why

S. Kusacic Kuna;

Clinical Department of Nuclear Medicine and Radiation
Protection, University Hospital Centre, Zagreb, CROATIA.

OP-136

Role of 18F-FDG in restaging DTC and as a tool for
response evaluation

M. Tuncel;

Department of Nuclear Medicine, Hacettepe

University, Ankara, TURKIVE.
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504

Sunday, September 10, 2023, 3:00 PM - 4:30 PM
Hall E2

M2M Track - TROP Session: Radioligand
Therapy - New and Old Targets

OP-137

Preclinical Characterization of a Novel EphA2-Targeted
Peptide Radioligand for Treatment of Solid Tumors

G. Li', R. Clift’, S. Richardson', T. Ehara?, H. Yanagida?®, I. Hung’,
Z.Amso’, K. Salvador!, M. Guest', G. Han', A. Bhat', D. Cole', E.
Bischoff';

"RayzeBio, San Diego, CA, UNITED STATES OF

AMERICA, *PeptiDream, Kawasaki-Shi, JAPAN.

Aim/Introduction: Ephrin type-A receptor 2 (EphA2) is a type
I transmembrane glycoprotein which belongs to the ephrin
receptor subfamily. EphA2 is primarily expressed during embryonic
development, and its expression levels are low or absent in
normal adult tissues. EphA2 overexpression has been observed
in multiple tumors such as bladder, cervical, ovarian, colorectal,
lung and esophageal cancers. The broad overexpression in solid
tumors and relatively low expression in normal adult tissues make
EphA?2 attractive for targeted radiopharmaceutical therapy (RPT).
Materials and Methods: RAYZ-6114 is comprised of a macrocyclic
peptide binder to EphA2, a linker, and DOTA chelator which can
be complexed with different radiometals. RAYZ-6283 shares the
same peptide binder and chelator with RAYZ-6114 but differs
in the linker. The binding affinity, selectivity and cross-species
reactivity to EphA2 and other Ephrin proteins were determined by
surface plasma resonance (SPR). Target-mediated internalization
was measured using flow cytometry. In vivo biodistribution and
anti-tumor efficacy studies were performed in tumor-bearing
athymic nude mice. A coagulopathy study was performed in
Sprague Dawley rats. For tumor type identification, EphA2 im-
munohistochemistry (IHC) was performed on tumor microarrays
(TMA) representing diverse tumor types. Results: IHC analyses
of TMAs confirmed the expression of EphA2 in a multitude
of solid tumors, with the highest positivity rates in cervical,
pancreatic, bladder, colorectal, esophageal and non-small cell
lung cancers. RAYZ-6114 showed high binding affinity to human
EphA2 with a K of 0.03 nM. High-affinity binding was conserved
across mouse, cynomolgus monkey and human EphA2. No
binding to other Ephrin type-A or Ephrin type-B proteins was
detected, nor to EphA2-knockout cells. The binder rapidly and
efficiently internalized in EphA2-positive H1299 cells upon target
engagement, with ~75% internalized by 1 hour. In PC3 xenograft
mice, '"’Lu-RAYZ-6283 showed sustained tumor uptake (~25%
ID/g) for up to 48 hours and tumor/kidney ratios of 2.7, 3.3 and
5.9 at 24h, 48h and day 7, respectively. Low uptake was seen in
other normal tissues. Both '/Lu- and **Ac- labelled RAYZ-6114
significantly inhibited tumor growth. Particularly, durable tumor
regression and survival benefit were achieved by a single dose
of 2Ac-RAYZ-6114 (3 uCi), out-performing '"’Lu-RAYZ-6114
dosed at 3 mCi. No adverse clinical signs or changes in
coagulation parameters were observed in Sprague Dawley rats.
Conclusion: RAYZ-6114 and RAYZ-6283 are first-in-class, highly
potent and selective macrocyclic peptide binders. Preclinical
pharmacodynamic, pharmacokinetic, biodistribution and efficacy
data demonstrated their potential for treatment of patients with
EphA2-positive tumors.
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OP-138

Preclinical Characterization of a Novel Peptide Binder to
Glypican-3 for Targeted Radiopharmaceutical Therapy of
Hepatocellular Carcinoma

G. Li', F. Lin', R. Clift', T. Ehara’, H. Yanagida? S. Horton', K.
Salvador', S. Richardson’, M. Guest’, A. Noncovich', A. Bhat', G.
Han';

'RayzeBio, San Diego, CA, UNITED STATES OF

AMERICA, ?PeptiDream, Kawasaki, JAPAN.

Aim/Introduction: Glypican-3 (GPC3) is a membrane-associated
heparan sulfate proteoglycan with no or minimal expression in
normal adult tissues. Significant upregulation of GPC3 protein
in hepatocellular carcinomas (HCC) has been observed in up
to 75% cases, whereas no expression is seen in cirrhotic liver or
intrahepatic cholangiocarcinoma. The differential expression of
GPC3 between tumor and normal tissues provides an opportunity
for GPC3-targeted radiopharmaceutical therapy (RPT) to treat HCC,
a leading cause of cancer-related deaths worldwide. Materials
and Methods: RAYZ-8009 is comprised of a novel macrocyclic
peptide binder to GPC3, a linker, and chelator DOTA that can be
complexed with different radioisotopes. The affinity of peptide
binders to GPC3 was determined by surface plasma resonance
(SPR), as well as a radioligand binding assay in human HCC cell line
HepG2. The cross-species binding was assessed by radioligand
binding using recombinant mouse, cynomolgus monkey, and
human GPC3 proteins. Target-mediated internalization in HepG2
cells was measured using Microbeta at various time points.
Circulating GPC3 levels were measured using plasma collected
from athymic nude mice harboring HepG2 tumors of different
sizes. In vivo biodistribution and anti-tumor efficacy studies were
performed in GPC3+ tumor-bearing athymic nude mice. Results:
RAYZ-8009 showed high binding affinity to human GPC3 with a K
of 0.7 nM as determined by SPR. Binding affinity was maintained
across mouse, cynomolgus monkey and human GPC3. Potent
cellular binding was confirmed in GPC3+ HepG2 cells, and was
independent of choice of isotope. "7Lu-RAYZ-8009 showed fast
and efficient internalization with 42% internalized by 20 minutes
in HepG2 cells. In vivo biodistribution of "7Lu-RAYZ-8009 showed
tumor uptake of 19.8, 16.6, 16.4, and 8.8 %ID/g at 2, 24, 48, and
96 hours, respectively. Renal uptake was 16.1, 4.7, 1.6, and 0.7
%ID/g at the same timepoints, with tumor/kidney ratios of 1.3,
3.7, 11.3,and 15.0, respectively. Minimal uptake was observed in
other normal tissues. Tumor-specific uptake and retention were
also observed when tumors were implanted orthotopically with
no uptake in non-malignant liver tissue. Circulating GPC3 was
detectable in mouse plasma but had no impact on biodistribution
or clearance. Furthermore, significant tumor growth inhibition
and survival benefit were achieved with *Ac- or ’Lu-labelled
RAYZ-8009 in GPC3+ HCC xenografts. Conclusion: Preclinical
pharmacodynamic, pharmacokinetic, biodistribution and efficacy
data demonstrate the potential of RAYZ-8009 as a RPT agent for
the treatment of patients with GPC3-positive HCC.
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OP-139

A Novel Anti-L1CAM Antibody-Radionuclide-Conjugate
(ARC) as New Treatment Option for Ovarian Cancer

C. Geraths', M. Behe?, D. Winkler', M. Hackebeil!, A. Blanc?, T.
Chiorazzo?, S. Imobersteg?, R. van der Kant**, J. Schymkowitz**, F.
Rousseau?

'CIS Pharma AG, Bubendorf, SWITZERLAND, *Paul-
Scherrer-Institut, Villigen, SWITZERLAND, *Switch

Laboratory - VIB KU Leuven Center for Brain and Disease
Research, Leuven, BELGIUM, *KU Leuven - Department of
Cellular and Molecular Medicine, Leuven, BELGIUM.

Aim/Introduction: \We present a novel ARC against the human
cell adhesion molecule LTCAM which is upregulated in different
cancers. Since it is related to a poor prognosis, L1ICAM is a
highly interesting target for an ARC. Our aim was to develop an
improved humanised antibody targeting L1CAM, radiolabel it
with Lu-177 and test it in vitro as well as in vivo. Materials and
Methods: A humanisation of chimeric antibody chCE7" using
latest in-silico modelling tools was performed thereby optimising
physicochemical properties like affinity, stability, immunogenicity
and aggregation behaviour. Further the antibody was
a-glycosylated to be compatible with site specific coupling with
transglutaminase. We generated DOTA and polymer-(DOTA) (x =
2-5).We attached two DOTASs or two polymers to the functionalised
antibody via click chemistry resulting in ARCs with drug (here
chelator) to antibody ratios (DAR) 2-10. We tested the Lu-177
labelled ACR in vitro as well as in vivo. Results: The humanised
huCE7 shows high binding affinity (K, = 64 pM). In-silico modelling
for identification of aggregation prone regions compensated the
negative effect of a-glycosylation leading to a robust and stable
antibody. Melting temperatures (Tm1 = 64.6 °C; Tm2 = 79.0 °C)
characterised by dynamic scanning fluorometry showed higher
stability compared to the chimeric de-glycosylated chCE7 (Tm1
=60.3 °C; Tm2 = 73.6 °C). These DOTA-coupled constructs were
labelled with Lu-177 with high radiochemical purity (>99 %) in
less than 10 min (37 °C) and subsequently tested for tumour-cell
interaction and in a mouse xenograft model (SKOViP3, ovarian
cancer). The lead ARC (DOTA coupled to the humanised Ab)
showed a favourable biodistribution with low uptake in healthy
tissue (e.g, liver after 96 h 47 = 0.7 % iA/g) and a constant
accumulation in the tumour tissue (maximum after 96 h = 67.5
+15.1 % iA/g). The overall survival (OS) in the treatment group (4
MBq Lu-177-huCE7, day 13 after tumour implantation, 10 mice per
group) was 64 days (control group = 35 days). Conclusion: Here
we present the first results of a novel ARC against L1CAM positive
tumours, which showed a good in vivo efficacy in an aggressive
ovarian cancer model. In the next steps the linker as well as dosing
regime will be optimised to generate a candidate for investigative
new drug enabling. References: " Amstutz et al. - Production and
characterization of a mousehuman chimeric antibody directed
against human neuroblastomalnt. J. Cancer: 53,147-152 (1993)

OP-140

In vitro evaluation of [2*Ac]Ac-DOTA-C595 for pancreatic
ductal adenocarcinoma

A. Hull', W. Hsieh?, W. Tieu?, A. Borysenko®, D. Bartholomeusz?, E.
Bezak';

"University of South Australia, Adelaide, AUSTRALIA, 2SA

Medical Imaging, Adelaide, AUSTRALIA, °The University

of Adelaide, Adelaide, AUSTRALIA, *Environment

Protection Authority, Adelaide, AUSTRALIA.

Aim/Introduction: Pancreatic ductal adenocarcinoma (PDAC)
continues to have a poor prognosis with limited curative
treatments available. Targeted alpha therapy (TAT) using
monoclonal antibodies (mAb) conjugated to alpha-emitting
radionuclides such as Actinium-225 (Ac-225) may hold promise in
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treating PDAC. Cancer-specific mucin 1 (MUC1-CE) is a promising
therapeutic target for PDAC TAT. MUC1-CE is overexpressed
on over 90% of PDAC with minimal normal tissue expression.
The C595 mAb effectively binds to MUC1-CE. The aim of this
study was to develop a novel radioimmunoconjugate, [?*Ac]
Ac-DOTA-C595, and characterise its in vitro ability to target PDAC
cells via MUC1-CE. Materials and Methods: C595 was conjugated
to p-SCN-Bn-DOTA chelator. The resulting conjugate was labelled
to Ac-225. Cell binding with 0 - 500nM of [?*Ac]Ac-DOTA-C595 at
1 hwas assessed in a series of four pancreatic cancer cell lines with
varying MUCT-CE expression: PANC-1 (high expression), CAPAN-1
(moderate expression), BxPC-3 (low expression), AsPC-1 (low
expression). An internalisation assay was performed in the cell
lines to evaluate the rate of internalisation over 48h. The ability of
[*»Ac]Ac-DOTA-C595 to induce double-strand DNA breaks (DSBs)
was assessed in PANC-1 and AsPC-1 cells using yH2AX staining
detected via flow cytometry. Clonogenic assays were performed
in PANC-1 and AsPC-1 cells to establish the in vitro cytotoxicity
of [*°Ac]Ac-DOTA-C595. Results: [**Ac]Ac-DOTA-C595 had
significantly greater binding to PANC-1 cells compared to
CAPAN-1, BxPC-3 and AsPC-1 cells at concentrations of 50 nM
and above. All cell lines showed rapid internalisation ranging from
15% of internalised activity within 1 h to 49% internalisation at
48 h. PANC-1 cells exhibited significantly more yH2AX foci than
AsPC-1 cells within 1 h of [?*Ac]Ac-DOTA-C595 exposure (p =
0.0069). At 48 h post-[**Ac]Ac-DOTA-C595 exposure, PANC-1
cells had significantly less yH2AX foci than that observed at
1 h (p = 0.0083), suggesting cell death or DSB resolution. The
clonogenic survival of AsPC-1 and PANC-1 cells decreased as the
concentration of [**Ac]Ac-DOTA-C595 increased. The survival of
PANC-1 cells was significantly lower than AsPC-1 cells at 1 and 5
nM of [P*Ac]Ac-DOTA-C595 (p < 0.0001), although cell survival
was similar at higher concentrations. Conclusion: At an in vitro
level, [P*Ac]Ac-DOTA-C595 efficiently binds to MUC1-CE positive
PDAC cells and is rapidly internalised. The cytotoxic effects of
[**Ac]Ac-DOTA-C595 are heightened in cells with high MUCT-CE
expression, although a therapeutic effect is evident in weakly
expressing cells. Future work will include in vivo studies to further
assess [?*AcJAc-DOTA-C595 as a therapeutic radioimmunoconju-
gate against PDAC.

OP-141

Preclinical Comparison of the GRPR Antagonists AMTG
and RM2 Labelled With Terbium-161 and Lutetium-177 -
A PRISMAP Project

T. Giinther', N. Holzleitner', T. Cwojdzinski’, R. Beck', N. Urtz-
Urban’, C. C. Hillhouse’, P V. Grundler’, N. P van der Meuler?, Z.
Talip?, S. Ramaekers®, M. Van de Voorde®, B. Ponsard?, A. Casini’;
"Technical University of Munich, Garching, GERMANY,

2Paul Scherrer Institute, Villingen, SWITZERLAND,

3Belgian Nuclear Research Centre, Mol, BELGIUM.

Aim/Introduction: To improve the metabolic stability of
gastrin-releasing peptide receptor (GRPR) ligands, we recently
substituted Trp® by a-methyl tryptophan (a-Me-Trp®) in RM2
(DOTA-Pip>-D-Pheb-GIn’-Trp8-Ala®-Val'®-Gly''-His'2-Sta'3-Leu'*-
NH) to achieve AMTG (a-Me-Trp®-RM2). Other than retaining
the favourable pharmacokinetics of RM2 irrespective of the
radiometal used (copper-64, gallium-68, lutetium-177), a
distinctly higher in vivo stability was observed for ["7Lu]Lu-AMTG
(@as compared to ["’LulLu-RM2), which led to a significantly
enhanced activity retention in the tumour over time. In this study,
we labelled AMTG and RM2 with terbium-161 and carried out a
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preclinical comparison by state-of-the-art experiments including
their '’Lu-labelled analogues. Materials and Methods: '°' Tb- and
17’Lu-labelling was carried out at 90°C within 5 min (1.0 M NaOAc
buffer, pH=5.5). GRPR affinity (IC, , n=3) and internalisation (37 °C,
1 h, n=6) were evaluated on PC-3 cells. Metabolic stability was
investigated in vivo at 30 min post-injection (p.i.) in CB17-SCID
mice (n=3). Biodistribution studies were carried out at 1, 4, 24
and 72 h p.. in PC-3 tumour-bearing CB17-SCID mice (n=4, 100
pmol each). Results: '©'Tb- and ’Lu-labelling proceeded nearly
quantitatively (>98%). The Tb-labelled compounds showed a
slightly higher GRPR affinity than their Lu-labelled analogues
(IC,, (nM) of Tb-RM2: 2.46+0.16, Tb-AMTG: 2.16+0.09, Lu-RM2:
3.45+0.18, LUu-AMTG: 3.04+0.08). Internalisation studies revealed
that 75-84% of the cell-associated activity was receptor-bound
for both ["®'Tb]Th-/["’Lu]Lu-RM2 and ["®'Tb]Th-/["""Lu]Lu-AMTG.
Lipophilicity (expressed as n-octanol/PBS distribution coefficient,
logD,,, n=8) of the '“'Tb-labelled analogues was slightly lower
as compared to their "’Lu-labelled derivatives (['®'Tb]Tb-/["""Lu]
Lu-RM2:  —2.63+0.05/-2.51+£0.02,  ["*'Tb]Tb-/[""’LulLu-AMTG:
—248+0.07/-2.284+0.06). In vivo, both [®'Tb]Tb- and [/Lu]
Lu-AMTG displayed a distinctly higher stability (91-93% intact
in serum, 68-74% in urine) than [®'Tb]Tb- and [’Lu]Lu-RM2
(11-23% intact in serum, 0-1% in urine) at 30 min p.i. In vivo, all
four compounds revealed a similar biodistribution profile at all
time points, showing a rapid activity clearance from the pancreas
and further off-target tissues. [®'Tb]Tb-AMTG exhibited the
highest activity levels in the tumour as compared to the other
three derivatives at 4 (16.0 versus 10.4-12.2 %ID/qg), 24 (12.0 versus
9.1-11.5%ID/g) and 72 h p.i. (5.3 versus 3.0-4.3 %ID/qg). Conclusion:
[*"Tb]Tb-AMTG demonstrated attractive in vitro (GRPR affinity,
lipophilicity, receptor-bound fraction) and in vivo (metabolic
stability, pharmacokinetics, activity retention in the tumour)
characteristics. Due to its high in vivo stability and the higher
number of Auger electron emissions per decay of terbium-161
as compared to lutetium-177, an enhanced therapeutic efficacy
is anticipated for ['*'Tb]Tb-AMTG over ['"/Lu]Lu-AMTG and ['®'Tb]
Tb-/["7LulLu-RM2, which will be further evaluated in future
studies.

OP-142

Preclinical Evaluation of a ®®Ga/'’’Lu-based CXCR4
Radioligand: A Theranostic Tool Against Advanced
Prostate Cancer

I. Astiazaran-Rascon'’, H. Kuo', H. Merkens', N. Colpo’, P Ng’, C.
Ong?, Y. Wang'?3, K. Lin'?, F. Bénard'?;

'BC Cancer, Vancouver, BC, CANADA, *University of

British Columbia, Vancouver, BC, CANADA, *Vancouver

Prostate Center, Vancouver, BC, CANADA.

Aim/Introduction: Neuroendocrine prostate cancer (NEPC) is
an aggressive subtype of advanced prostate cancer with poor
prognosis and limited treatment options, necessitating the
development of novel diagnostic and therapeutic approaches.
CXCR4 radioligands have been evaluated against haematologic
malignancies; however, their application in advanced prostate
cancer has not been explored yet. Our group has developed a
series of macrocyclic peptide-based radioligands with high affinity
to CXCR4 for the targeted delivery of radionuclides. The theranostic
pair [®GalGa/['"’LulLu-BL34 was chosen as the lead candidate for
preclinical evaluation as an imaging and therapeutic agent in
NEPC patient-derived xenograft (NEPC PDX) models. Materials
and Methods: The preclinical evaluation of [*Ga]Ga/[""’Lu]Lu-BL34
was conducted in three different NEPC PDX models (LTL331R,
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LTL352 and LTL545). Protein expression of CXCR4 was confirmed
ex vivo in tumour-bearing mice by molecular techniques. Also,
expression levels of CXCR4 mRNA were analyzed from a publicly
available dataset of advanced prostate cancer patients and PDX
models. The in vivo tumour uptake of [®*Ga]Ga/["”’Lu]Lu-BL34 was
evaluated by PET/SPECT imaging and biodistribution studies at
Th (n=6) or at 1, 4, 24 and 72h post-injection (n=5), respectively.
Results: The relative CXCR4 protein expression levels are shown
to be higher in LTL331R and LTL352 models in comparison to
LTL545. This is in line with the documented mRNA levels for each
model. Elevated expression of CXCR4 relative to SSTR2 mRNA was
observed in a cohort of advanced prostate cancer clinical samples
and PDX supporting its clinical relevance. We showed high and
specific accumulation of [%Ga]Ga-BL34 in LTL331R (13.48+3.48
%ID/q), LTL352 (12.3743.95 %ID/g) and LTL545 (3.80+0.59 %ID/q)
tumour-bearing mice 1h after injection. The LTL331R model was
selected for further studies as it showed the highest tumour
uptake of our radioligand. Time course biodistribution studies
showed that ['"’Lu]Lu-BL34 reaches maximum tumour uptake 1h
after intravenous administration in LTL331R tumour-bearing mice
(11.9741.76 %ID/q), with a significant decrease observed after 4h
(5.96+2.1 %ID/g). High tumour-to-blood (37:1), tumour-to-kidney
(4:1) and tumour-to-liver ratio (16:1) were observed 1h after
injection indicating its fast clearance from circulation. Conclusion:
The results presented show that both [®¥Ga]lGa-BL34 and ['7’Lu]
Lu-BL34 accumulate at high levels in the tumour site with minimal
uptake in major organs. Currently, dose-escalation studies are
being performed to evaluate the therapeutic response. The blood
clearance of [®Ga]Ga-BL34 is optimal for non-invasive imaging of
NEPC and future work may increase the tumour retention time of
['""Lu]Lu-BL34 to improve the dose delivery for therapy.

OP-143

Albumin Binder-modified Radiolabeled Heterodimer
Probe for Cancer Imaging and Therapy

B. Yang, Y. Gai, X. Song, X. Lv, Y. Long, Y. Wang, Y. Feng, R. An, X.
Lan;

Dept of Nuclear Medicine and PET center,Union Hospital,
Tongji Medical College, HUST, Wuhan, CHINA.

Aim/Introduction: Integrin a8, and CD13 (aminopeptidase
N, APN) are two important biomarkers involved in tumor
angiogenesis, overexpressed by tumor neovascular endothelial
cells and tumor cells, promoting angiogenesis, tumor growth
and metastasis. RGD (Arg-Gly-Asp) and NGR (Asp-Gly-Arg) are
two extensively investigated peptides targeting integrin a (3, and
CD13, respectively. On the basis of heterodimer probe RGD-NGR,
RGD-NGR-Ab-01, 02, 03 was synthesized by modifying the
molecular structure and adding albumin binder. The study aimed
to explore the feasibility of using "’Lu-RGD-NGR-Ab for in vivo
radioligand therapy by single-dose administration in a BxPC-3
tumor bearing nude mouse model. Materials and Methods: "’ u-
RGD-NGR-Ab-01, 02, 03 were synthesized, and labelling efficiency
and radiochemical purity were determined. The in vitro stability
of the probes was investigated by measuring its radiochemical
purity at different time points, and the protein binding rate and
lipid water partition coefficient of the probes were measured
separately. Preclinical pharmacokinetics were determined in
BxPC-3 tumor bearing nude mouse model using SPECT/CT and
biodistribution experiments. In the radioligand therapy study,
mice were randomized into 4 groups: 37 MBqg '"’Lu-NGR-RGD,
18.5 MBqg '7Lu-RGD-NGR-Ab-03, 37 MBq '""Lu-RGD-NGR-Ab-03,
and PBS (control). A single-dose administration was applied at
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the beginning of therapy studies. Tumor volume, body weight
were monitored every 2 days. After the end of therapy, mice were
euthanized. Tumors were then weighed, and systemic toxicity
was evaluated via blood testing and histological examination of
healthy organs. Results: All probes were successfully prepared with
high purity and stability. /Lu-RGD-NGR-Ab-01, 02, 03 were stable
in PBS (pH 7.4) and saline for at least 72h. They exhibit excellent
stability in vitro, with high protein binding rate and good water
solubility. SPECT imaging and biodistribution studies of '"’Lu-
RGD-NGR-Ab-01, 02, 03 have proved their prominently improved
tumor accumulation and retention at 96 h post-injection,
especially for "7Lu-RGD-NGR-Ab-03, high tumor uptake and low
background signal make it the optimal compound. In radioligand
therapy studies, tumor growth was significantly suppressed in the
37 MBq "’Lu-RGD-NGR-Ab-03 group compared to other groups.
Conclusion: Radioligand therapy using '’Lu-RGD-NGR-Ab-03
significantly suppressed tumor growth and prolonged survival
time in BXxPC-3 tumor bearing nude mice without obvious toxicity,
indicating that '"’Lu-RGD-NGR-Ab-03 is promising for clinical
application and transformation.

OP-144

Preclinical Evaluation of [2'2Pb]VMT-a-NET Targeted
Alpha Therapy for High-Risk Metastatic Neuroblastoma
D. Liu', J. T. Ewald', Z. Dai?, C. Robels-Plannels, B. S. Cagle’, S. N.
Rodman IIlI', M. Li", R. RastogF, E. Sagastume', F. L. Johnson’, D.
Zepeda-Orozco’®, M. K. Schultz'?;

'Perspective Therapeutics Inc, Coralville, IA, UNITED

STATES OF AMERICA, ?University of lowa, lowa City, IA,

UNITED STATES OF AMERICA, *Nationwide Children’s

Hospital, Columbus, OH, UNITED STATES OF AMERICA.

Aim/Introduction: High-risk neuroblastoma (NB) in pediatric
patients is an aggressive disease often accompanied by liver
and bone marrow metastases, which leads to treatment failure
and relapse (4-year survival <10%). NB tumors almost universally
express SSTR2, suggesting a potential for improvements using
peptide-receptor radionuclide therapy (PRRT). Here, we evaluate
preclinically the use of theranostic pair 2'?Pb for PRRT using
SSTR2-targeted agonist PSC-PEG2-TOC (VMT-o-NET) for NB
image-guided therapy. In this study, we established a robust
metastatic mouse model of NB and evaluated the efficacy of
[29¥212Pb]VMT-a-NET for image-guided treatment of metastatic
disease. Materials and Methods: VMT-o-NET was radiolabeled
with 2%Pb as SPECT imaging diagnostic radiotracer and '?Pb
as targeted alpha therapeutic radiopharmaceutical. Maximum
tolerated dose (MTD) was determined by administrating escalating
levels of [*"?Pb]VMT-a-NET (0 - 4.44 MBq) via tail vein to tumor-free
SCID mice for a 32-day observation window. Two million IMR32-luc
cells were implanted systemically via intracardiac injection into
immunocompromised NSG mice and bioluminescence imaging
was used to monitor tumor progression. For the efficacy study, 3
weeks post-inoculation, tumor-bearing mice (n=6-7/group) were
administered a total of 2.22 MBq [*'?Pb]VMT-a-NET by single, 2 or
3 fractionated dosing regimens, with vehicle mice receiving 8 mg
of DL-Lysine/saline only. Endpoints include total tumor burden
(bioluminenscence > 1000 times of the initial level), body weight
changes >20%, overt toxicity. Hematological and renal responses
were evaluated by periodic complete blood counts , urine and
kidney biomarkers, serum chemistry and pathological read out
of major organs. Results: A robust metastatic NB mouse model
was established by intracardiac injection of IMR32-luc cells. Within
two weeks, lesions were found mostly in liver, bone marrow and
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lung - and occasionally in brain, heart, mesentery as observed
via bioluminescence imaging. Sequential SPECT imaging and
biodistribution analysis using [P*Pb]VMT-a-NET  confirmed
metastases as well as highly tumor-specific targeting to metastatic
lesions. The MTD of [2"2Pb]VMT-a-NET in SCID mice was determined
as 2.22 MBqg without acute toxicity. For the 90-day efficacy study,
median survival days for vehicle control, single and 2 fractionated
dose groups were 37, 66.5 and 84, respectively. Three fractionated
doses of 740 kBq of [??Pb]VMT-a-NET produced 100% overall
survival, with partial response and stable disease, while a single
high dose of 2.22 MBqg produced less benefit. More evaluation
data will be updated. Conclusion: Multiple fractionated doses of
[*"?Pb]VMT-a-NET demonstrated effective tumor control and were
well tolerated. Future studies will include combination therapy
and optimizing the fractionation dose regimen.

OP-145

Preclinical Evaluation of 22°Ac-rhPSMA-10.1, a Novel
Radiohybrid PSMA Compound for Targeted Alpha
Therapy of Prostate Cancer

V. Vassileva', B. Waldron', A. Wurzer?, C. D'Alessandria?, R.
Veggerby Granlund®, M. Wikke Hallund?, D. Gauden', D. Stevens',
C. Foxton’;

'Blue Earth Therapeutics, Oxford, UNITED KINGDOM,
’Department of Nuclear Medicine, Technical University of Munich,
Munich, GERMANY, *Minerva Imaging, @istykke, DENMARK.

Aim/Introduction: Theranostic “radiohybrid” prostate-specific
membrane antigen (rhPSMA) ligands can be radiolabelled with
'8F for diagnostic imaging or alpha or beta-emitting radiometals
for therapeutic use in prostate cancer. Significant preclinical
efficacy has been previously demonstrated with novel rhPSMA
radiopharmaceutical, "’Lu-rhPSMA-10.1, now under evaluation
in a Phase 1/2 trial (NCT05413850). Here, we present data on
the preclinical evaluation of **Ac-labelled rhPSMA-10.1, as a
potential alpha-targeted therapy for prostate cancer, compared
to "’Lu-rhPSMA-10.1. Materials and Methods: Binding affinity
and cellular internalization assays were conducted in LNCaP
cells, using "’Lu-PSMA-I&T as a reference compound. PSMA
binding affinity (IC,)) was evaluated in a competitive binding
assay using rhPSMA-10.1 complexed with natural Lanthanum
("'La), serving as a cold surrogate for #*°Ac, or natural Lutetium
("'Lu). Cellular internalization was assessed by measuring free,
surface-bound, and internalized activity after 1-hour incubation
with 22Ac-rhPSMA-10.1 or "’Lu-rhPSMA-10.1 using y-counting,
and normalized to "Lu-PSMA-IRT (% internalization). The
lipophilicity of ?*Ac-rhPSMA-10.1 and "’Lu-rhPSMA-10.1 was
determined by the shake-flask method, measuring the distribution
coefficient in n-octanol and PBS at pH 7.4 (log D, ). Therapeutic
response to single-administration of *Ac-rhPSMA-10.1 (30
kBg) or "Lu-rhPSMA-10.1 (30 MBq) was evaluated in 22Rv1
tumour-bearing mice (n=8 per group). Efficacy was assessed
based on relative tumour growth (change in tumour volume
from treatment administration day/baseline) and survival of mice
versus untreated controls <49 days post-treatment initiation.
Body weights were monitored throughout for toxicity assessment.
Two-way ANOVA and Tukey’s multiple comparisons test (data
analyzed until n=3 remained per group), and Kaplan-Meier,
Log-rank survival analyses were performed (p<0.05 considered
significant). Results: Both "'La-rhPSMA-10.1 and ""Lu-rhPSMA-10.1
showed excellent PSMA binding affinity (IC,; = 3.6+0.6 nM and
1.6+0.1 nM, respectively). High cellular internalization and similar
lipophilicity were observed for both *Ac-rhPSMA10.1 and
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7Lu-rhPSMA-10.1 (% internalization = 99+14 and 108+5; logD, =
-3440.2 and -3.840.1; respectively). **Ac-rhPSMA-10.1 treatment
significantly reduced tumour growth in vivo versus controls (from
day 14 to 31, p<0.05), and prolonged survival of mice (median
survival: 27, 43.5, and 42 days for untreated, **Ac-rhPSMA-10.1,
and "’Lu-rhPSMA-10.1 groups, respectively). There were no
significant differences in tumour growth suppression or survival
between the ?2AcrhPSMA-10.1 and "’Lu-rhPSMA-10.1 groups,
and both treatments were well-tolerated. Conclusion: These
preclinical analyses demonstrate a promising therapeutic profile
for ?2Ac-rhPSMA10.1, using a 1000-fold lower activity than
77Lu-rhPSMA-10.1. Similar in vitro characteristics and in vivo
therapeutic efficacy were observed for both *»*Ac-rhPSMA-10.1
and "’LurhPSMA-10.1. **Ac-rhPSMA-10.1 represents a novel
alpha-targeted therapy with planned clinical trial application
submission in 2023.

505

Sunday, September 10, 2023, 3:00 PM - 4:30 PM
Hall B

Cutting Edge Science Track - TROP Session:
From Cells to Human via the Fish

OP-146

Radiosensitivity of neuroendocrine cancer cells to 7’Lu-
DOTATATE and radiobiological implications for peptide
radionuclide therapy

G. Tamborino'?, P Engbers>', T. de Wolf*', T. Reuvers>, M.
Konijnenberg', J. Nonnekens®';

'Department of Radiology and Nuclear Medicine, Erasmus
University Medical Center, Rotterdam, NETHERLANDS,
’Department of Molecular Genetics, Erasmus University
Medical Center, Rotterdam, NETHERLANDS.

Aim/Introduction: Despite the efficacy of peptide receptor
radionuclide therapy (PRRT) for treatment of metastatic tumours,
the radiobiology underlying the dose-response is poorly
understood.This work aims to determine the relative biological
effectiveness (RBE) of PRRT in comparison to external beam
radiotherapy (EBRT) for cell death in a relevant neuroendocrine
tumour cell-line (GOT1), while establishing a framework for
realistic cellular dosimetry calculations in a cluster-forming
scenario. Materials and Methods: '"’Lu-DOTATATE uptake
(membrane-bound and internalized fractions) was measured
over a 4-hour incubation period and excretion into the medium
was  subsequently measured. Time-integrated  activities
were calculated for source regions up to 14 days(d). Viability
was assessed at 7d (CellTiterGlo assay) and cell-death (flow
cytometry) at 4,7,11 and 14d of exposure for 0.1-2.5MBg/mL
of "/Lu-DOTATATE. For comparison, response to 0.5-2Gy x-ray
irradiation was measured.Geant4/GATE was used to simulate the
absorbed dose per decay (S-value) of lutetium-177 during in vitro
cell irradiation.The absorbed dose calculations (MIRD-formalism)
during the 4h-uptake (floating) and follow-up (plated) phase
account for single cells and clusters of variable size, derived from
microscopic image, assuming homogeneous or heterogeneous
activity distribution (receptor: p=log(1), 0=0.05 and/or cellular
placement within cluster). Cross-absorbed dose is calculated
either by weighting in-cluster S-values using a closed packing
algorithm for cluster-size frequency, neglecting cross-cluster
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contribution, or by simulating the set-up from 8 microscopic
images of plated cells. Results: Cross-cluster absorbed dose (from
single cells and cluster) during 4h-uptake phase was negligible
(<1%). The in-cluster S-value for 3D cellular clusters up to n=100
cells followed a saturation profile (cross S-value=B__*n/(k +n),
B, =469E-03+2.11E-04 Gy/Bq s, 1.77E-03+7.87E-05 Gy/Bq s
and k,=30+3, 13£5 for centre- and edge-cell, respectively). Self-,
in-cluster, and medium (10mL) absorbed doses contributed 8%,
8-10%, and 83% of the 4h-absorbed dose, respectively. During
the plated phase, the cross-cluster absorbed dose formed a
substantial contribution to the total cross-absorbed dose per
decay. Hence, the perfect packing approach underestimated it
substantially (66% for membrane and 90% for cytoplasm sources).
Assuming homogenous uptake, the average absorbed dose (1
MBg/mL) after 7d ranged between 2.9+1.0 Gy and 3.8+1.2 Gy,
depending on the intra- and inter- set-up variability. Assuming
a gradually reducing uptake in the cluster centre can reduce
the absorbed dose per set of 0.5-1.1 Gy. Preliminary calculations
indicate RBE=0.34+0.12 using as biological end-point the loss of
viability at 7d and homogeneous uptake. Conclusion: According
to our results, PRRT requires an absorbed dose three times higher
than EBRT to achieve an equivalent effect.

OP-147

Stochastic microscale dosimetry in breast

cancer micrometastasis model for alpha-emitter
radiopharmaceutical therapy

R. Bastiaannet, M. Hasan, I. Liatsou, R. F. Hobbs, G. Sgouros;
Johns Hopkins University School of Medicine, Baltimore,

MD, UNITED STATES OF AMERICA.

Aim/Introduction: The alpha particles in alpha-emitter
radiopharmaceutical therapy (aRPT) are very cytotoxic. But aRPT
uptake is typically non-uniform, which combined with the short
range of alphas in tissue (<100pm), necessitates dosimetry on
a near-cellular spatial scale. We have previously developed a
framework to perform in vitro dosimetry on a single-cell level.
Using high-resolution confocal microscopy, we performed Monte
Carlo-based dosimetry for >550 measured -rather than modeled-
individual live cells. This allowed for a statistical approach to cell
survival modelling, which fit the measured data significantly
better [1]. The purpose of this work was to build on these results
and apply our empirical approach to a clinically more relevant
model: micrometastases. Materials and Methods: Microme-
tastasis-like 3D spheroids were grown using the NT2.5 cell
line, which is a HER2+ breast cancer cell line. After 5 days, the
spheroids reached a diameter of ~400 um and were harvested.
The spheroids were incubated with an anti-HER2 antibody (7.16.4;
fluorescently labelled AF488) for 1-72 hours. Nuclei were stained
using DRAQ5. Spheroids were imaged in 3D on a high-resolution
confocal microscope, using a water-emersion objective with a
long working distance. Attenuation and photobleaching were
corrected for. Antibody penetration was measured as a function
of time and a diffusion-binding/internalization pharmacokinetic
model was fit to the data. Cell nuclei were segmented. This data
was imported into our GEANT4-based Monte Carlo framework
and the microdosimetric absorbed dose distributions to cell nuclei
were calculated for a total of 18 spheroids, collectively consisting
of thousands of cells. Results: Antibody penetration remained
limited(<~5-8cell diameters), even after 3 days of incubation
(binding site barrier problem). This results in a large fraction of the
spheroid not receiving significant amounts of absorbed dose. In
our previous work on cell monolayers, we found that over 50%
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of cells do not receive any dose in most experimental conditions.
But that was due to the random nature of the direction of the
particle emissions. We found that this number is approaching zero
in the 3D case of spheroids. Conclusion: Careful assessment of
antibody penetration and stochastic microscale dosimetry allows
for a better understanding of radiobiology in micrometastases.
Work on relating this dosimetry to growth after treatment is
currently ongoing. References: 1. Bastiaannet R, Liatsou |, F Hobbs
R, Sgouros G (2023) Large-scale in vitro microdosimetry via live
cell microscopy imaging: implications for radiosensitivity and RBE
evaluations in alpha-emitter radiopharmaceutical therapy. J Trans!
Med 21:1-14

OP-148

Nephron Morphology Influences the Dosimetry of
Microscopic Renal Tissues of Non-Uniform Activity
Distributions of Alpha Particle and Low Energy Electron
Emitters

M. Andersson'’, N. Goudin®, M. Pontoglio®, H. Levillain?, N.
Reynaert?, C. Saldarriaga Vargas';

'Belgian Nuclear Research Centre (SCK CEN), Mol, BELGIUM,
’Faculté de Médecine, Université Libre de Bruxelles (ULB),
Brussels, BELGIUM, *Necker Bioimage Analysis platform SFR
Necker US24/UAR 3633, Paris, FRANCE, “Institut National de
la Santé et de la Recherche Médicale, Centre National de la
Recherche Scientifique, Université de Paris, Paris, FRANCE.

Aim/Introduction: Mouse renal dosimetry at the level of nephron
substructures is of interest for preclinical investigations of
nephrotoxicity in radiopharmaceutical therapy with alpha-particle
and electron emitters. As the distribution of radiopharmaceutical
can be heterogeneous across different nephron substructures of
kidney tissues, and even between different nephron types [1].
This study investigated the influence of nephron morphology
on mouse kidney dosimetry. Materials and Methods: A realistic
computational model of murine nephrons was developed
based on 3D multiphoton microscopy images of mouse kidney
tissues [2]. Three nephrons with distinctive morphology were
modelled: a superficial (glomerulus in the outermost renal
cortex), a juxtamedullary (glomerulus near the renal medulla)
and a mid-cortical (intermediate) nephron. The shape and size
(length) of the different nephron sub-compartments (glomerulus,
proximal tubule (PT), loop of Henle and distal tubule) differ
between each nephron type. S-values and energy absorbed
fractions (AF) were calculated (GATE v9.2) for the different nephron
sub-compartments for various Auger-electron, beta- and alpha
emitting radionuclides ("7Lu, ®'Tb, 2"'At), assuming a uniform
radionuclide source in each nephron PT (or glomerulus). Results:
For a source in the PT, the AF for self-irradiation is significantly
higher for the juxtamedullary nephron than for the superficial
nephron for all radionuclides (40% and 20% higher, respectively
for 77Lu and ''Tb Auger and internal conversion electrons). The
PT self-irradiation AF of beta particles are similar (0.03 < AF < 0.06)
for all nephrons. The difference in AF between the mid-cortical
nephron was within 20% higher for all particles of both
radionuclides. For 2"'At, the AF for alpha particle PT self-irradiation
is 70% and 20% higher for the juxtamedullary nephron than for
the superficial and mid-cortical nephron, respectively. However,
for all radionuclides, the S-values are substantially higher for the
superficial nephron than for the mid-cortical (approximately
50% higher) and juxtamedullary (90% higher) nephron, as the
PT mass of the superficial nephron is respectively 66% and 51%
lower than the mass of the mid-cortical and juxtamedullary PTs.
Conclusion: Differences in the morphology and substructure
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sizes of different nephrons significantly influences microscopic
renal tissue dosimetry of low energy electron and alpha particle
emitters with a heterogeneous activity distribution in murine
kidneys. Therefore, consideration of nephron morphology and
size characteristics in dosimetry calculations might be needed
in cases of differential radioligand distributions across different
nephron types to effectively support the preclinical investigation
of nephrotoxicity in radiopharmaceutical therapy. References:
(1] EJNMMI  2005;32(10):1136-43.  https://doi.org/10.1007/
s00259-005-1793-0 [2] Kidney International 2021;99(3):632-45.
https://doi.org/10.1016/j.kint.2020.09.032

OP-149

Small-scale anatomical modeling of the salivary gland
for alpha-particle and beta-article radiopharmaceutical
therapy

R. Hobbs, |. Marsh, R. Bastiaannet, I. Liatsou, C. Brayton, K.
Gabrielson, T. Yusufaly,

Johns Hopkins, Baltimore, MD, UNITED STATES OF AMERICA.

Aim/Introduction: Salivary gland toxicity is a serious quality
of life issue from both beta-particle ("'l or "/Lu-PSMA) and
alpha-particle (*"'At or >Ac-PSMA) radiopharmaceutical therapy
(RPT). Clinical sequelae include xerostomia, sialedenitis and
tooth decay. These clinical observations do not correlate well
with whole organ dosimetry as the uptake of the radioisotope or
radiopharmaceutical is confined to a small sub-set of cells within
the salivary glands, resulting in a higher absorbed dose to a whole
category of cells (ductal cells) as compared to the average whole
organ absorbed dose. We present an anatomically representative
model of ductal branching inside the salivary gland to model
the relative absorbed dose to the different cell types. Materials
and Methods: The salivary gland, which produces and secretes
saliva, is modeled as a sphere containing acinar cells, with varying
radius to represent SG size distributions. Embedded within the
bulk is a branched network of intra- and interlobular ducts, with
tunable branching angles, number of levels, and segment lengths.
Occupancy of the ductal cells and spacing of the branches are
derived from ex vivo murine histopathology. Monte Carlo
simulations for the relevant isotopes were run and the S values
for the model obtained. Dose coefficients were obtained for the
different compartments assuming activity uptake in the ductal
cells, and compared to the whole organ dose coefficient as a
function of salivary gland size. Results: Dose coefficients to the
ductal cells are markedly higher than the average salivary gland
dose coefficient. For "'l this value is about 4 (depends on the
organ size), while for most alpha-emitters it is closer to 14, with
less variation as a function of size and with narrower distributions
of absorbed dose per cell. Conclusion: A simple branching model
with stylized parameters allows us to relate the average organ
absorbed dose to cell-specific dosimetry, to which bio-kinetic
modeling can then be applied (BED or EQD2). Experiments are
ongoing to provide the measured apportionment factors (small
scale activity distribution in the different ductal cell sub-types)and
in vivo RBE determination, each specific to each SG type for model
refinement. The human model will be supplemented with data
from human cadaver studies. For RPT, the ductal cells are expected
to be the dose-limiting sub-compartment of the salivary glands.
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Zebrafish embryos as experimental model to advance
pre-clinical research in nuclear medicine

C. Morgat'’, G. Siefried®”, S. Bodin'?, F. Cavelier’, E. Hindié"%5, M.
Khatib’:

"Nuclear Medicine Department - University Hospital of
Bordeaux, Bordeaux, FRANCE, 2INCIA, University of Bordeaus,
CNRS, EPHE, UMR 5287, Bordeaux, FRANCE, *RyTME, Bordeaux
Institute of Oncology (BRIC)-UMR1312 Inserm, Pessac, FRANCE,
“Xenofish, Pessac, FRANCE, *Institut des Biomolécules Max
Mousseron IBMM, UMR 5247 Péle Chimie Balard, Montpellier,
FRANCE, ¢Institut Universitaire de France, Paris, FRANCE.

Aim/Introduction: The current xenografted mice model
has limitations to evaluate the efficacy of novel therapeutic
radionuclides emitting short-range particles due to difficulties in
identifying and following tumor cell clusters and micrometastases.
Zebrafish allows the implantation of human tumor cells that can
next metastasize Materials and Methods: The triple negative
breast cancer cell line MDA-MB-231, overexpressing neurotensin
receptor-1 was stably transfected with the pIRES2-EGFP empty
vector. Following incubation with the neurotensin analogue ['''In]
In-JMV 6659 at 1 or 2MBg/mL, cells were microinjected in zebrafish
embryo perivitelline space. Embryos were then imaged under
fluorescence imaging and the relative primary tumor area and
the number of metastases were determined at several time points
Results: [""'In]in-JMV 6659 at 2MBg/mL was able to eliminate
almost all metastases, whilst its effect on the primary tumors was
limited. Conclusion: Zebrafish embryos stand as a novel model to
better evaluate the efficacy of short-range emitters on tumor cell
clusters and micrometastases.

OP-151

Biodistribution and dosimetry of lipiodol with various
beta emitters: a preclinical study

A. Dieudonne’, R. Santus?, P Vera', S. Becker', X. Violas’;
'LITIS-Quantif, Centre Henri Becquerel, Rouen, Rouen,
FRANCE, “Research and Development Division,

Laboratoire Guerbet, Aulnay-sous-Bois, FRANCE.

Aim/Introduction: Radioembolization is one therapeutic options
for the treatment of early-intermediate stage hepatocellular
carcinoma. Lipiodol based agents were developed and used in
research (1). The aim of this study was to compare lipiodol with
several beta emitters. Materials and Methods: VX2 tumours
were implanted on New Zealand rabbits, that further received
an injection of lipiodol in the left hepatic artery. Tumours
were explanted and imaged with X-ray micro computerized
tomography (UCT) at 15 min, 1, 2, 6, 9 and 12 days. The voxel
size was 141 um or 172 um depending on the field-of-view.
Tumours were frozen and cut into 12 um for histologic analysis.
Absorbed dose distributions were simulated for 32P, €Y, 31|, 77Lu
and '®Re from the uCT biodistributions of lipiodol and using a
dose-point kernel approach in water. Average absorbed dose
per administered activity in the tumour (S/A) were reported.
Equivalent uniform biological effective dose (EUBED) were
calculated for an average absorbed dose of 100 Gy, using a and 3
values of respectively 0.037 Gy and 0.0028 Gy (2). Results: Over
the 19 rabbits included, 14 had exploitable data. The histologic
analysis showed that the lipiodol distributes homogeneously
in the tumour up to 12 days after injection. Average tumour
S/\ value was statistically higher for 3P with 62.8 + 94 Gy.MBq,
followed by Y (14.9 + 22 Gy.MBqg™), 'l (10.8 + 16 Gy.MBq™), ’Lu
6.9+ 11 Gy.MBqg™), "®Ho (4.92 + 7.4 Gy.MBqg™) and ®Re (3.43 £ 5.1
Gy.MBq™). EUBED values for a tumour absorbed dose of 100 Gy for

@ Springer

0y with 45.3 + 20 Gy, followed by '®Re (39.8 + 18 Gy), 2P (36.5 +
16 Gy), "*Ho (36.1 + 16 Gy), were statistically higher than "'l (17.5
+9Gy) and "’Lu (12.0 + 7 Gy). Conclusion: This study showed the
ability of lipiodol to penetrate into the tumour and to remain in
the compartment. It showed also the better dosimetry efficacy
of ?°Y and '®Re, thus confirming that they are the best candidates
for radioembolisation. References: 1. Bouvry C, Palard X, Edeline J,
Ardisson V, Loyer P, Garin E, et al. Transarterial Radioembolization
(TARE) Agents beyond 90 Y-Microspheres. BioMed Res Int.
2018;2018:114. 2. Leeuwen CM van, Oei AL, Crezee J, Bel A, Franken
NAP, Stalpers LJA, et al. The alfa and beta of tumours: a review of
parameters of the linear-quadratic model, derived from clinical
radiotherapy studies. Radiat Oncol. 2018;13(1):96.

OP-152

DNA damage repair in PBMCs after internal ex vivo
irradiation with '77Lu

I. Strobel’, H. Scherthan?, J. Hahn', J. Mdiller?, S. Schumann’, A. K.
Buck!, M. Port’, M. Lassmann', U. Eberlein’;

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

Aim/Introduction: The aim of this study was to investigate DNA
damage induction and repair in peripheral blood mononuclear
cells (PBMCs) after internal ex vivo irradiation of whole blood
with the B-emitter '”’Lu. Materials and Methods: Blood samples
of seven healthy volunteers were collected and divided in five
aliquots each, of which one served as non-irradiated baseline. The
remaining blood samples were incubated for 1h with varying "”’Lu
activities to achieve total absorbed doses to the blood between
3mGy to 100mGy, followed by PBMCs isolation. The PBMCs were
divided in three subsamples to study the time course of the DNA
damage repair and either fixed directly with 70% ethanol or 4h and
24h after culture in RPMI. Immunostaining of DNA double-strand
break (DSB) markers y-H2AX and 53BP1 revealed co-localised DSB
foci in the PBMCs'nuclei that were counted microscopically in 100
nuclei per sample. To quantify the repair rates, a monoexponential
model was used. Results: Mean absorbed doses to the blood of
(3.4£1.5)mGy, (23.0£1.4)mGy, (47.3£2.0)0mGy and (89.7+4.6)mGy
were achieved. Directly after 1h internal irradiation, the mean of
the average number of radiation-induced foci (RIF) per cell were
0.13+£0.09 (3mGy), 0.30+0.09 (25mGy), 0.65+0.25 (50mGy) and
1.23+£0.09 (100mGy). The average number of RIF showed a linear
correlation to the absorbed dose (r’= 0.96). After 4h the RIF per
cell decreased significantly (p<0.05) to 0.30+0.08 (50mGy) and
041+0.18 (100mGy). Repair was complete within uncertainties
after 24h, with RIF values of -0.01+0.12 (50mGy) and 0.13+0.14
(100mGy). The decrease in RIF at 3mGy and 25mGy was not
significant due to large scatter of RIF values in the low dose range.
The repair rate of the RIF were (0.15+£0.12)h" (25mGy; r’=0.44),
(021+£0.03)h" (50mGy; r*=0.89) and (0.36+£0.06)h" (100MGy;
r’=0.90). The repair rate induced by 50mGy Lu-177 irradiation
is in agreement with the value of (0.28+0.03)h" obtained for
B1l at an absorbed dose of 50mGy [1]. Conclusion: This study
shows a linear increase of RIF for total absorbed doses between
3mGy and 100mGy directly after internal irradiation with "’Lu.
A significant reduction of RIF to baseline values after 50 and
100mGy B-irradiation over 24h of culture indicates successful
DSB repair. In addition, our data suggest a repair rate of DNA
DSBs after low-dose internal irradiation that increases with the
absorbed dose. References: [1] Schumann et al, EINMM|, 49, 2022,
1447-1455
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From bench to bedside: **Cu/'7’Lu 1C1m-Fc anti TEM-
1: mice-to-human dosimetry extrapolations for future
theranostic applications

J. Delage’, N. Chouin?, M. ChereF, S. M. Dunn?, N. Schaefer’, A.
Faivre-Chauvet?, J. O. Prior, S. Gnesin®;

'Radiopharmacy Unit, Department of Pharmacy, Lausanne
University Hospital and University of Lausanne, Lausanne,
SWITZERLAND, ?University of Nantes, Inserm, CNRS, University
of Angers, Oniris, CRCI2NA, Nantes, FRANCE, 3University

of Nantes, CHU Nantes, CNRS, Inserm, CRCINA, Nantes,
FRANCE, “LAbCore, Ludwig Institute for Cancer Research,
Lausanne University Hospital and University of Lausanne,
Epalinges, SWITZERLAND, *Department of Nuclear Medicine
and Molecular Imaging, Lausanne University Hospital and
University of Lausanne, Lausanne, SWITZERLAND, ®Institute
of Radiation Physics, Lausanne University Hospital and
University of Lausanne, Lausanne, SWITZERLAND.

Aim/Introduction: The development of diagnostic and
therapeutic radiopharmaceuticals is a hot topic in nuclear
medicine. Several radiolabeled antibodies are under development
necessitating both biokinetic and dosimetry extrapolations
for effective human translation. The validation of different
animal-to-human dosimetry extrapolation methods still is an open
issue. We previously developed and tested preclinically a fully
human single-chain variable fragment (scFv) Fc fusion, 1CTm-Fc,
cross-reacting with both murine and human TEM-1. This fusion
protein antibody was conjugated with DOTA and radiolabeled
with ¢Cu for PET imaging and with '"’Lu for therapeutic purposes.
Materials and Methods: This study reports the mice-to-human
dosimetry extrapolation of *Cu/"’Lu 1CIm-Fc anti-TEM-1 for
theranostic application in soft-tissue sarcomas. We applied four
different dosimetry methods; direct mice-to-human extrapolation
(M1); extrapolation considering a relative organ-specific mass
scaling factor (M2), application of a metabolic scaling factor (M3)
and combination of M2 and M3 (M4). Furthermore, we evaluated
the viability of using ['’LulLu-1CTm-Fc as therapeutic agent in
treating soft-tissue sarcomas (STS) investigating the administered
activity that would results in reaching safety limits (in kidneys,
red marrow, liver, spleen and gonads) and expected efficacy (in
STS). Results: For the four dosimetry methods described above
(M1-M4), we reported the average values of source organ TIACs
extrapolated to the human from previously published mice data.
Predicted in-human dosimetry for the [*Cu]Cu-1C1m-Fc resulted
in an effective dose of 0.05 mSv/MBq, favorable for diagnosis
use. Absorbed dose (AD) extrapolation for the [7’Lu]Lu-1CTm-Fc
indicated that the AD of 2 Gy and 4 Gy to the red-marrow and
total-body can be reached with 5-10 GBq and 25-30 GBq of
therapeutic activity administration respectively depending on
applied dosimetry method. Conclusion: Dose estimation based
on animal data is a mandatory requirement, providing important
insights and guidance for predicting safety and efficacy of any
radiolabeled compound prior to its diagnostic and/or therapeutic
in-human translation. Different methods for animal-to-human
dosimetry extrapolations have been reported in the literature but
no consensus presently exists on the appropriate approach to
apply for any specific radiolabeled compound. For our theranostic
couple #Cu/"’Lu 1CTm-Fc anti TEM-1, dosimetry extrapolation
methods provided significantly different absorbed doses in
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organs. Even if dosimetry properties for the [**Cu]Cu-1C1m-Fc
are suitable for a diagnostic in-human use, the therapeutic
application of [""’LulLu-1C1m-Fc presents challenges and would
benefit from further assessments in animals’models such as dogs
before moving into the clinic.

OP-154

Simulations of the relative effectiveness of tumor stroma
and cancer cell targeting radiopharmaceuticals

Y. Song'’, J. Brosch-LenZ', C. D'Alessandria’, K. Shi®, W. Weber';
'Department of Nuclear Medicine, Klinikum rechts der

Isar, Technische Universitét Mtinchen, Munich, GERMANY,
“Department of Nuclear Medicine, Union Hospital, Tongji
Medical College, Huazhong University of Science and
Technology, Wuhan, CHINA, *Department of Nuclear Medicine,
Inselspital, University of Bern, Bern, SWITZERLAND.

Aim/Introduction: Fibroblast activation protein (FAP) is a
promising target for radiopharmaceutical therapy (RPT) because
it is expressed in the stroma of many malignant tumors while
its expression in normal tissues is highly restricted. However,
there is a potentially higher heterogeneity of radiation dose to
the cancer cells than for RPT directed against targets expressed
by the cancer cells. The aim of this study was to explore the
magnitude of this effect for Y-90 and Lu-177 labeled FAP ligands.
Materials and Methods: The effects for RPT were modelled for
spherical aggregates of cells (diameter: 20 um) ranging from 400
um to 2 mm in MIRDcell. The radioactivity was either distributed
homogenously in all cells (scenario for RPT directed against
targets expressed by cancer cells) or accumulated in only 50% or
25% of the cells, randomly distributed within the sphere (scenario
for FAP ligands targeting fibroblasts in the tumor stroma). The
biological half-life of the FAP radioligand was assumed to 10.1
h as previously published by Ferdinandus et al. (JNM 2022).
Surviving tumor cell fractions were calculated using the alpha/
beta parameters provided by MIRDcell. Results: When all the cells
accumulated the same amount of radioactivity, the activity per
cell required to kill 90% of the cells in spheres with diameters from
400 pm to 2 mm ranged between 0.98 Bq and 0.93 Bq for Lu-177,
and between 1.5 Bg and 3.1 Bg for Y-90. When these amounts
of radioactivity were accumulated by only 50% and 25% of the
cells, the fractional cell kill of the unlabeled cells ranged between
30% and 60% for Lu-177 and 38% and 78% for Y-90. The loss of
efficacy diminished for both isotopes with increasing lesion size.
Conclusion: For the same total tumor uptake of radioactivity,
radiopharmaceuticals targeting the tumor stroma deliver lower
doses to the tumor cells than radiopharmaceuticals targeting the
cancer cells. This effect is more pronounced for smaller lesions
and only slightly improved by a high energy beta emitter such
as Y-90. References: Ferdinandus J, Costa PF, Kessler L, et al. Initial
Clinical Experience with 90Y-FAPI-46 Radioligand Therapy for
Advanced-Stage Solid Tumors: A Case Series of 9 Patients. J Nucl
Med. 2022;63(5):727-734. doi:10.2967/jnumed.121.262468.
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Evaluation of [64Cu]Cu-ATSM PET-CT as a response
predictor to neoadjuvant therapy in locally advanced
rectal cancer: preliminary results

M. Le Thiec!, L. Ferrer'?, M. Colombié’, M. Lacombe’®, A. Devillers®,
P Salaiin®s, S. Hiret', J. Raimbourg’, L. Doucet', E. Rio', S. Lesourd,
P. Tremolieres®, M. Heymann'Z, N. Varmenot'?, A. Vidalf*',

F. Haddad®*'°, N. Allam’, M. Chérel'? F. Kraeber-Bodéré''”, L.
Campion', M. Bourgeois'*#, C. Rousseau'

'1CO Gauducheau, Saint Herblain, FRANCE, °Nantes

Université, Univ Angers, INSERM, CNRS, CRCIZNA, Nantes,
FRANCE, ’ICO Papin, Angers, FRANCE, “Cancer Institute

Eugene Marquis, Rennes, FRANCE, *University Hospital,

Brest, FRANCE, °(UMR Inserm 1304 GETBO, University Western
Brittany, Brest, FRANCE, ’Research pathology platform,

Tumor Heterogeneity and Precision Medicine, Saint-Herblain,
FRANCE, 8Arronax, Saint-Herblain, FRANCE, °SUBATECH, IMT
Atlantique, CNRS/IN2P3, Nantes, FRANCE, "°Université de

Nantes, Nantes, FRANCE, "CHU Nantes, Nantes, FRANCE.

Aim/Introduction: Neoadjuvant radiochemotherapy is the
standard treatment for locally advanced rectal cancers with
variable anatomopathological responses on the surgical
specimen with known treatment resistance factors including
tumor hypoxia. This study aims to evaluate interest of [64Cu]
Cu-ATSM (Cu-ATSM) PET-CT to predict neoadjuvant treatment
response for locally advanced rectal cancers. Materials and
Methods: T3 or T4 rectal adenocarcinoma patients with or without
regional lymph node involvement on conventional imaging
were included in this multicenter pilot study (NCT03951337).
Before any neoadjuvant treatment, all patients performed [18F]
FDG PET-CT (FDGT) and Cu-ATSM PET-CT and most patients
performed preoperative FDG2. Acquisitions were performed on
the pelvic region, 1- and 24-hours post-injection of 3 MBg/kg
Cu-ATSM. Semi-quantitative image analyses were conducted.
Rectal tumor and gluteal VOIs were respectively delineated with
a 70% threshold and a manual delineation on 64Cu-ATSM images
whereas a varying threshold was used for rectal tumor delineation
on FDG examinations. SUVmax, SUVmean, tumor-to-mus-
cle-ratio, Hypoxic-Tumor-Volume (HTV), and Hypoxic-Burden
(HB: HTV x SUVmean) were calculated on Cu-ATSM images.
AMTV and ATLG (FDG1-FDG2/FDG1) were calculated with 30%
decrease considered as response. Anatomopathological Rodel
score defined on the surgical specimen was used to classify
patients as responders (R score=3-4), and non-responders (NR
score=0-2). Progression-free survival was followed for 2 years.
Results: Of 24 patients included in this study, only 14 had surgical
intervention (sex ratio1/1, median age 67 years [49-77], MRI
median rectal tumor height 44mm [33-105], 12 and 2 patients
classified respectively as T3 and T4): 10 had a positive histological
response to neoadjuvant therapy. Progression-free survival at
12 months was 81.8%; IC 95% [44.7-95.1]. Cu-ATSM quantitative
analysis revealed an uptake increase between 1h and 24h for any
SUV features as well as the tumor-to-muscle ratio. Indeed, median
SUVmax, SUVmean, and tumor-to-muscle ratio increased from 3.81
[2.74-6.65] t0 6.34 [2.81-11.69], 3.07 [2.23-5.10] to 5.25 [2.29-9.05],
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and 4.38 [2.63-7.25] and 6.7 [1.75-21.03] respectively. Conversely,
median HTV and HB decreased respectively from 4.67cm?
[1-18.74] t0 0.95 cm? [0.34-9.27] and 14.88 cm?* [5.12-58.32] to 4.05
cm? [1.03-44.05]. Population analysis (R vs NR) was not significant
(p: 0.32-1.00). Additionally, early and late Cu-ATSM uptake did
not correlate with FDG1 (p: 0.26-0.91). FDG ATLG was correlated
to HB at 24h on Cu-ATSM (r =-0.68; p=0.02). Conclusion: These
preliminary results showed that a greater tumor hypoxic volume
(HB) at 24 hours was correlated with a poorer metabolic response
(ATLG). Supplementary data will be presented during the congress
for this ongoing study.

OP-156

The effect of free thyroxine on glucose metabolic activity
in primary hepatic neoplasm: A study of PET-CT scans
Z.Zhao', X. Wang’, J. Xiao', D. Wang', Z. Luo';

TAffiliated Hospital of Guangdong Medical University,

Zhanjiang, CHINA, ?Children’s Hospital Affiliated to

Zhengzhou University, Zhengzhou, CHINA.

Aim/Introduction: The glucose metabolic activity was an
important characteristic in many malignant tumors, including
the primary hepatic neoplasm. The standard uptake value
(SUV) was a useful indicator in the 18F-FDG positron emission
tomography (PET) examination, which could reflect the glucose
metabolic activity. Some early research showed that the thyroid
hormones, including the free thyroxine (FT4), also had effects on
the malignant tumors. While the relationship of the FT4 and the
glucose metabolic activity of primary hepatic neoplasm is largely
unknown. In this study, we tried to explore this relationship using
18F-FDG PET examination. Materials and Methods: 18 patients
with primary hepatic neoplasm were enrolled in this study. All
of them received the 18F-FDG PET scanning. Hand-painted
measurement was used to get the SUV. In this study, the SUVmax
was used only. All of the patients received the thyroid hormones
level measurement, including the FT4 level. The average of the
FT4 level was 15.7 pmol/L. The FT4 levels in 10 patients (group 1)
were higher than 15.7 pmol/L. The FT4 levels in 8 patients (group
2) were lower than 15.7 pmol/L. Differences between groups
were estimated using the students t test. Nominal P values of less
than 0.05 were considered to demonstrate statistically significant
differences. Results: The media SUVmax was 8.92+3.74 in group 1
and 4.55+4.05 in group 2. The highest SUVmax was 13.4 in group
1 and 11.0 in group 2. The lowest SUVmax was 0.8 in group 1 and
0.7 in group 2. The SUVmax were higher in the group 1 than that
in group 2. The difference was significant (P = 0.033). Conclusion:
This study demonstrated the significant difference of SUVmax
between the primary hepatic neoplasm patients with the higher
level of FT4 and the lower level of FT4. The SUVmax were higher
in the patients with the higher level of FT4 than those with the
lower level of FT4. The results showed that the FT4 may effect
the glucose metabolic activity of primary hepatic neoplasm. This
maybe one of the reason why the thyroid hormones affect tumor
growth, as some of the early research had studied.
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Assesment of biological parameters of esophageal
cancer in pre-, and post-treatment 18F-FDG-PET/CT in
patient with early relapse.

A. Filipczuk’, A. Lewandowska', A. Pietrzak'!, W. Cholewiriski’;
'Greater Poland Cancer Center, Poznan, POLAND,

’Medical University of Poznan, Poznan, POLAND.

Aim/Introduction: Esophageal cancer is one of the most
agressive gastrointestinals tumor, and it is characterised with
early relapse after radical treatment.PET/CT with the glukose
analog 18F-FDG in esophageal cancer, is frequently used for
staging, and evaluation of treatment responseAfter radical
radiochemotherapy, heterogeneous and persistent FDG uptake
in esophagus, may be cause by various reasons, including
inflammation after treatment, or residual cancer process.The aim
of the study, is to evaluate the link, between biological parameters
of esophageal cancer before, or after radical treatment, and early
relapse. Materials and Methods: Forty patients (64+9 years,
30M, 10F), with histologically confirmed esophageal cancer
(35 with squamos cell carcinoma, and 5 with adenocarcinoma),
underwent 18F-FDG-PET/CT scan 60min after tracer injection.
All patients had first PET/CT scan before any treatment, and
second scan 10 weeks after radiochemotherapy. According
to pre treatment diagnosis - 32 patients were in stage Il, 6 in lll,
and 2 in IV.Tumor’s maximal and mean standarized uptake value
(SUVmax, SUVmean), total lesion glycolysis (TLG), and metabolic
tumor volume (MTV), before and after treatment were included
in the analysis. Results: Average values of SUVmax, SUVmean,
MTV and TLG before radiochemotherapy in patients with
squamos cell carcinoma were: 14,0+5,5; 7,6+2,9; 25+26; 1554224,
respectively. In patients with adenocarcinoma evaluated values
were: 64+2,7; 3,3£1,0; 10,0+5,5; 43,1+£31,7, respectively.n two
patients, SUVmax after treatment was higher than before.ln the
remaining patients, SUVmax decreased after treatment to 5,7+3,6
(range 2,5-8,9).36 patients had relapse within 1 year, and 4pts in
2 years after radiochemotherapy.Average relative decrease of
glucose metabolism after radiochemotherapy was 58% (+27%,
range 2%-86%), and was associated in all patients, with an early
relapse. Conclusion: Combination of biological parameters,
delivered from pre-and post-treatment PET/CT, may be useful in
the prediction of early relapse, in patients with esophageal cancer.

OP-158

Comparison of '®F-FDG PET/CT and "®F-FDG PET/MRI in
Detection of Liver Lesions in Hepatocellular Carcinoma
for Staging and Restaging

B. Demir', C. Soydal’, E. Dursun', M. Araz', D. Kuru Oz, N. O,
Kucuk':

'Ankara University School of Medicine Department of Nuclear
Medicine, Ankara, TURKIYE, 2Ankara University School of
Medicine Department of Radiology, Ankara, TURKIYE.

Aim/Introduction: '®F-FDG PET/CT is a widely accepted and useful
imaging modality in staging and re-staging of various malignant
solid tumours. However, in hepatocellular carcinoma(HCC)
patients its ability to detect lesions is significantly affected due to
the variable affinity and uptake patterns seen in HCC lesions. In this
study we aimed to investigate additive value of liver-specific PET/
MRI compared to routine whole-body PET/CT imaging. Materials
and Methods: A total number of 77 patients and 99 pairs of PET/
CT and dedicated respiratory gated contrast-enhanced PET/MRI
acquired in same session that was performed between September
2018-December 2022, were included in this retrospective study.
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Total FDG-avid lesion numbers, affected liver segment numbers,
SUVpeak, SUVmean, metabolic tumour volume(MTV), total lesion
glycolysis(TLG) and tumour-background ratio(TBR) were assessed
in each study. Lesion numbers were grouped as no lesion, 1
lesion, 2-4 lesions, 5-10 lesions and >10 lesions. Detected lesion
and affected segment numbers compared between PET/CT and
PET/MRI with Chi-Square test. Results: Indications of molecular
imaging were for staging in 37 studies and for re-staging
in 62 studies. Median AFP level of patients was 11.7ng/mL
(min-max:1-33477). Whole-body PET/CT was positive for lymph
node metastasis in 36 studies, lung metastasis in 15 studies, bone
metastasis in 5 studies and adrenal metastasis in 5 patients. In
PET/CT and PET/MRI studies median SUVpeak, SUVmean, MTV,
TLG and TBR values were 6.9 vs. 7.9, 4.3 vs. 4.6, 168 vs. 160.98 cm?,
1021.5 vs 1040 gr/mlxcm?® and 2.1 vs. 2.1, respectively. Both PET/
CT and PET/MR studies were negative for FDG-avid lesions in
liver for 29 studies (29%). In 41 studies(41%) PET/CT and PET/MRI
detected similar numbers of lesions. However, in the remaining
29 studies(29%) PET/MRI detected significantly higher numbers
of lesions(p=0.001). Also, in 9 studies (9%) PET/MRI detected
FDG-avid lesions in liver, while there was no pathological uptake
in liver on PET/CT images. The number of affected segments was
same in 43 studies(43%) on both modalities. But in 27 studies
(27%) PET/MR detected higher number of affected segments than
PET/CT (p=0.001). Average affected segment numbers on PET/CT
and PET/MRI were 2.13 and 2.52 respectively. Conclusion: Certain
variable biological features of HCC could complicate the detection
of liver lesions. In order to overcome this setback imaging with a
dedicated liver PET/MRI protocol can enhance diagnostic ability
of PET imaging. In this study we have demonstrated superiority
of PET/MRI against standard whole-body PET/CT imaging in the
detection of HCC liver lesions.

OP-159

A proposed first-line treatment regime for Lenvitinib or
Nivolumab based on dual-tracer PET/CT may improve
progression free survival for advanced stage HCC
patients

S. Chen, S. Cheung, K. Cheng, Y. Yip, W. Leung, C. Ho;

Hong Kong Sanatorium & Hospital, Hong Kong, HONG KONG.

Aim/Introduction: HCC is known to be a highly heterogeneous
malignant tumor with poor prognosis. Lenvatinib (@ multi-TKI)
and Nivolumab (a PD-1 blocker) are both first-line anti-cancer
drugs approved for advanced/inoperable HCC. In our preliminary
study, we showed that Lenvatinib could have significant
difference in treating '"C-acetate (ACT)-avid HCC versus "®F-FDG
(FDG)-avid HCC. On the other hand, literature data reported on
PD-1/PD-L1 blockade effects for advanced HCC were also highly
heterogeneous. We aim to evaluate if advanced HCC patients
randomized into 2 treatment arms, Lenvatinib or Nivolumab,
could have different progression-free survival (PFS) outcomes
using dual-tracer PET as metabolic differentiators. Materials
and Methods: This is a prospective study between year 2017
and 2020. All patients with advanced stage HCC (BCLC stage C)
underwent baseline ACT and FDG (dual-tracer) PET/CT. They were
then randomized into systemic treatment by either Lenvatinib or
Nivolumab. Follow-up dual-tracer PET/CT were performed every
2-3 months after initiation of Lenvatinib or Nivolumab treatment
until disease progression, death or to a maximum of 36 months.
Patients were classified into 4 groups: (1) ACT-avid HCC treated by
Lenvatinib (ACT-LVN), (2) FDG-avid HCC by Lenvatinib (FDG-LVN),
(3) ACT-avid HCC by Nivolumab (ACT-NVM), (4) FDG-avid HCC
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by Nivolumab (FDG-NVM), with PFS as endpoint. PFS time was
calculated using the KaplanMeier method and analyzed using
a logrank test. Results: Study recruited 75 patients (male:66,
female:9 ; HBV:70, HCV:2; mean age=54.5+12.0 years, range:33-82
years): 42 treated by Lenvatinib and 33 by Nivolumab, with no
significant difference in patient age, sex, hepatitis status, AFP level,
and presence of extrahepatic metastases between the 2 treatment
arms. Lenvatinib arm (ACT-LVN+FDG-LVN) and Nivolumab arm
(ACT-NVM+FDG-NVM) had similar median PFS (6.0 vs 7.0 months).
However, within the Lenvatinib arm, ACT-LVN group had a
significantly longer PFS than FDG-LVN (8.0 vs 4.0 months); while
in the Nivolumab arm, FDG-NVM group had a significantly longer
PFS than ACT-NVM group (9.0 vs 3.0 months). These results suggest
that if patients with ACT-avid HCC were treated by Lenvatinib and
FDG-avid HCC by Nivolumab, differential PFS could be significantly
improved at 6-month (71.1 vs 47.6%), 9-month (35.6 vs 23.8%),
1-year (244 vs 11.9%), 2-year (8.9 vs 2.4%) and 3-year (8.9 vs 2.4%),
when compared with all patients treated by Lenvatinib first-line.
Conclusion: With dual-tracer PET as metabolic differentiators,
our proposed treatment regime for advanced stage HCC was to
treat ACT-avid HCC first-line with Lenvatinib, and FDG-avid HCC
first-line with Nivolumab.

OP-160

18F-Fluorodeoxyglucose (FDG) and 18F-Fluorocholine
(FCH) Positron Emission Tomography (PET) as Early
Predictive Factorsof Overall Survival in Patients

With Advanced Hepatocellular Carcinoma Treated
WithSorafenib: a prospectivemulticentricstudy

V. BESSON', C. Tabouret-Viaud', A. Fouquier?, J. Bronowickp’, E.
Chevalier’, A. Heurgue®, D. Papathanassiout, J. Blanc’, J. Pinaquy?,
L. Bengrine®, X. Palard', H. Bourien'', A. Bertaut?, S. Manfredi™, A.
Cochet’;

'Department of Nuclear Medicine, Centre Georges Francois
Leclerc, Dijon, FRANCE, ?Department of Statistics, Centre
Georges-Francois Leclerc, Dijon, FRANCE, *Department of
Gastro-Enterology and Hepatology, University Hospital of Nancy,
Nancy, FRANCE, *Department of Nuclear Medicine, University
Hospital of Nancy, Nancy, FRANCE, *Department of Hepato-
Gastro-Enterology, University Hospital of Reims, Reims, FRANCE,
°Department of Nuclear Medicine, Institut Jean Godinot, Reims,
FRANCE, "Department of Hepato-Gastro-Enterology, University
Hospital of Bordeaux, Bordeaux, FRANCE, 8Department of Nuclear
Medicine, University Hospital of Bordeaux, Bordeaux, FRANCE,
*Department of Medical Oncology, Centre Georges-Francois
Leclerc, Dijon, FRANCE, "°Department of Nuclear Medicine,
Centre Eugene-Marquis, Rennes, FRANCE, ''Department of
Medical Oncology, Centre Eugene-Marquis, Rennes, FRANCE,
"?Department of Hepato-Gastro-Enterology, Dijon, FRANCE,
BICMUB, UMR CNRS 6302, University of Burgundy, Dijon, FRANCE.

Aim/Introduction: Hepatocellular Carcinoma (HCC) is the third
cause of cancer-related death and is most often diagnosed at
an advanced stage. Sorafenib remains one of the recommended
treatments for advanced HCGC, however, its efficacy remains
inconstant and the incidence of treatment-related adverse events
is high. Thus, our aim was to evaluate the clinical significance
of dual radiotracers studies, 'F-Fluorodesoxyglucose (FDG)
and '8F-Fluorocholine (FCH) performed before and after one
month of Sorafenib therapy, in patients with advanced HCC for
the prediction of one-year survival. Materials and Methods:
Patients with advanced HCC and eligible for Sorafenib therapy
were recruited in the prospective open-label non-randomized
multicentric PREMETHEP trial (NCT02847468; 6 recruiting
centres). Patients were assessed to perform FDG and FCH PET/
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CT before treatment initiation and one month after in order to
evaluate baseline and residual tumor metabolism. The following
parameters were extracted from each scan: SUV__ -, SUVavg
and Tumor to Normal liver Ratio (TNR= SUV__ of the tumor/
SUVavg of normal liver) for the most significant lesion, volumetric
parameters of the intra-hepatic tumor burden: Metabolic Tumor
Volume (MTV), Total Lesion Glycolysis (TLG) for FDG, Total Lesion
Choline Kinase activity (TLCK) for FCH. The tumor metabolic
response (ASUVW, ASUVM, ASUV_ ., ATNR, AMTV, ATLG and
ATLCK) was also calculated. Patients were followed during one
year after treatment initiation. Logistic regressions with ROC
curves were used to determine parameters associated with
1-year survival status (binary outcome). Optimal thresholds for
quantitative parameters were determined using the Youden index
method. Univariate and bivariate Cox analysis were performed to
determine predictors of death. Results: Sixty-two patients (age
7047 years) were included. All patients received Sorafenib therapy
during at least one month. Median follow-up was 12 months.
Twenty-two patients died during follow-up. In univariate analysis,
only parameters reflecting high FDG tumor burden at baseline
were significantly associated with death: TNR>1.5 (Hazard Ratio
[HR1:7.1, 95% Confidence Interval [95%Cl]:2.1-24.5, p=0.002),
MTV>18 mL (HR:8.4, 95%Cl:2.5-28.-, p<0.001; Sensitivity=86%,
Specificity=71%), TLG>53g (HR:10.6, 95%Cl:2.4-45.9, p=0.002) and
presence of extra-hepatic lesions (HR:2.5, 95%Cl:1.1-6.0, p=0.04).
In contrast, neither follow-up FDG parameters, FCH parameters
(baseline or follow-up), clinical and biological data had a
prognostic significance. After adjustment on age, MTV>18 mL on
baseline FDG PET/CT remained an independent predictor of death
(HR:9.6, 95%Cl:2.7-33.8, p<0.001). Conclusion: Baseline metabolic
tumor burden determined with FDG PET/CT is a strong prognostic
factor in patients with advanced HCC receiving Sorafenib therapy.
FCH PET/CT does not seems to provide additional prognostic
information.

OP-161

Assessing the performance of %Ga-Fibroblast activating
protein inhibitor-04 (FAPI) PET/CT in the diagnosis of
cholangiocarcinoma - A prospective pilot study.

D. Halanaik, V. Rajaraman, L. Aridhasan Meenakshi, A. Jeba
Selvaraij, B. Pottakkat;

Jawaharlal Institute of postgraduate medical

education and Research, Puducherry, INDIA.

Aim/Introduction: Initial studies have indicated favourable levels
of FAPI expression in cholangiocarcinoma (CC). Even though
F18-Fluorodeoxyglucose (FDG) positron emission tomography/
Computed tomography (PET/CT) is a frequently utilized
method for assessing various malignancies, its application in
cholangiocarcinoma was restricted. Therefore, our objective was
to investigate the effectiveness of Ga-68 FAPI PET/CT in detecting
cholangiocarcinoma and to evaluate its performance against that
of F-18 FDG PET/CT. Materials and Methods: Patients suspected
to have CC were recruited prospectively from January 2021 to
March 2023. FDG and FAPI PET/CT studies were completed within
1 week. The final diagnosis of malignancy was achieved by tissue
diagnosis (Either histopathological examination or fine needle
aspiration cytology), radiological correlation from conventional
modalities and serological correlation of Alpha-fetoprotein
(AFP), Carcinoembryonic antigen (CEA) & Cancer antigen 19-9
(CA 19-9). Results were compared with the final diagnosis and
expressed as sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV) and diagnostic accuracy (DA).
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Results: 28 patients with suspected cholangiocarcinoma were
included. Out of 28,9 were metastatic and 17 were non-metastatic.
For diagnosis of primary CC, FAPI PET/CT showed a sensitivity of
95.65% (Cl:78-99.89%), specificity of 100% (C1:29.24-100%) & DA of
96.15% (C1:80.36-99.9%), whereas FDG PET/CT showed a sensitivity
of 47.83% (Cl:26.82-69.41%), specificity of 100% (Cl:29.24-100%),
and DA of 53.85% (Cl:33.37-73.41%). Out of the 9 metastatic
diseases, FDG and FAPI PET/CT detected 5 and 8 metastatic
diseases, respectively. While the sensitivity of FAPI PET/CT was
satisfactory, its effectiveness in identifying lesions was impeded
by diffuse FAPI uptake in the liver (50%) and pancreas caused by
pre-existing cirrhosis and periductal inflammation. Conclusion:
In the diagnosis of primary and metastatic cholangiocarcinoma,
FAPI PET/CT has demonstrated significant advantages over FDG
PET/CT. Additional studies are necessary to assess the predictive
value of FAPI PET/CT in the prognosis of cholangiocarcinoma.
References: Kratochwil C, Flechsig P, Lindner T, Abderrahim L,
Altmann A, Mier W, et al. 68 Ga-FAPI PET/CT: Tracer Uptake in 28
Different Kinds of Cancer. J Nucl Med. 2019 Jun;60(6):801-5.

OP-162

Static and Dynamic®®Ga-FAPI PET/CT in Mass Forming
Pancreatitis and Pancreatic Ductal Adenocarcinomas
(PDAC)

M. Preussig’, M. Lang?, C. Schroeter’, E. Gutjahr®, U. Haberkorn',
M. Réhrich’;

'Department of Nuclear Medicine, University Hospital
Heidelberg, Heidelberg, GERMANY, ?Department of General,
Visceral, and Transplantation Surgery, University Hospital
Heidelberg, Heidelberg, GERMANY, *Department of Pathology,
University Hospital Heidelberg, Heidelberg, GERMANY.

Aim/Introduction: The differentiation between mass forming
pancreatitis and pancreatic ductal adenocarcinomas (PDAC)
based on conventional imaging methods like ultrasound, CT and
MRI is frequently not possible. Here, we applied static (60 minutes
post injection) and dynamic PET/CT with %Gallium-labelled
Fibroblast Activated Protein Inhibitors (®Ga-FAPI-PET/CT) in 17
preoperative, treatment-naive patients with unclear pancreatic
masses to evaluate the potential diagnostic value of this new
imaging method for the differentiation between mass forming
pancreatitis and PDAC. Materials and Methods: 17 Patient with
unclear pancreatic masses underwent static and dynamic %
Ga-FAPI-PET/CT before surgical resection or biopsy of the pancreas
and subsequent histological diagnoses. Static parameters
(SUVmax and SUVmean) were generated from VOIs of pancreatic
masses. Time activity curves and dynamic parameters including
kinetic modeling were extracted from dynamic PET data using
PMOD software. Results: Histology revealed PDAC in 10 patients
and inflammation in 7 patients. We observed a markedly higher
®Ga-FAPI-uptake in PDACs than in inflammatory lesions (SUVYmax:
17,93+/-4,95 versus 10,87+/-3,18 SUVmean: 10,76+/-2,96 versus
6,42+/-1,92). In dynamic PET-imaging, PDAC and inflammatory
lesions showed distinctive and characteristic time activity curves:
Whereas PDAC increased for 15+/-5 minutes followed by a plateau
phase after the perfusion peak, the inflammatory lesions showed
a steady and slow decrease after a perfusion peak. The average
time to peak was markedly longer for PDAC (19 minutes) than for
inflammatory lesions (4 minutes). PDAC showed higher K1and K2
values than the inflammations (K1:0,64+/-0,25 versus 0,33 +/-0,1,
K2:0,77+/-0,63 versus 0,26+/-0,13). Conclusion: %Ga-FAPI-PET/CT
should be considered for patients where other imaging methods
are not able to distinguish between malignant and inflammatory
pancreatic masses. Overall, PDAC show higher %Ga-FAPI-uptake
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than mass forming pancreatitis. However, an overlap of PDAC
and pancreatitis-related uptake is possible. Dynamic time
activity curves are distinctive for both PDAC and inflammation,
which underlines the additional value of dynamic %Ga-FAPI-PET
acquisition.

OP-163

The Role of [%®Ga]Ga-DOTA-FAPI-04 PET/CT on Detecting
Lesions and Altering Stage in Patients With Digestive
System Malignencies With Non-FDG-avid Lesions

G. Beydagi', N. Alan-Selcuk’, K. Akcay', E. Demirci’, O. SonmeZ’,
M. Ocak’ T. Toklu', S. Celik* B. B. Oven? L. Kabasakal'*;
"Yeditepe University, Department of Nuclear Medicine,

Istanbul, TURKIYE, *Yeditepe University, Faculty of Medicine,
Istanbul, TURKIYE, *Istanbul University, Faculty of Pharmacy,
Department of Pharmaceutical Technology, Istanbul,

TURKIYE, *Yeditepe University, Department of Medical
Oncology, Istanbul, TURKIYE, SIstanbul University-Cerrahpasa,
Department of Nuclear Medicine, Istanbul, TURKIYE.

Aim/Introduction: %Ga-labeled FAP ligands (**Ga-FAPI) have
emerged as a promising alternative for cancer patients presenting
with FDG-negative lesions. The objective of this study is to assess
the potential efficacy of %Ga-FAPI PET/CT in the detection, staging,
and restaging of digestive system malignancies characterized
by low FDG uptake or FDG-negativity. Materials and Methods:
Obtaining approval from the Clinical Research Ethics Committee,
we prospectively enrolled patients with pathologically confirmed
primary tumors or metastases. All participants underwent
%Ga-FAPI-04 and '8F-FDG PET/CT within one week, either for
initial assessment (detection, staging) or for recurrence detection
(restaging). Two senior nuclear medicine physicians reviewed
all studies by consensus. Results: Ga-FAPI PET/CT imaging
was conducted in 69 patients diagnosed with digestive system
malignancies, who presented with suspicious lesions on FDG PET/
CT. Among the 69 patients, 43 had gastric cancer, 13 had colorectal
cancer, 7 had pancreatic cancer, 4 had hepatocellular carcinoma,
and 2 had appendix cancer. Twenty cases with gastric cancer and
two cases with colon cancer were diagnosed with signet ring cell
carcinoma. In comparison to FDG PET/CT, the primary malignancy
stage increased in 31 patients (45%) on FAPi PET/CT. Moreover, the
primary malignancy stage increased in 64% of patients diagnosed
with signet ring cell cancer. Peritoneal metastases were observed
in 47 patients (68%). Although peritoneal metastases were
FDG-negative in 27 patients, peritoneal metastases could not be
demonstrated in just one case with a colon cancer diagnosis on
FAPI PET/CT. Consequently, in the entire patient cohort, major
changes were implemented in the treatment approach for 27
patients (39%), while minor changes were made for 4 patients
(6%). Conclusion: ®Ga-FAPI PET/CT demonstrates superiority in
the detection, staging, and restaging of low FDG-avid tumors,
particularly in gastro-entero-pancreatic cancers or in regions with
an unfavorable tumor-to-background ratio on FDG-PET/CT. In
accordance with our findings, 68Ga-FAPI PET/CT alters the disease
stage in 45% of gastrointestinal malignancies.
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The value of chemokine receptor type 4 targeted

PET imaging in primary aldosteronism preoperative
localization diagnosis compared with adrenal venous
sampling

N.Lu',C.Li", Y. Tian', Z. Xiao', D. Xing', J. Zhong', W.Li', D. Zeng',
W. Luo’, H. Guo’, Z Meng?, Y. He';

'Department of Nuclear Medicine, Zhongnan Hospital of
Wuhan University, Wuhan, CHINA, 2Department of Urology,
Zhongnan Hospital of Wuhan University, Wuhan, CHINA.

Aim/Introduction: Primary aldosteronism (PA) is the most
common cause for secondary hypertension, some of which
are curable by resecting the dominant aldosterone-producing
lesions. However, how to accurately recognize the functional
adenoma or differentiate the dominant side in bilateral lesions by
CT scans are still challenging. Chemokine receptor type 4 is found
highly expressed in aldosterone-producing tissues. We aimed
to evaluate the preoperative localization diagnostic efficiency
of %8Ga-PentixaFor PET imaging targeting CXCR4 in PA patients,
compared with adrenal venous sampling (AVS), the current gold
standard for PA differentiation. Materials and Methods: We
prospectively recruited 19 PA patients (13 males and 6 females,
45+11 years old). All patients underwent PET/CT imaging of
adrenal region 30 min (early scan) and 2 h (delayed scan) after
injection of %Ga-PentixaFor, as well as AVS before surgery, with
2-5 months following-up. The SUVmax of adrenal lesions in both
scans were measured. The correlations of above data with AVS
and pathological results were then analyzed. The threshold of
SUVmax to differentiate the dominant side in PA was determined
by receiver operating characteristic (ROC) analysis. Results: 8(42%)
patients with unilateral lesion and 7(37%) patients with bilateral
lesions performing dominant avid %Ga-PentixaFor uptake,
consistent with AVS results, turned out to be aldosterone-produc-
ing adenoma (APA), aldosterone-producing nodules (APNs), or
aldosterone-producing micronodules (APMs) by pathological im-
munohistochemistry staining.4(21%) patients with bilateral lesions
showed weak ®Ga-PentixaFor uptake but had dominant side by
AVS. These lesions were APNs/APMs according to pathological
results. All of these patients were cured of hypertension post
adrenalectomy. A total of 36 adrenal lesions in 19 patients were
analyzed. The mean SUVmax of 24.8+11.0 and 193 £11.5 at early
and delayed phases separately of APA, the most common type
of aldosterone-producing tissues, was significantly elevated than
that of APNs/APMs (7.5+5.4 and 5.3 £3.9, separately), (P<0.005).
To differentiate dominant side in PA patients, the optimal cut-off
level of early SUVmax=7.9 and delayed SUVmax=7 was associated
with sensitivity of 94%, specificity of 100%, and Youden’s index of
94%. Conclusion: ®*Ga-PentixaFor PET imaging, as a non-invasive
method compared with AVS, performed excellent ability in
detecting APA and differentiating dominant lesions in PA
patients. However, for some APNs or APMs patients with weak
®Ga-PentixaFor uptake, AVS should be supplied to distinguish the
lesions need surgery.
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Incidental Findings on '8F-Fluorocholine PET for
Parathyroid Imaging

A.Namazova', A. NAZARI', B. Ince?, S. Sager', K. Sonmezoglu';
"Istanbul University-Cerrahpasa, Department of Nuclear
Medicine, Istanbul, TURKIYE, ?Istanbul University-Cerrahpasa,
Department of Nucleer Medicine, Istanbul, TURKIYE.

Aim/Introduction: The aim of our study is to investigate the
etiology of incidentally detected choline accumulation in
non-parathyroid tissues in patients who underwent FCH-PET
scan for the purpose of investigating parathyroid adenoma
in our center Materials and Methods: \We retrospectively
analyzed 235 patients who underwent FCH-PET for the purpose
of investigating parathyroid adenoma in our center between
2017 and2022. After the patients were injected with 0.1mci/kg
intravenous 18F-fluorocholine, PET/MR images of the neck and
upper mediastinum were taken at the 15th minute, and PET/
CT images of the vertex-upper thigh were taken at the 45th
minute. Images were interpreted by competent readers in the
field, and areas showing abnormal choline uptake were recorded.
SUVmax values of abnormal choline uptake were obtained. Each
finding was correlated with follow-up data from the electronic
medical records. Results: Incidental findings were observed in
23 (9.79%) of the 235 patients examined. The median age of the
patients was 61 (29-84). Focal FCH accumulation was detected in
the prostate gland of 8 male patients (80%), the median age of
these patients was 69 (38-71) and the median serum PSA value
was 1.05 (0.2-3.03). The patients were found to be clinically and
radiologically compatible with BPH in the urological examinations.
Focal FCH uptake in the breast was observed in 4 female (30.7%)
patients. The mammography and clinical examinations of these
patients were evaluated in benign processes. In 4 patients (3 M,
1 F), focal FCH uptake was observed in the thyroid nodules, and
FNAB result of 1 female patient was reported as benign and 3
male patients as malignant. Total thyroidectomy operation was
performed on patients whose FNAB results were interpreted as
malignant, and the pathology result of the patients was papillary
thyroid carcinoma. In addition, adrenal uptake (adenoma) in 1
patient, pituitary uptake in 1 patient (physiological), bone marrow
uptake in 1 patient (aplastic anemia), focal liver uptake in 1 patient
(FNH), uptake in the left nasopharynx in 1 patient (scc carcinoma
in situ?), 1 patient meningioma and axillary lymph node uptake
were observed in 1 patient, and it was thought to be secondary
to the covid-19 vaccination. There was no significant correlation
between the SUVmax values of benign and malignant lesions and
the nature of the lesions. Conclusion: Although FCH-PET imaging
is routinely used for imaging parathyroid adenoma and prostate
cancer, FCH accumulation can be seen incidentally in some other
malignant and benign conditions.

OP-166

Correlation between kidney '8F-FDG uptake and renal
function in patients with chronic kidney disease.

F. Dondi’, A. Talin?, D. Alband?, A. Calabré?, M. T. Volpe?, P
Furtuna? F. Bertagna*

'Spedali Civili di Brescia, Brescia, ITALY, 2Universita

degli Studi di Brescia, Brescia, ITALY.

Aim/Introduction: The aim of the study was to underline a
possible correlation between kidney uptake at '®F-fluorodeox-
yglucose ('®F-FDG) positron emission tomography/computed
tomography (PET/CT) and creatinine (Cr) values in patients with
chronic kidney disease (CKD). Materials and Methods: Patients
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were retrospectively enrolled. Cr levels, estimated glomerular
filtration rate (eGFR) and class of renal impairment at the time
of the scan were collected. Kidney uptake (Ku), expressed as the
average standardized uptake value (SUVmax) of 5 region of interest
(ROIs) for each kidney, was sampled and ratios with liver (Ku-L)
and blood-pool (Ku-BP) uptakes were calculated. T-test and Anova
test were used to compare renal uptakes between the different
classes of renal impairment. Pearson’s correlation coefficient was
used to evaluate the correlation between Cr levels, eGFR levels
and PET/CT results. Moreover, in the case of patients with multiple
scans, the temporal evolution of Cr levels (dCr) and eGFR (deGFR)
were calculated and compared to the evolution of "F-FDG PET/
CT parameters. Results: A total of 126 patients (81 male, mean
age 71) who performed a total of 167 '®F-FDG PET/CT scans were
enrolled. Seventeen patients were functionally monokidney, 90
had two functioning kidneys and 19 subjects were transplanted:
17 had a functioning transplanted kidney while 2 had uptake on
both native kidneys and transplanted one. In the total cohort
of patients, significant negative correlations for Cr with Ku, Ku-L
and Ku-BP were reported; positive correlations for eGFR were
demonstrated with the same parameters. In evolutional terms,
negative correlation for dCr with Ku and Ku-BP and for deGFR
with Ku, Ku-L and Ku-BP were reported. In the group of patients
with two functioning kidneys, negative correlations for Cr with
Ku, Ku-L and Ku-BP and positive correlation for eGFR with the
same parameters were confirmed. In the same group, dCr had
a significant negative correlation with Ku and Ku-BP as also
deGFR did. In the cohort of transplanted subjects, no significant
correlations between the aforementioned parameters were
reported. Significantly different Ku-L and Ku-BP dichotomizing
the patients based on a value of Cr of 1.2 mg/dL were reported.
Significantly different Ku, Ku-L and Ku-BP between the different
classes of CKD were demonstrated. Conclusion: Correlation
between kidney "8F-FDG uptake with Cr and eGRF levels were
reported, with the exception of transplanted patients. These
insights were also confirmed between the temporal evolution of
tracer uptake and renal functional parameters.

OP-167

Renal blood flow quantification for the evaluation of
stress induced kidney imaging using Rubidium-82 PET/
cT

A.van de Burgt'’, F. H. P van velder?, F. Smit'?, L. F. de Geus-
Oei***,|. A. Dekkers?;

'Alrijne hospital, Leiderdorp, NETHERLANDS,

2Leiden University Medical Center, Leiden, NETHERLANDS,
3University of Twente, Enschede, NETHERLANDS,

“Delft University of Technology, Delft, NETHERLANDS.

Aim/Introduction: Chronic kidney disease (CKD) is a worldwide
health problem. There is a need for novel quantifiable (image)
biomarkers to define the underlying mechanisms of early-stage
CDK. Renal blood flow (RBF) and renovascular reserve (RVR),
defined as the ratio between RBF during stress and rest, might
enable evaluation of disease activity and treatment response
monitoring. The aim of this study is to develop a compartment
model using dynamic Rubidium-82 (¢2Rb) PET/CT imaging and to
evaluate RVR by using stress induced kidney #Rb PET/CT imaging.
Materials and Methods: Compartment models were developed
based on the linkage and number of compartments and the
delineation of the volume of interest (VOI). Image-derived input
functions (IDIF) were derived from kidney, left-ventricular blood
pool (LVBP), ascending thoracic aorta (ATA) and abdominal aorta
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(AA)VOIs. Subsequently, retrospective data were collected from 10
patients (5 impaired kidney function and 5 controls) undergoing
dynamic myocardial ®Rb PET/CT imaging. Finally, obtained K,
values were converted to RBF in rest and pharmacological stress,
and the RVR was composed to evaluate the potential of stress
induced kidney ®Rb PET/CT imaging. Results: A three-tissue
compartment model was developed to distinct between cortex
and medulla in three layers. No significant differences were found
between the three layers (p>0.05). Subsequently, a one-tissue
compartment model was developed based on myocardial
blood flow models and showed a decrease in K values in
stress compared to rest for controls and patients with impaired
kidney function of 20.6% and 7.9% (median in %) respectively
when ISO-contouring and AA as IDIF were applied. The RVR for
the controls were overall significantly lower compared to the
impaired kidney function group, with the smallest median(IQR)
of 040(0.28-0.66) and 0.96(0.62-1.15), respectively (p<0.05).
Conclusion: In this proof-of-concept study, it was demonstrated
that obtaining RBF in rest and stress using Rb PET/CT is feasible
for a one-tissue and a three-tissue compartment model. As the
three-tissue compartment model cannot distinguish between
the cortex and medulla, the one-tissue compartment model is
preferred. In the impaired kidney function group, response to
adenosine was absent and might be explained by the inability
of the diseased kidney to respond with increased RBF after
adenosine administration. However, further research is necessary
to assess the use of adenosine for stress induced kidney imaging.
To show sufficient evidence for the use of stress induced kidney
8Rb PET/CT imaging in clinical practice, validation should take
place in a future clinical study.

OP-168

Segmentation and Volumetric Analysis of Pulmonary
Reperfusion after Pulmonary Thromboembolism using
Lung Perfusion SPECT/CT

N. Alvarez Mena, F. Sebastidn Palacid, M. Garcia Aragén, R.
Zambrano Infantino, A. Hurtado Romero, R. Ruano Pérez;
Hospital Clinico Universitario de Valladolid, Valladolid, SPAIN.

Aim/Introduction: To assess pulmonary reperfusion in
patients under follow-up for pulmonary thromboembolism
(PTE) by segmental and volumetric analysis in lung perfusion
SPECT/CT. Materials and Methods: Prospective  study
from November 2020 to December 2022, in which we
included 40 patients with PTE diagnosed by lung perfusion
scintigraphy (planar images associated with SPECT/CT), who
underwent a scintigraphic control 6 months later. Variables
such as age, sex and degree of reperfusion were analysed.
For reperfusion assessment, 3D visual and quantification analysis
was performed using SPECT/CT segmentation (Q.Volumetrix
software, GE). In volumetric analysis, the mean volumes and
counts of the defect at baseline and at scintigraphic control were
assessed to calculate the relative evolution (%). It was considered
as no reperfusion < 15%, minor partial reperfusion > 15-50%,
major partial reperfusion > 50-80% and complete reperfusion >
80%. In addition, concordance between visual and quantitative
analysis was assessed (x2 test). Results: Mean age 71 years (36-89).
70% female. In scintigraphic control assessed by visual analysis was
objectified 55% of patients no reperfusion, 20% partial reperfusion
and 25% complete reperfusion. In quantitative analysis, 17%
of patients no reperfusion, 33% minor partial reperfusion, 39%
major partial reperfusion and 11% complete reperfusion were
observed. In the 29 patients with partial reperfusion, 21 patients
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had, on average, a relative decrease in defect volume (RDV) of 39%
(16-79%), 4 patients with relative increase in mean defect counts
(RImQ) of 34% (17-64%) and 4 patients with RDV and RImC >
15%. When statistically comparing both methods, no significant
concordance was noted between the scintigraphic results of the
visual and quantitative analysis (p=0.05). Fifty-two per cent of
patients with partial reperfusion on volumetric analysis (15/29)
were considered non-reperfused by visual analysis. Conclusion: In
the follow-up of pulmonary thromboembolic disease, volumetric
analysis by lung perfusion SPECT/CT is superior to visual
analysis. Furthermore, it is a tool that facilitates the assessment
of reperfusion in patients in whom no significant improvement
is observed in visual analysis as it may avoid unnecessary and
prolonged treatment if reperfusion is noted by quantification.

OP-169

Could FAPI and MiBI scans help in diagnostic dilemmas
in interstitial lung disease (ILD) for distinguishing
fibroinflammatory process? Ongoing translational
exploratory study

M. Assadi’, M. Bahtouee?, E. Jafari’, R. Mazarei?, M. Khazaer;
'Department of Nuclear Medicine, Molecular Imaging, and
Theranostics, Bushehr Medical University Hospital, School of
Medicine, Bushehr University of Medical Sciences, Bushehr,
IRAN, ISLAMIC REPUBLIC OF, *Department of Internal Medicine
(Division of Pulmonary Medicine), Bushehr Medical Center
Hospital, Bushehr University of Medical Sciences, Bushehr,
IRAN, ISLAMIC REPUBLIC OF, *Department of Radiology,
Bushehr Medical Center Hospital, Bushehr University of
Medical Sciences, Bushehr, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: The distinction of active fibroinflammatory
process from an inactive form of the disease is of great value in
the management of interstitial lung disease (ILD). There is no
specific non-invasive method for this purpose, we aim to evaluate
the diagnostic values of FAPI and MIBI scanning for fibrosis and
inflammationin patients suspectedtoILD. Materials and Methods:
In this prospective exploratory study, 8 ILD patients suspected
to ILD according to the high-resolution CT and their symptoms
underwent FAPI and MIBI studies till now. The imaging assessed
to determine where and to which degree the FAPI tracer and MIBI
accumulate in lung tissues of patients with interstitial lung disease.
Positive FAPI scan was considered as active fibrotic process and
also positive MIBI scan considered as active inflammation. Results:
Of eight patients, five patients showed positive FAPI scan but
negative MIBI scan. One patient showed mild uptake of MIBI and
also positive FAPI scan. Both scans were negative for two patients.
Conclusion: FAPI scan might be considered as a promising
procedure for diagnosis and monitoring of progression and
therapeutic effect in ILD patients. Subsequent to the continuing
evidence on the many-sided pathophysiology of ILD, there is a
need for a precise approach for the management of ILD patients,
especially in intractable patients using the existing treatment.
References: 1. Bahtouee M, Saberifard J, Javadi H, Nabipour |,
Raeisi A, Assadi M, Eftekhari M. 99mTc-MIBI Lung Scintigraphy in
the Assessment of Pulmonary Involvement in Interstitial Lung
Disease and Its Comparison With Pulmonary Function Tests and
High-Resolution Computed Tomography: A Preliminary Study.
Medicine (Baltimore). 2015;94(47):2082.2. Bahtouee M, Saberifard
J, Javadi H, Nabipour |, Malakizadeh H, Monavvarsadegh G, llkhani
Pak H, Sadeghi A, Assadi M. 99mTc-IlgG-Lung Scintigraphy in
the Assessment of Pulmonary Involvement in Interstitial Lung
Disease and Its Comparison With Pulmonary Function Tests and
High-Resolution Computed Tomography: A Preliminary Study.
[ran J Radiol. 2015;12(4):e14619
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OP-170

The Role Of [**™Tc] Sodium Pertechnetate Pulmonary
Ventilation Single Photon Emission Computed
Tomography/Computed Tomography (Spect/Ct) In The
Early Location Of Prolonged Pulmonary Air Lack In
Adults. Our Experience.

A. Periaherrera Cepeda, F. GGmez Caminero, J. Villanueva
Curto, J. Badell Martinez, E. Camparia Diaz, P Garcia Talavera,
E. Martin Gémez, S. Rama Alonso, M. Fuentes Gago., P Tamayo
Alonso;

Complejo asistencial universitario de Salamanca,

Salamanca, SPAIN.

Aim/Introduction: To evaluate the role of [99mtc] sodium
pertechnetate pulmonary ventilation single photon emission
computed tomography/computed tomography (SPECT/CT) in
the early location of prolonged pulmonary air lack in adults to
guide de surgical approach. Materials and Methods: Twenty two
patients referred from the Thoracic Surgery Department (5 females;
17 males), mean age 64 +/- 13 years, with prolonged pulmonary
air leak (greater than 5 days) were evaluated during February
2021 to March 2023. They were studied by pulmonary ventilation
SPECT/CT for pre-surgical localisation of the air leak. All of them
underwent a mixed morphofunctional tomographic study after
a mean dose of 571.10 MBq with [*™Tc] sodium pertechnetate,
administered thanks to the Technegas® system. Results: Nineteen
of the 22 SPECT/CT studies were positive and useful for the exact
anatomical localisation of the peripheral air leak, 68% of which
were in the upper lobes. Eighteen of these 19 patients underwent
surgery, most of them with atypical segmentectomy of the lobe
indicated by this technique, with immediate resolution of the
pneumothorax in 100% of the operated patients. These patients
were discharged 24 hours after surgery, compared to the patients
who could not be operated (4 patients, 3 because the leakage
point could not be located by this technique and 1 because it
was not surgically accessible), who had prolonged hospital stays
of up to 21 days in one of them. Conclusion: The [99mTc] sodium
pertechnetate pulmonary ventilation SPECT/CT hybrid imaging,
allows a very efficient localisation of pulmonary air leaks, thus
allowing the correct surgical approach, minimising possible risks,
guiding the surgeon to the exact location of the leak and reducing
operating room time and hospital stay.

OP-171

Oropharyngoesophageal scintigraphy (OPES) in Systemic
Sclerosis Patients: A Valuable Tool for Evaluating
Dysphagia

A. Marciano’, M. Di Battista’, M. Scarpuzza', A. Ambrogio',

G. Nonne', A. Led', E. Esposito’, A. Valevich?, M. Grosso’, D.
Volterrani';

"Nuclear Medicine, Department of Translational Research

and New Technology in Medicine, University of Pisa, Pisa,

ITALY, ’Rheumatology Unit, University of Pisa, Pisa, ITALY.

Aim/Introduction: Evaluate the performance of oropharyn-
goesophageal scintigraphy (OPES) in assessing oropharyngeal
and esophageal motility in patients with systemic sclerosis (SSc),
both with and without dysphagia. Materials and Methods: The
study enrolled adult SSc patients (129 patients, 87.7% female,
mean age 57+16 years, median time from diagnosis 4.65 years)
who underwent OPES. OPES was performed with both liquid and
semisolid boluses (6 boluses) labelled with of *™Tc nanocolloid
and provided information on oropharyngeal transit time
(OPTT), esophageal transit time (ETT), oropharyngeal retention
index (OPRI), esophageal retention index (ERI), and site of bolus
retention. Results: OPES identified at least one anomaly in 98%
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of patients, and the results were generally worse for the semisolid
bolus. Esophageal motility was widely impaired, with 78.9% of
patients showing an increased ERI for the semisolid bolus, and
the middle-lower esophagus was the most frequent site of bolus
retention (57.3%). Although not statistically significant, there were
increased retention indices in the male population. Oropharyngeal
impairment was highlighted by widespread increased OPRI,
especially for the semisolid bolus (96.1%). Considering only
patients without a history of dysphagia at the examination (48
patients, 79.1% female, mean age 56+18 years, mean time from
diagnosis 3 years), OPES identified at least one anomaly in 95.8% of
patients, showing a similar distribution of anomalies to the whole
population examined. Although dysphagic patients showed a
higher median ERI (for the semisolid boluses) than those without
a history of dysphagia, the difference is not statistically significant
(p=0.061). Conclusion: In SSc patients OPES revealed similar
alterations of the oropharingoesophageal motility in patients
with and without history of dysphagia showing a marked SSc
esophageal impairment, with slowed transit time and increased
bolus retention. These findings suggest that OPES can provide
valuable insights into dysphagia in systemic sclerosis patients and
may aid in the early diagnosis and management of this pathology.

OP-172

Correlation Between Lymphoscintigraphy And Clinical
Staging In Diagnosis Of Lymphedema

A. Kilicaslan, B. Okudan Tekin,

Ankara City Hospital, Ankara, TURKIYE.

Aim/Introduction: Appropriate diagnosis, staging, and selection
of the best treatment of patients with extremity lymphedema
are essential for patient management. Lymphoscintigraphy is still
accepted as the gold standard imaging method for the diagnosis
of lymphedema (1-3). In this study, we aimed to retrospectively
evaluate the staging of Lymphedema with lymphoscintigraphy
findings and their compatibility with clinical practice. Materials
and Methods: 131 patients who underwent lymphoscintigraphy
imaging in our clinic between 2021 and 2023 with a preliminary
diagnosis of lymphedema were included. Lymphoscintigraphies
were re-evaluated retrospectively by two different physicians
without clinical knowledge. For lymphoscintigraphy staging,
normal lymphatic flow, the number of multi and/or dilated
channels, transition to proximal lymph nodes, presence of deep
lymph nodes and dermal-backflow were evaluated. Lymphoscin-
tigraphies were classified between normal and Grade I-IVaccording
to the criteria of “An Atlas of Clinical Nuclear Medicine” Statistical
analysis was performed using Chi-Square and Kendalls tau tests in
the IBM SPSS 26 program. Results: 59 of the patients were male
and 72 were female. The median age was 62 years. In the clinical
staging, 41 (31.2%) of the patients were stage 1, 66 (50.4%) stage
2,and 24 (8.4%) stage 3. In the lymphoscintigraphy evaluation, 41
(31%) of the patients were found to be scintigraphically normal. In
the clinical staging of the patients who were evaluated as normal
scintigraphically, 36 (87.8%) were stage 1, 6 (14.6%) were stage
2 and 3 (7.3%) were stage 3. In lymphoscintigraphy staging, a
positive correlation was found between both readers (correlation
coefficient for right and left: 0.87; 0.89, respectively). A positive
correlation was found between the staging of both readers
and the clinical staging (P<0.05). Among the readers, a positive
correlation was found between reduced transition to proximal
lymph nodes, multichannel lymphatic flow, dermal-backflow and
clinical staging (p<0.05). However, no positive correlation was
found between deep lymph nodes and clinical staging (p>0.05).
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Conclusion: There is a clinical correlation with the presence of
decreased passage to proximal lymph nodes, multichannel and/
or dilated lymphatic duct, and dermal-backflow. According to the
results of our study, we think that lymphoscintigraphy, which is
accepted as the gold standard in the literature in the diagnosis and
follow-up of lymphedema, is an important auxiliary technique in
patient management, as a reproducible and objective evaluation
criterion.
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Molecular Imaging of the Immune System

W. Cai;

Universityof Wisconsin, Molecular Imaging and Nanotechnology
Laboratory, Madison, UNITED STATES OF AMERICA.

OP-174

Radiolabeled Markers of Inmune Response

S. Heskamp;

Radboud University Medical Center, Department of Medical
Imaging (Nuclear Medicine), Nijmegen, NETHERLANDS.
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Imaging Tumor Metabolism and its Heterogeneity
E. Lopci;

IRCCS—Humanitas Research Hospital, Nuclear Medicine,
Milan, ITALY.
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Translating Immuno-PET for immune-oncology
treatments into the Clinic

E. G. E. de Vries;

UniversityMedical Centre Groningen, Department of
Medical Oncology, Groningen, NETHERLANDS.
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EPS-042

Role of scintigraphy in the staging of necrotizing otitis
externa in diabetics

T. Ben Ghachem, R. Ghodhbane, L. Zaabar, |. Slim, A. Mhiri;
Salah Azaiez Institute, Tunis, TUNISIA.

Aim/Introduction: Malignant external otitis (MEO) is a rare but
serious infectious pathology which develops from the external
auditorycanal,andwhichoccursmainlyindiabeticsubjects. Theaim
of our study is to determine the interest of bone scintigraphy with
99mTc-MDP in the diagnosis and assessment of extension of MEO.
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Materials and Methods: \We report a retrospective study of 21
diabetic patients, collected over a 10-year period (2009-2019),
referred for extension assessment of a confirmed MEO. The
average age is 66.5 years with extremes ranging from 52 to 87
years. All subjects underwent a 99mTc-MDP bone scan with early
and late skull-centered static image acquisition, a whole-body
scan at 120 minutes, and a skull-centered tomoscintigraphy
coupled with CT scan (SPECT/CT) scan. Results: Among the 21
diabetic subjects, 18 were insulin-requiring (71.4%). The diabetes
was relatively unbalanced with an HbA1C between 8 and 10%.
Bone scintigraphy with 99mTc-MDP was positive in 15 cases and
negative in 6 cases. Extension to surrounding bony structures was
found in 12 patients. This extension was present at the level of
the temporomandibular joint in 1 case, of the petrous bone in 3
cases, of the mastoid in 3 cases and extended to the mastoid and
the petrous bone in 5 cases. Conclusion: Bone scintigraphy with
99mTc-MDP is considered the examination of choice for the early
diagnosis of MEQ. It allows to make the initial assessment to know
the degree of extension to the neighboring bone structures.
SPECT/CT significantly improved its specificity.

EPS-043

A promising tool for excluding knee and hip prosthetic
infection with a novel semiquantitative index in double-
phase bone scintigraphy

R. Zambrano Infantino, J. Pifieria-Gonsdlves, F. Sebastian
Palacid, N. Alvarez Mena, M. Alonso Rodriguez, M. Garcia Aragdn,
B. Pérez Lépez, C. Gamazo Laherran, M. Gonzdlez Soto, R. Ruano
Pérez;

Hospital Clinico Universitario de Valladolid, Valladolid, SPAIN.

Aim/Introduction: Pain following hip and knee arthroplasty
is a frequent issue, with aseptic loosening and prosthetic joint
infection as the leading causes. Distinguishing between these
conditions promptly is essential, as their treatment approaches
differ significantly. This study aims to assess the accuracy of the
Blood Pool Ratio-Delayed Ratio variation index in semiquantitative
analysis of double-phase bone scintigraphy as a tool for the
diagnosis of prosthetic joint infection in the hip and knee.
Materials and Methods: A retrospective study was performed,
including patients who underwent surgical intervention for
suspected knee and hip prosthetic infection. A semiquantitative
analysis was performed on planar images obtained from
double-phase bone scintigraphy (blood pool and delayed phase)
following the administration of 99mTc-hydroxymethylene-di-
phosphonate (99mTc-HMDP). In the blood pool phase, a region of
interest (ROI) was placed on the affected area, and a corresponding
position in the contralateral joint was selected as the control area.
The Blood Pool ratio (BPr) was obtained by calculating the ratio
between the two areas. Subsequently, the ROl was applied to the
same areas in the delayed phase to determine the Delayed Ratio
(Dr). The BPr-Dr variation index was calculated as [(Dr - BPr) / BPr] x
100. The results were compared with the culture and/or presence
of intraoperative purulent joint fluid, and the accuracy of the
semi-quantitative analysis was evaluated using ROC analysis. The
Youden index was used to determine the optimal cut-off point
of the BPr-Dr variation index for predicting infection. Results:
Forty-seven patients with suspected prosthetic joint infection
were included in the study. The semiquantitative analysis
showed moderate model performance, with an area under the
curve of 0.76 (95% Cl 0.58-0.94). The optimal cut-off point for
predicting prosthetic joint infection was an increase of 20.6% of
the BPr-Dr index, with a sensitivity of 75.0%, specificity of 71.4%,
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negative predictive value of 89.9%, and positive predictive value
of 47.3%. Conclusion: The proposed semiquantitative method
appears to be a useful tool for excluding knee and hip prosthetic
infection due to its high negative predictive value, which could
potentially reduce the need for other tests such as scintigraphy
with labeled autologous leukocytes. References: 1. Quartuccio
N, Panareo S, Urso L, Sturiale L, et al. Initial results of the use of
a novel semiquantitative parameter in three-phase bone scan to
predict 99mTc-HMPAO-Iabeled leukocyte scintigraphy in patients
with unilateral total knee replacement. Nucl Med Commun. 2021.
1,42(2):198-204.

EPS-044

Assessment of disease severity in Sjogren’s syndrome
using semi- quantitative parameters on salivary gland
scintigraphy.

T. Singhal, P Singh, A. Rehman, K. Kandula, G. Parida, P Kumar,
K. Bishnoi, R. Emerson, S. Patro, K. Agrawal;

AlIMS Bhubaneswar, Bhubaneswar, INDIA.

Aim/Introduction:  Sjogren's syndrome(SS) is a chronic
autoimmune disease characterized by lymphocytic infiltration
and destruction of exocrine glands. SS characteristically involves
salivary glands with presence of xerostomia in majority (>93%) of
patients. Severity of xerostomia can vary from mild to severe and
debilitating. Labial histopathology and ANA are commonly used
in diagnosis of SS but do not corelate well with disease severity.
Tests available for objective assessment of disease severity include
sialometry and salivary gland scintigraphy (SGS) (1). This study
aims to correlate severity of xerostomia with semi-quantitative
parameters on SGS. Materials and Methods: Sixty-one patients
with diagnosis of SS who underwent SGS were analyzed. Based
on clinical symptoms, the severity of xerostomia was graded
into mild, moderate and severe. Semi-quantitative parameters
(maximum uptake and excretion fractions(EFs)) for all salivary
glands were calculated on SGS. Pearson’s correlation coefficients
were calculated to assess correlation with clinical disease
severity. Also, correlation between ANA and disease severity was
evaluated, when available(n=38). Results: Sixty-one patients
(47 females and 14 males) with median age of 41 years (Range:
4-85y) were included. Of these, 38 had mild, 17 had moderate,
while only 6 had severe disease. Mean values of SGS parameters
are described in Table1 which were highest in mild and lowest in
severe disease group (p<0.05). Pearson’s correlation coefficient for
left and right parotids & left and right submandibular glands EFs
with disease severity were -.304,-.331,-360 and -.365, respectively
(p<0.05). Correlation coefficient for maximum uptake with disease
severity were -361, -385, -.258 and -.221, respectively. The EFs
showed significant negative correlation with disease severity
while maximum uptake showed significant negative correlation
for bilateral parotid and left submandibular gland. No significant
correlation of ANA with disease severity was noted. Conclusion:
Semi-quantitative parameters on SGS show reduction with
increase in severity of xerostomia. Additionally, maximum uptake
and EFs correlated well with severity of xerostomia of SS, whereas
ANA levels showed no significant correlation with disease severity.
SGS can serve as an objective parameter of clinical severity of
xerostomia, which is otherwise difficult to determine clinically.
References: 1. Chen YC, Chen HY, Hsu CH. Recent Advances in
Salivary Scintigraphic Evaluation of Salivary Gland Function.
Diagnostics (Basel). 2021 Jun 28;11(7):1173.
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EPS-045

Oral Gallium -67 citrate Scintigraphy as a new highlighter
for guided biopsiescolonoscopy in Inflammatory bowel
disease.

J. Calegaro', J. Tajra’?, J. Tajra®

'Secretaria de Estado de Saude, Brasilia, BRAZIL,

’Hospital de Base do Distrito Federal, Brasilia, BRAZIL,

3Centro Universitdrio UNIEURO, Brasilia, BRAZIL.

Aim/Introduction: Histologic remission has been added
prognostic information in Crohn’s disease, however colonoscopy
randomized biopsies had a doubt results. AIM: this study analyzes
the useful of oral gallium as a new highlighter for hot spot activity
at guided biopsies by colonoscopy. Materials and Methods: This
is a prospective study with 41 Crohn's disease treated patients in
follow up treatment from 2016 to 2022. The patients underwent
digestive transit studies with 67-Gallium Citrate (300uCi) after
oral ingestion of 10 ml of water. The radionuclide protocols
were performed at 1, 6, 12, 24, 48 and 72 h. A total of 20 patients
were submitted to colonoscopy with randomized biopsies and
21 patients were underwent to colonoscopy guided biopsies
with oral 67-gallium scintigraphy. The sample was evaluated by
yearly SES-CD endoscopic score (mucosal healing for SES-CD<?2).
GHAS histologic score was used as referent test (remission for
GHAS<4). Values of receiver operating characteristic (ROC) curve
were obtained and compared. Significance test level was 0,05.
Results: The population included 41 patients (13 men; 28 women);
average age was 37,9; illness time was 4,48 years. In patients with
mucosal healing (39%), there were 68% of histological activity
identifiedwith sensitivity of 57% and specificity of 45% by oral
Ga scintigraphy group. In the randomized biopsies group, there
were 27% with mucosal healing and 45% of histological activity.
Biopsies guided by oral Ga has a Mann-Whitney test with p
=0,03. Conclusion: Oral Ga scintigraphy may be a useful and
inexpensive test for guided biopsies in Crohn’s disease patients
particularly in colonoscopies with mucosal healing. References:
1. Mazzuoli S, Guglielmi FW, Antonelli E, Salemme M, Bassotti G,
Villanacci V. Defnition and evaluation of mucosal healing in clinical
practice. Dig Liver Dis. 2013;45(12):.969-77. 2. Maconi G, Armuzzi
A. Beyond remission and mucosal healing in Crohn’s disease.
Exploring the deep with cross sectional imaging. Dig Liver Dis.
2017:49(5):457-8.3-Becker W, Meller J. The role of nuclear medicine
in infection and inflammation. Lancet Infect Dis. 2001;1(5):326-33.

EPS-046

Evolving Nuclear Imaging of Infection - The South African
Initiative for Novel Radiopharmaceuticals

T. Ebenhan’?, A. H. Mdlophane®?, J. Duvenhage’, C. A. Grouws®’,
M. Kaths-Lundie’, O. Gheysens’, T. Govender®®, T. Naicker*?, H. G.
Kruger®, J. Zeevaart*?3, M. M. Sathekge®*;

'Preclinical Imaging Facility, Nuclear Medicine Reseach
Infrastructure NPC, Pretoria, SOUTH AFRICA, °Nuclear Medicine,
University of Pretoria, Pretoria, SOUTH AFRICA, *Nuclear
Medicine Reseach Infrastructure NPC, Pretoria, SOUTH AFRICA,
“Radiochemistry, Necsa, Pelindaba, SOUTH AFRICA, *Catalysis
and Peptide Research Unit, University of KwaZulu Natal, Durban,
SOUTH AFRICA, ®Radiochemistry, Sefako Makgatho Health
Science University, Pretoria, SOUTH AFRICA, "Department of
Nuclear Medicine, Cliniques Universitaires Saint- Luc, and
Institute of Clinical and Experimental Research, Université
Catholique de Louvain, Leuven, BELGIUM, éDepartment of
Chemistry, University of Zululand, KwaDlangezwa, SOUTH
AFRICA, °Nuclear Medicine and Steve Biko Academic

Hospital, University of Pretoria, Pretoria, SOUTH AFRICA.
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Aim/Introduction: Positron emission tomography/computed
tomography imaging has made remarkable inroads as a technique
to advance diagnostics and monitoring of infectious diseases.
Currently, the diagnostic toolbox of routine tracers includes
metabolic imaging using [®FIFDG or [¢”*®Ga]citrate, imaging
host response to infection using radiolabeled blood elements /
radiolabeled antibodies. However, the initial diagnosis or specific
therapy monitoring can be elaborate due to limited capabilities of
available radiopharmaceuticals to decipher sterile inflammatory
processes from active infection. With South Africa tracking an
almost 20-year record of clinical research in utilizing ["*FIFDG-/
[**GalGa-citrate-PET/CT imaging to battle various infection, a
preclinical research program to develop more pathogen-specific
PET-imaging agents has been in focus since 2014. This work will
highlight the different strategies to advance novel radiopharma-
ceuticals for PET-imaging of infectious diseases. Materials and
Methods: Better understanding of the more intricate infectious
diseases, such as tuberculosis, MRSA, or malaria sparked an
emergence of innovative, more-selective ligands with known
targeting mechanism. Small molecules (A-EK, Dnl, TB-Sid),
antibiotics (DBI1-16, Purm) and peptide derivatives (UBI29-41,
TBAIO1, LL-37, CP1-3, Ph1, a-H8, PD-P1/-C1) were labelled with
either copper-64 or gallium-68. The antibody (Ab) Pf-BIl-6, the
Ab-fragment Pf-McG45 and specific blood-derived elements
(LE, PISC) were labelled with zirconium-89. Radiochemical
synthesis and characterization as well as a preclinical assessment
addresses tracer selectivity, accuracy and sensitivity to pursue
with more disease-specific in vivo investigations. Results: A
radiolabeling strategy developed for [®GalGa-UBI29-41 was
further tailored for subsequent peptide-based molecules
(or small molecules) thereby achieving >95% radiochemical
purity and now undergoing full characterization during their
preclinical assessment (except for LL-37). Promising results from
radio-characterization suggesting [®GalGa-CDPx, -DnL, -Pht,
-a-H8 as candidates for more disease-specific in vivo imaging
investigations. Facile radiolabeling, tracer inertness and favorable
PET/CT imaging-guided pharmacokinetics motivates for [*¥Zr]
Pf-McG45 to become relevant for preclinical, malaria-specific
applications. Conclusion: The stages of radiopharmaceutical
research for various potential infection PET-imaging agents are
presented. By meeting the requirement for infection imaging,
Ga-68-labeled UBI29-41, -Purm and -CDPx are suited for potential
translation to the clinical nuclear medicine setting whereas [#Zr]
Zr-Pf-McG45 based PET/CT imaging can become a preclinical
biomarker tool to support antimalarial drug development. Using
radiolabeled molecules with known predetermined functionalities,
eg., a bacteria-specific mechanism of action or targets may
better facilitate diagnosis of infection or allow fast-tracking
current antimicrobial drug development. However, based on this
experience, future radiopharmaceutical development should give
better attention to specific molecule design that meets the rather
unique requirements of an infection imaging agent.

EPS-047

The Importance of FDG PET/CT in the Diagnosis of Left
Ventricular Asist Device Infection

Y. Okar, |. Sezgin, R. Horal, M. Urhan, B. Akkas;

Sultan Abdulhamid Han Training and Research Hospital,
Istanbul, TURKIYE.

Aim/Introduction: Pre-transplant LVAD (left ventricular assist
device) is a very important treatment approach in patients with
end-stage heart failure. However, infection of the LVAD device is
a condition that can result in high morbidity and mortality. In the
presence of suspected infection, laboratory tests, blood cultureand
thorax X-ray, thorax CT, USG can be performed. These methods are
insufficient in imaging LVAD device infections. Gram staining and
culture of the LVAD device are recommended for the definitive
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diagnosis of the presence of infection. In this study, our aim is
to evaluate the success of FDG PET/CT in imaging the presence
and extent of infection in patients with suspected LVAD infection.
Materials and Methods: Twelve male patients(age:30-60) who
applied to our clinic with the suspicion of LVAD infection between
2019-2023 were evaluated retrospectively. The pump part of the
LVAD located in the intrathoracic area and the circumference
of the intrathoracic and abdominal parts of the drive line were
evaluated visually and semiquantitatively on PET/CT images.
Areas with increased FDG uptake were confirmed with NAC (non
attenuation correction) images and recorded as positive uptake.
The definitive diagnosis of LVAD infection was decided based on
the results of microbiological analysis (Table 1). Results: In PET/CT,
9/12(75%) patients were true positive, 2/12(17%) patients were
true negative, 1/12(8%) patients were false positive was detected
(table 1).Staphylococcus aureus and Pseudomonas aeuroginosa
pathogens were grown in the microbiological evaluation of drive
line exit site. Clinical and laboratory results of patients (9/12) who
were found to be true positive in PET/CT strongly suggested
the presence of LVAD infection. In true negative patients (2/12)
laboratory values were normal and there was no growth in the
culture. Laboratory results of the patient(1/12), whose result
was false positive, were normal and there was no growth in the
culture. All components of the device were replaced in 2 patients
with involvement in the pump parts of the LVAD. Seven patients
who showed involvement in favor of drive line infection on PET/
CT were considered responsive to treatment because their clinical
and laboratory values returned to normal after antibiotic treatment
and there was no growth in the control culture. Sensitivity:100%,
specificity:669%,  PPV:90%, NPV:100%  were  calculated.
Conclusion: In the presence of high clinical and laboratory
suspicion of infection in LVAD device infection, PET/CT has a high
advantage in demonstrating the presence and extent of infection.

EPS-048

Clinical Value and Utility of the '®F-FDG PET/CT in
Detecting Prosthetic Infection After the Aortic Valve and
Thoracic Aorta Reconstruction.

V. Carrero-VdsqueZz', |. Sdnchez-RodrigueZ’, F. Escrihuela-VidaP,
L. Gracia-SdncheZz', P Notta', M. Pudis', S. Bondia-Bescos’, A.
Blasco’®, B. Hervas-SanZz', C. Martinez-Ramos’, P Perlaza-Jiménez',
M. Cortés-Romera’;

"Nuclear Medicine Department, Bellvitge University Hospital,
Barcelona, SPAIN, ?Infectious Diseases Department. Bellvitge
University Hospital,, Barcelona, SPAIN, *Cardiovascular Surgery
Department, Bellvitge University Hospital, Barcelona, SPAIN.

Aim/Introduction: To assess the utility of 18F-FDG PET/CT in
detecting infection in aortic vascular prostheses. Identify the
morphometabolic characteristics that allow discerning between
post-surgical inflammatory changes and the infectious process.
Correlate PET/CT findings with clinical data. Materials and
Methods: A retrospective descriptive study in patients undergoing
reconstruction of the aortic valve and thoracic aortic artery with
prosthetic devices who presented clinical suspicion of prosthetic
infection and underwent an examination with 18F-FDG PET/CT
for diagnostic purposes. Twelve patients were reviewed from
March 2016 to December 2021. Demographic data, vascular
devices, symptoms, clinical analysis, and the characteristics
of the PET/CT study were studied, contrasting with the final
diagnosis. Results: 12 patients (8 men) with a mean of 71 years
old (53-82) were analyzed. The 2 patients that PET/CT classified as
positive were true positives; 3 were classified as doubtful: 1 was
positive, and the other 2 were negative. Two of those positive
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for endocarditis presented heterogeneous uptake; the other
showed a focal uptake on the PET image. The positive patients
showed a higher semiquantitative uptake index (SUVmax) in the
suspicious images and a slight elevation of leukocytes compared
to the negative patients. The CT identified abscesses in 2 of the 3
positive patients. The 7 patients that PET/CT classified as negative
were true negatives. Conclusion: '8F-FDG PET/CT allowed us to
reject all negative patients, avoiding unnecessary surgeries and
prolonged courses of antibiotic therapy. It demonstrated excellent
performance in the detection and localization of infectious
processes. The focal uptake pattern and the abscess were the PET/
CT image findings that were most associated with the diagnosis
of infection.

EPS-049

Role of [18FIFDG PET/CT in patients with suspected
ventricular assist device infection. Experience in a PET/CT
dedicated cardio center.

B. Hervds Sanz', . M. Gracia-SdncheZ', |. E. Sdnchez-Rodriguez’,
P.C. Notta', V. A. Carrero-VdsqueZz', C. Martinez-Ramos’, A.
Palomar-Munoz', M. Pudis’, S. Bondia-Bescos’, J. L. Diaz-Moreno’,
C. Diez-LépeZ’, J. Gonzdlez-Costello? L. Herrador-Galindo?, .
Escrihuela-VidaF, N. Sabé-FerndndeZz’, D. Ortiz-Berbel, K. Osorio-
Higa®, M. Cortés-Romera’;

"Nuclear Medicine-PET (IDI) Department, Bellvitge University
Hospital-IDIBELL, 'Hospitalet de Llobregat, SPAIN, *Cardiology
Department, Bellvitge University Hospital-IDIBELL, ['Hospitalet
de Llobregat, SPAIN, 3Infectious Disease Department, Bellvitge
University Hospital-IDIBELL, 'Hospitalet de Llobregat, SPAIN,
“‘Cardiovascular Surgery Department, Bellvitge University
Hospital-IDIBELL, ['Hospitalet de Llobregat, SPAIN.

Aim/Introduction: Ventricular assist devices (VAD) are used in
patients with heart failure either as bridge therapy to cardiac
transplantation or as destination therapy.The aim of this
study is to evaluate the usefulness and diagnostic capability
of [18FIFDG PET/CT in patients carrying VADs with suspected
underlying infectious processes. Materials and Methods:
Retrospective descriptive study of patients (p) carrying VAD,
with performance of [18FIFDG PET/CT for suspected infection
between July 2018 and January 2023. Demographic data, baseline
pathology, VA purpose and PET/CT findings were studied.
Results: 11p (5 female, 5 male, 1 transgender female)
with a mean age of 554 years [31-76], affected by dilated
cardiomyopathy (8 ischaemic, 2 toxic secondary to
chemotherapeutic treatment, 1 idiopathic) were analysed. 7p
were VAD carriers as bridging therapy and 4p as destination.
The reasons for requesting PET/CT were in 10p clinical suspicion
of device infection and in 1p suspicion of interstitial nephritis. 5p
presented PET/CT suggestive of infection (4 on driveline entry
and subcutaneous tract; 1 on ventricular device and mediastinal
cannulae). Microbiological analysis was performed in all of them
and was positive in only 3p. Despite this, all 5p received antibiotic
treatment with beta-lactams (4p with resolution of the infectious
condition and 1p requiring cardiac transplantation). 1p presented
a discrete increase in metabolism at the level of the subcutaneous
driveline tract attributable to an inflammatory process. 5p showed
no findings suggestive of infection by PET/CT and the final
diagnosis was unrelated to the VAD (2p without infection and
3p with infection in locations other than the VAD). The median
SUVmax of patients with extrathoracic infection (driveline entry
and subcutaneous tract) was 2.5 g/ml vs. 1.36 g/ml in relation to
the rest of the patients without infection.The median SUVmax of
patients with intrathoracic infection was 4.99 g/ml vs. 3.6 g/ml for
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the rest of the patients without infection. Conclusion: 18FIFDG
PET/CT has been able to detect in our sample, in a non-invasive
way, infection related to ventricular assist devices, presenting
higher diagnostic yield and a high negative predictive value with
respect to microbiological analysis.

EPS-050

Asesessment Of Splenic And Bone Hypermetabolism As
Indirect Signs Of Infection/Inflammation In Patients With
Suspected Infective Endocarditis Or Implantable Cardiac
Device Infection.

A. Padilla Bermejo', f. J. Pena Pardo’, M. Amo Salas?, M. N. Sicilia
Pozo', C. Lucas Lucas’, M. Contreras Ameduri', L. Garcia Zoghby?,
M. Cruz Montijand®, E. Noriega Alvarez', A. M. Garcia Vicente?, A.
Soriano Castrejon®, M. P. Talavera Rubio’, V. M. Poblete Garcia’;
"Nuclear Medicine Department, University General

Hospital of Ciudad Real, Ciudad Real, SPAIN, ?Mathematics
Department, Castilla la Mancha University of Ciudad

Real, Ciudad Real, SPAIN, *Nuclear Medicine Department,
University General Hospital of Toledo, Toledo, SPAIN.

Aim/Introduction: To determine the association of indirect signs
of infection/inflammation on 18F-FDG PET/CT, such as spleen and
bone marrow (BM) hypermetabolismwith the diagnosis ofinfective
endocarditis (IE), when assessed in patients with suspected IE in
native valves (NV), prosthetic valves (PV) or implantable cardiac
electronic device endocarditis/infection (ICEDI). Materials and
Methods: Patients with suspected |E undergoing 18F-FDG PET/
CT from April/2019 to January/2022 (60 min of FDG incorporation,
all patients under myocardial suppression) were retrospectively
included. SUVmax was determined in spleen and vertebral body
of L2 for BM assessment, classifying as positive those values
higher than hepatic SUVmax. The diagnosis of IE was established
by a multidisciplinary team. The association of BM and/or splenic
positivity with the final diagnosis of endocarditis and myocardial
uptake was assessed on the overall patient group and the analysis
by subgroups using Pearson’s Chi-square test and exact two-tailed
and asymptotic, respectively. Results: 85 patients were analysed,
34 with suspected IE in NV, 33 with IE in PV and 18 with ICEDI. IE
was finally considered definite in 27 patients and 9 patients were
diagnosed with device infection. In the overall patient group, the
prevalence of BM hypermetabolism was 25.5% (30/85), 22.1%
(26/85) in case of splenic hypermetabolism, 12.5% (15/85) of both
simultaneously and 48.2% (41/85) in case of splenic and/or BM
hypermetabolism. There was a statistically significant relationship
between the final diagnosis of IE and increased splenic (P=0.004),
BM (P=0.015) and splenic and/or BM (P=0.020) metabolism. There
was no statistically significant relationship between myocardial
uptake and splenic and/or BM hypermetabolism. In the subgroup
analysis, the prevalence of splenic hypermetabolism was 43.75%
(7/16) in definite IE and 15% (7/44) in probable IE. The prevalence
of splenic hypermetabolism and BM hypermetabolism in definite
IE was 37.5% (6/16). A statistically significant association was found
between definite IE and splenic hypermetabolism (P=0.034)
and between definite IE and BM and splenic hypermetabolism
(P=0.037). Conclusion: In this cohort the presence of splenic, with
or without bone marrow hypermetabolism, was related to the
diagnosis of IE and may be useful as an additional indirect sign to
support the suspicion of IE.

EPS-051

Assessment in clinical practice of the valvular uptake
index with [18F]FDG-PET/CT in patients with prosthetic
valve endocarditis

S. Guzmdn Ortiz, B. Rodriguez Alfonso, K. Veldsquez Diaz, |.
Obedkova, M. Grajeda Gallardo;

Puerta de Hierro University Hospital, Madrid, SPAIN.
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Aim/Introduction: The uptake pattern of infective prosthetic
endocarditis (PVE) with [18F]FDG-PET/CT can be visually complex
and subjective. The valvular uptake index (VUI) has been
proposed to improve the diagnostic performance of qualitative
analysis. Our aim was to assess the outcome of its application
in clinical practice. Materials and Methods: Retrospective
analysis of patients with suspected PVE with [18F]FDG-PET/
cardiac CT and optimal myocardial suppression from 05/2017
to 12/2018. Quantification was performed on a VOI manually
adjusted over the entire 10 mm thick valvular area, and drawn on
morphometabolic fusion images in a cross-sectional projection.
The VUI was calculated with the formula (SUVmax-SUVmean)/
SUVmax. Cut point VUI > 0.45 was suggestive of PVE. Sensitivity,
specificity, PPV, NPV, accuracy, precision of visual analysis and
SUV was calculated. The clinical decision of the multidisciplinary
endocarditis team was considered as the reference standard.
Results: Sixteen patients with suspected PVE were included. In 9
patients a definitive diagnosis of PVE was made and in 7 it was
ruled out. Visual PET/CT analysis showed a sensitivity of 89%,
specificity 71%, PPV 80%, NPV 83%, accuracy 81% and precision
80%. Visual PET/CT analysis in the aortic valve showed sensitivity
75%, specificity 100%, PPV 100%, NPV 71%, accuracy 85% and
precision 100%. In mitral valve, sensitivity 100%, specificity 75%,
PPV 80%, NPV 100%, accuracy 88% and accuracy 80%./n relation
to the VUI, it presented sensitivity 100%, specificity 57%, PPV 75%,
NPV 100%, accuracy 81% and precision 75%.The VUl analysis in the
aortic valve showed sensitivity 88%, specificity 100%, PPV 100%,
NPV 83%, accuracy 92% and precision 100%. In the mitral valve
sensitivity 100%, specificity 25%, PPV 60%, NPV 100%, accurancy
63% and precision 60%.0f the 9 patients with PVE, 4 had positive
PET/CT (positive VUI); 1 negative PET/CT (positive VUI) and 4
doubtful PET/CT (3 had positive VUl and 1 negative VUI). Of the 7
patients without PVE, 3 had negative PET/CT (negative VUI) and 1
doubtful PET/CT (negative VUI); 2 negative PET/CT (positive VUI)
and 1 positive PET/CT (positive VUI). Conclusion: The VUI showed
good performance and diagnostic accuracy, especially in the
aortic prosthetic valve, and clarified the doubtful cases of visual
analysis. References: 1. Roque A, Pizzi MN, Fernandez-Hidalgo N,
et al. The valve uptake index: improving assessment of prosthetic
valve endocarditis and updating [18FIFDG PET/CT(A) imaging
criteria. Eur Heart J Cardiovasc Imaging. 2022;23(9):1260-1271.
doi:10.1093/ehjci/jeab279.

EPS-052

Utility of PET/CT with '®F-FDG for the localization of
malignant and pre-malignant colorectal disease and its
correlation with different microorganisms in patients
studied for suspected prosthetic infective endocarditis
and/or intracardiac devices.

J. Badell, . Gomez-Caminero Lépez, P. Garcia-Talavera San
Miguel, J. C. Cafiadas Salazar, E. Camparia Diaz, S. Ldpez Puche,
S.Rama Alonso, E. Casillas Sagrado, P. Tamayo Alonso;

Hospital Clinico Universitario de Salamanca, Salamanca, SPAIN.

Aim/Introduction: To establish the relationship between
pathological ®F-FDG uptakein colonand malignant/pre-malignant
colorectal disease and its association with microorganisms
(enteropathogenic/non-enteropathogenic) in patients studied for
suspected prosthetic infective endocarditis (IE) and/or intracardiac
devices (ICD). Materials and Methods: We included 122 patients
with suspected IE/DIC who were referred to our service. A PET/
CT study was performed with '8F-FDG from the base of the skull
to the thighs 60 minutes after intravenous administration of
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'8F-FDG after myocardial suppression (diet 48-72 hours + fasting
12-18 hours + fractionated heparin at 501U/kg). Pathological
valvular foci, possible colorectal deposits and their correlation
with morphological images were identified. PET/CT findings were
evaluated with anatomopathological and microbiological results.
Results: 84 men and 38 women (67.6 years + 14.05 years). PET/
CT detected 11 pathological deposits of "®F-FDG in colorectal
location.  Thirty-nine  underwent colonoscopy for other
indications. Of these, 8 had a normal study, 14 had benign
macroscopic lesions and 17 had suspicious lesions histologically
studied as benign lesions (3), pre-malignant lesions (13) and
malignant lesions (1). Of the 14 pre-malignant/malignant lesions,
microorganisms were detected in 8, predominantly streptococci:
viridans (1), gallolyticus (1), gordonii (1), staphylococci: aureus (2),
haemolyticus (1) and enterobacteria: E. coli (2). Of the 11 patients
with colonic deposition on PET/CT, 6 corresponded to malignant/
premalignant lesions, associated with the enterococci subgroup.
Conclusion: PET/CT with "®F-FDG for IE/ICD study can identify,
incidentally, colorectal uptake that correlates with malignant/
premalignant lesions, especially in patients with streptococcal and
enterobacterial bacteremia, so any hypermetabolic focus seen on
PET/CT should be studied with colonoscopy and histologically.

EPS-053

The Role of [18F]FDG-PET/MRI in Patients with Large-
Vessel Vasculitis

G. Argalia’, M. Fogante’, G. Biscontini’, F. M. Fringuelli, A.
Palucci’, C. Romagnolo', C. Cottignoli', N. Schicchi?, P Esposto
Pirani?, P Fraticell?, L. Burroni';

"Nuclear Medicine, Department of Radiological

Sciences, University Hospital of Marche, Ancona, ITALY,
2Radiology, Department of Radiological Sciences,

University Hospital of Marche, Ancona, ITALY, ’Internal
Medicine, Department of Radiological Sciences,

University Hospital of Marche, Ancona, ITALY.

Aim/Introduction: Investigate the role of [18F]FDG-PET/MRI in
the management of patients with large vessel vasculitis (LVV),
at different stages of the disease. Materials and Methods: \We
retrospectively enrolled all consecutive patients with LVV who
underwent [18F]IFDG-PET/MRI at our department from July 2022
to February 2023. Inclusion criteria were: 1) clinical diagnosis of
LVV: Takayasu's arteritis, giant cell arteritis, aortitis and periaortitis
and IgG4-related vasculitis; 2) [18FIFDG-PET/MRI performed at any
time during the disease course (pre-therapy, during therapy and
follow-up). [18FIFDG-PET/MRI scans were performed with a hybrid
PET/MRItomograph enabling simultaneous acquisition of PET and
3Tesla-MRI images. Contrast-agent was injected intravenously.
Four PET/MRI patterns were defined: 1) Positive [18FIFDG-PET/
MRI (vessel wall uptake equal-to or greater-than hepatic uptake)
and positive contrast-agent-MRI (stenosis/wall thickening): active
inflammation; 2) Negative [18FIFDG-PET/MRI and negative
contrast-agent-MRI: normal; 3) Negative [18F]FDG-PET/MRI and
positive contrast-agent-MRI: fibrous; 4) Positive [18F]FDG-PET/MRI
and negative contrast-agent-MRI: metabolic. Results: Overall, 23
patients were included; 7 females and 16 males with a median
age of 69 yrs. The sample was divided and analysed into three
groups: 1) Pre-therapy (7 patients); 2) During therapy (15 patients);
3) Follow-up (1 patient). The four PET/MRI patterns are distributed
as follows: pre-therapy: 3/7 active inflammation, 1/7 normal, 3/7
metabolic; during therapy: 8/15 active inflammation, 1/15 normal,
4/15 fibrous, 2/15 metabolic; follow-up: 1/1 fibrous. PET/MRI was
able to evaluate the anatomical alterations of the vessel wall and
the metabolic ones allowing, pre-therapy, an early assessment
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(often the metabolic alteration precedes the anatomical one);
during therapy an accurate evaluation of its effectiveness
(and its possible modification) distinguishing between active
inflammation and fibrosis and in follow-up a possible relapse of
the disease in patients with vessel walls' alterations. Conclusion:
[18FIFDG-PET/MRI with contrast-agent can be useful in different
phases of the clinical history of LVV. The two most important
purposes of the examination were the metabolic evaluation of
the disease and the exact localization of the anatomical vascular
damage. The multidisciplinary approach and the fact that the
two most important exams for LVV assessment are performed
synchronously makes the [18FIFDG-PET/MRI with contrast-agent
a very accurate exam. According to our preliminary results the
[18FIFDG-PET/MRI could play a role in the management of
patients with LVV.

EPS-054

Role of 18F-FDG PET/CT in patients with
Hemophagocytic lymphohistiocytosis (HLH)

R. Goel, K. Chandekar, N. A. Damle, Y. Dharmashaktu, C. Bal, R.
Kumar, M. Tripathi, P Kumar;

All India Institute of Medical Sciences (AlIMS), New Delhi, INDIA.

Aim/Introduction: = Hemophagocytic lymphohistiocytosis
(HLH) is a rare, life-threatening, multi-organ disorder caused
by immune system dysregulation and characterized by fever,
hepatosplenomegaly, cytopenias, and progressive multiple-organ
failure. HLH is often secondary to autoimmune diseases, cancers
(most commonly lymphoid cancers and leukemias), or infections
in contrast to familial HLH[1]. This study aims to evaluate the
role of 18F-FDG PET/CT in patients with a clinical suspicion
of HLH Materials and Methods: \We retrospectively reviewed
data of 12 patients(2 female, 10 males; age 4-52 years) with a
clinical suspicion of HLH by HLH-2004 criteria[2] referred from
the medicine department of our tertiary care hospital between
January 2018 to April 2023. All patients underwent 18F-FDG PET/
CT to identify the possible trigger for HLH and were correlated
with histopathology. Results: 10/12 (83.4%) patients were found
to have anemia, 11/12(91.6%) had thrombocytopenia, 6/12(54.5%)
had hypertriglyceridemia. Elevated levels of ferritin were found in
10/12 (83.4%) patients. On PET/CT images, splenomegaly was
found in 6 (50%) patients, out of which 5 (83.4%) had diffusely
increased FDG uptake and 1(16.6 %) showed focal splenic
lesions. Hepatomegaly was observed in 4/12(33.4%) patients.
Diffuse bone marrow uptake in the visualized skeleton was
seen in 5/12(41.6 %) patients and 2/12 (16.6%) patients showed
focal increased FDG uptake in marrow. Lymphadenopathy with
increased FDG uptake was seen in 7(58.3 %) patients and all had
involvement of two or more nodal groups. Based on scan findings
suspicious for lymphoma/leukemia, histopathological correlation
was advised for 8/12 (66.7 %) patients. Of these, histopathological
reports of 5/8 (62.5%) patients were positive for malignancy
[HL:3 (60%), Leukemia:1 (20%), B cell lymphoma:1 (20%)] whereas
histopathological reports of 3/8 (37.5%) patients did not reveal any
malignancy. PET/CT images of 4/12 (33.3%) patients did not reveal
any findings suggestive of underlying malignancy. Conclusion:
18F FDG PET/CT was able to correctly detect haematolymphoid
malignancy in 5/12 (41.6%) patients and accurately rule it out in
4/12 (33.3%) patients, thereby benefitting 9/12 (75%) patients
with clinical suspicion of HLH. Thus, it is helpful for identifying the
possible trigger (particularly malignant disease), extent of disease
in secondary HLH and aids in guiding site for biopsy. However,
more studies on a larger patient population are required to
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validate the same. References: 1.Fisman DN. Hemophagocytic
syndromes and infection. Emerg Infect Dis. 2000;6(6):601-8.
2.Henter J-I, Horne A, Arico M, Egeler RM, Filipovich AH, Imashuku
S, et al. HLH-2004: Diagnostic and therapeutic guidelines for
hemophagocytic  lymphohistiocytosis. Pediatr Blood Cancer.
2007;48(2):124-31.
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Establishing The Ideal Time Point In Imaging Patients
With *"Tc-Ethambutol Scintigraphy In Extrapulmonary
Tuberculosis

D. Khan, N. A. Damle, S. Sagar, A. Ghazal, V. Tiwari, C. Bal, M.
Tripathi, S. Sikdar, P Ranjan, V. Manhas, R Kumar;

AIIMS Delhi, Delhi, INDIA.

Aim/Introduction: Tc99m labelled ethambutol (EMB) is a
non-invasive modality to image tuberculosis, however there
is scarce literature to suggest optimal scan time, resulting in
few serial images till 6-24 hours. We aimed to identify ideal
time point for imaging of tubercular lesions in Tc99m etham-
butolscintigraphy in order to reduce number of scans acquired
to single time point. Materials and Methods: \We prospectively
studied 24 tuberculosis (20 confirmed, 4 suspected) over 1 year
in our center. Patients were injected with 10mCi of radiolabelled
99mTc-ethambutol and serial whole-body scans were acquired
on SPECT/CT gamma camera. Scans were acquired as 5 min
dynamic and static images over 15, 30 and 45 min and 1,24 6,12
and 24 hrs. We attempted to acquire atleast 4 sets ofimages.
SPECT/CT scan was acquired at time of peak uptake in known
pathologic lesion. Any abnormal focus of uptake outside known
normal biodistribution of the drug was considered positive.
Results: Mean age of patients was 39.7+13.2 with 11 male and
13 female patients. Ethambutol (EMB) was successfully labelled
with 99mTc with a mean labelling efficiency of 95+1.5%(n=24)
with optimal QC. In 20 clinically diagnosed patients, 16 had bone
(80%), 2 lymph nodal(10%) and 2 had abdominal TB(10%) .Out of
16 patients with bone TB, 6 patients had spinal TB, 1 had sternal
TB, 5 had Knee TB, 1 had elbow, 2 had hip TB and 1 had femoral TB.
Ideal time points for imaging of tubercular lesions using EMB scan
were assessed visually and quantitively. On visual analysis, 9 out of
20 (45%) patients showed ideal time point at 45 min post injection
of 99mTc-EMB. Rest of the patients showed optimal uptake with
adequate background clearance at 1 hr(5/20,25%), 2hr (4/20,20%)
and 4 hr (2/20, 10%) post injection. Quantitative analysis was done
by calculating lesion to background ratios (LBR) over serial time
point images. Region of interests (ROI) were drawn over lesion
and liver (background). We found that in 20 positive cases, highest
mean LBR ratios was 3.3+2.8 obtained at 1 hrimage post injection
with significant p value of 0.008(p<0.05) using Kruskal Wallis
Test. Conclusion: |deal time point for 99mTc-EMB scintigraphy
evaluated through qualitative and quantitative analysis for
visualization of bone lesions in tuberculosis is 45-60 minutes after
injection of 99mTc-Ethambutol and a single whole body image
acquired at this time point appears sufficient for evaluation of
tubercular lesions.
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'8F-FDG PET/CT metabolic parameters as predictors of
immune status and disease severity in the patients with
non-tuberculous mycobacteria

D. Chen’,Y.Chen? S. Yang', T.Li", K. Liu', Z Wang', T. Zhang', G.
Wang', K. Zhao', X. Su';

'Department of Nuclear Medicine, The First Affiliated

Hospital, Zhejiang University School of Medicine,

Hangzhou, CHINA, *State Key Laboratory for Diagnosis and
Treatment of Infectious Diseases, Hangzhou, CHINA.

Aim/Introduction: ~ Non-tuberculous — mycobacteria  (NTM)
infection is an increasing health problem due to delaying an
effective treatment. The decision of therapy strategy relies
strongly on the immune status, extent of lesion involvement,
and disease severity in NTM patients. However, there is very little
data on the use of imaging methods including "8F-FDG PET/CT
for predicting these risk factors of NTM treatment. Herein, the
aim of the present study was to investigate predictive value of
8F-FDG PET/CT for evaluating immune status, extent of lesion
involvement and disease severity in NTM patients. Materials and
Methods: A total of 23 patients with confirmed diagnosis of NTM
infection who underwent "*F-FDG PET/CT imaging were analyzed
retrospectively. The clinical data, including the patients immune
status, lesion distribution, severity of NTM pulmonary disease
(NTM-PD), clinical manifestation, and laboratory examination, and
8F-FDG PET/CT imaging characteristics were reviewed. "®F-FDG
PET/CT images were analyzed visually and semi-quantitatively
by measuring maximum standardized uptake value (SUV_ ),
SUV__ of the most FDG-avid lesion (SUV,, ), the most FDG-avid
lesion-to-liver SUV__ ratio (SUR, ) , the most FDG-avid
lesion-to-blood pool SUV_ ratio (SUR, ), metabolic lesion
volume (MLV) and total lesion glycolysis (TLG).The optimal cut-off
of '8F-FDG was determined using receiver operating characteristic
curve (ROC). Results: Of the 23 patients with NTM infection,
there were 6 patients (26.09%) with localized pulmonary diseases
and 17 patients (73.91%) with disseminated diseases. Moreover,
among these patients, there were a total of 22 cases with lung
involvement, 17 cases with extra-pulmonary involvement. These
involved lesions had high or moderate "®F-FDG uptake (median
SUV, . 82+57). For the patients’ immune status, the median
SU\/Top in immunocompromised and immunocompetent patients
was 10.0 and 5.2, and the difference was significant (P=0.038). As
for the distribution of NTM lesions, SUR , _ and SUR,__,in localized
pulmonary and disseminated diseases were 1.9 vs.3.8, and 2.7 vs.
5.5, respectively, with significant difference (P=0.016 and 0.026).
Moreover, For the severity of NTM-PD, SUV__ of lung lesion
(SU\/Hung), SUV__ of marrow (SUV,, ), platelet count in the severe
group were 7.7, 44, and 314.0£119.3x10%L, respectively, and
significantly higher than those in the non-severe group (4.3, 2.4
and 194.3+73.1x10%L) (P= 0.027, 0.036 and 0.003). Conclusion:
18F-FDG PET/CT is a unique and powerful tool in the diagnosis,
evaluation of lesion activity, immune status and extent of lesion
involvement in the NTM patients and can contribute to planning
the appropriate treatment of NTM.
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Correlation of Total Lesion Glycolysis with Inflammatory
and Immune Biomarkers in Talaromyces Marneffei
Infection Patients: A Cross-sectional and Longitudinal
FDG PET/CT Study

W. Bao', X. Zhang', Q. Huang', S. Ren’, F. Hua?, C. Zuo', F. Xie', Y.
Guan';

"Huashan Hospital, Shanghai, CHINA,

’Longhua Hospital, Shanghai, CHINA.

Aim/Introduction: Talaromyces marneffei (T. marneffei) is an
emerging opportunistic fungal infection, particularly affecting
immunocompromised patients. Accurate evaluation of disease
activity and response to treatment is essential for optimal patient
management. This study aims to investigate the correlation
between total lesion glycolysis (TLG) derived from FDG PET/CT
and inflammatory and immune biomarkers in patients with T.
marneffei infection. Additionally, the study provides a longitudinal
assessment of these parameters, including three post-treatment
follow-ups, to evaluate the potential of TLG as a non-invasive
imaging biomarker for disease monitoring and treatment
response evaluation. Materials and Methods: Eighteen patients
diagnosed with T. marneffei infection underwent a baseline FDG
PET/CT scan, out of which three had follow-up scans after the
initiation of treatment. Quantitative PET parameters, including
TLG, were obtained from each lesion group. Inflammatory
and immune biomarkers, such as CRP, ESR, and IgG level, were
collected concurrently with imaging. Pearson correlation
coefficients were calculated to assess the relationship between
TLG and biomarkers at baseline and follow-up time points. Paired
t-tests were performed to evaluate the changes in TLG and
biomarkers between the baseline and follow-up scans for the
three patients with follow-up data. Results: At baseline, significant
correlations were observed between TLG and inflammatory
and immune biomarkers (CRP, ESR, and CD4+ T-cell counts) in
the 18 patients (CRP: r=0.66, p=0.001; ESR: r=0.83, p<0.001; IgG
level: r=0.80, p<0.001). In the three patients with follow-up data,
paired t-tests demonstrated significant changes in TLG (t(2) =
4.92, p<0.001) and biomarker levels between the baseline and
post-treatment scans (CRP: t(2) = 541, p<0.001; ESR: t(2) = 6.23,
p<0.001; IgG level: t(2) = 4.87, p<0.001). These changes suggest
a strong association between TLG and the patients’ response to
treatment, as evidenced by the alterations in inflammatory and
immune biomarker levels. Conclusion: This study demonstrates
a significant correlation between TLG derived from FDG PET/
CT and inflammatory and immune biomarkers in patients with
Talaromyces marneffei infection. The results also suggest that
TLG may serve as a potential non-invasive imaging biomarker for
disease monitoring and treatment response evaluation in these
patients. The findings, however, are limited by the small number
of patients with follow-up data. Further studies with larger cohorts
and multiple follow-up time points are needed to confirm the
utility of TLG in evaluating disease progression and response to
therapy in Talaromyces marneffei infection.

EPS-058

Head-to-head comparison of '®F-FDG PET and labelled
leucocyte scintigraphy for the monitoring of treatment
response in malignant external otitis

S. Melki’, M. Hurstel', A. Vasseur?, D. Nguyen?, C. Rumeaur, A.
Verger'3;

'Department of Nuclear Medicine and Nancyclotep, University
Hospital of Nancy, Nancy, FRANCE, °Department of ENT,
University Hospital of Nancy, Nancy, FRANCE, 3IADI, INSERM,
UMBR 1254, Université de Lorraine, 54000, Nancy, FRANCE.

Aim/Introduction: Malignant external otitis (MEO) is a rare
disease associated with high morbidity-mortality, with no
currently available consensus concerning the imaging modality
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to apply to assess the treatment response. The aim of this study
is to directly compare the diagnostic performances of "®F-FDG
PET and labelled leucocyte scintigraphy (LS) for the monitoring of
treatment response in MEO Materials and Methods: Consecutive
patients with MEO performed a "F-FDG PET scan, at least one
week after the end of antibiotic therapy, as well as planar and
SPECT labelled leucocyte scintigraphy within one month of delay.
Semi-quantitative analyses were performed with calculation of
ratios of affected/non-affected sides for PET, 4h and 24h LS time
acquisitions as well as kinetic of ratios in PET (at diagnosis and
after treatment) and LS (4h-24h). The final treatment response was
assessed by two experimented ENT physicians gathering clinical,
otoscopic and biological information. Results: Seventeen patients
(74.0 £10.6 years old, 5 women) were included in this longitudinal
study. The best diagnostic performances were obtained with SU-
Vv -lesion-to-background ratio in PET and lesion-to-background
ratio in 4h time acquisitions in LS (respective thresholds of 4.1, 1.05
in planarand 1.11 in SPECT with 94%, 94% and 88% of accuracies).
In multivariate analysis, SUV__-lesion-to-background ratio in PET
was the only predictive factor of non-treatment response when
associated toall clinical parameters (p=0.003). Conclusion: '*F-FDG
PET is a widely accessible imaging modality for evaluating the
treatment response in MEO, with high diagnostic performances,
equivalent to those of LS. 4h time acquisitions with LS seem to be
sufficient to evaluate the treatment response in MEQ.

EPS-059

Dynamic ['*FIFDG PET/CT imaging with a LAFOV PET/CT
camera system to differentiate between infection and
inflammation.

N. D. van Rijsewijk, J. H. van Snick, F. F. A. lipma, M. Wouthuyzen-
Bakker, J. van Sluis, A. W. J. M. Glaudemans,

University Medical Center Groningen, Groningen, NETHERLANDS.

Aim/Introduction: ['*F]FDG PET/CT is commonly used forimaging
infection and inflammation in nuclear medicine. However,
distinguishing infection from inflammation on static images after
1 hour post injection can be challenging. In this study, we aim to
differentiate between infection and inflammation by leveraging
dynamic imaging. Materials and Methods: Patients referred to
the nuclear medicine department with suspected infection or
inflammatory disease were dynamically scanned on a long axial
field of view (106 cm) PET/CT system for 65 minutes immediately
following ['®FIFDG injection. PET data were reconstructed using
31 frames as follows: 6x10 sec, 3x20 sec, 6x30 sec, 5x1 min, 11x5
min. Additionally, static images were reconstructed from the
last 3 min. All images were reconstructed using both clinically
optimized settings (CLIN) and European Association of Nuclear
Medicine Research Ltd. (EARL) standard 2 settings (EARL2).
Volumes of interest were drawn at various locations: infection
and inflammation sites, spleen, liver, aorta, bone marrow in
L5 and/or iliac crest, femoral artery, gluteus muscle and caput
femoris. Time activity curves (TACs) were generated based on
the dynamic reconstruction, and standardized uptake values
(SUVs) were calculated at CLIN and EARL2 reconstructions after
correction for blood glucose, following EANM guidelines. Results:
To date, a total of three infection sites (2 fracture related infections
and 1 lead infection of a left ventricular assist device) and four
inflammation sites were identified in four patients. For EARL2
reconstructed images, SUV ., for infection sites was 2.94,6.50 and
6.89, and 3.19, 7.01 and 8.22 for CLIN reconstructed images. For
inflammation sites, SU\/peak ranged between 1.56 - 4.02 (EARL2)
and 1.73 - 3.45 (CLIN). The increase in SU\/peak from 30 - 65 minutes
post-injection was at least 10% (10%, 26%, and 31%, absolute:
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041, 2.05, and 1.96 SUV, respectively) for EARL2 reconstructed
images and at least 18% (18%, 28%, and 37%, absolute: 0.81, 2.30,
and 2.65 SUV, respectively) for CLIN reconstructed images for
infection sites, both with a clear increasing slope. In contrast, for
inflammation sites, the percentual increase or decrease in SUVpeak
during the same time frame showed a more stagnating curve and
a more erratic pattern: from -1% to 5% (absolute: -0.04 - 0.17 SUV)
on EARL2 images and from -5% to 3% (absolute: -0.10 - 0.11 SUV)
on CLIN images. Conclusion: Preliminary results show that TACs
might be helpful to differentiate infection from inflammation
using the increase of ["*FIFDG uptake in time.

EPS-060

Exploring the clinical ambit of ®Ga-NOTA-UBI PET/CT as
an infection imaging technique

N. Damle, Y. Dharmashaktu, A. Singhal, S. Ballal, R. Goel, S. D.
Maurya, V. Tiwari, A. Gawande, S. Sagar, J. Jaleel, C. Bal, M. Ansari,
V. Kumar;

All India Institute of Medical Sciences, New Delhi, INDIA.

Aim/Introduction: Ubiquicidin (UBI) is a cationic antimicrobial
peptide with tremendous potential for imaging of infectious
diseases as it helps in differentiating between sterile inflammation
and various infections. Here we have labelled UBI with chelator
NOTA complexed with Ga-68 and used the radiolabelled
compound to look for infective etiology in clinically challenging
scenarios. Materials and Methods: Labelling of UBI conjugated
with NOTA and Ga-68 was optimized at 95°C, pH of 4-5 with
the radiochemical purity of at least 95% and higher. We
retrospectively reviewed the ®Ga-NOTA-UBI scans of 22 patients
(5 female, 17 male; age range 23-65 years) between January 2022
to March 2023 done at our institution. Patients were injected
with 3-5 mCi of %Ga-NOTA-UBI intravenously and early whole
body and delayed regional PET/CT images were acquired at
45-60 mins and 90 mins post injection respectively. Lesions were
graded as positive, suspicious and negative for infection by three
independent Nuclear Medicine physicians. Results: Normal tracer
biodistribution was visualized in cardiac blood pool, liver, kidneys,
bladder and occasionally in spleen & rarely in marrow. Out of 22
patients, 9/22 were referred with a suspicion of orthopedic implant
associated infection, 6/22 to differentiate between malignancy
& infection, 1/22 for pyrexia of unknown origin (PUO), 1/22 for
suspected aspergilloma and 5/22 for miscellaneous infections.
7/9 (77.7%) patients with implant associated infection suspicion
showed significant increased soft tissue tracer uptake around the
implant and were interpreted as positive for infection while 2/9
were reported suspicious. Of the 6 scans done for differentiating
infection from malignancy, 2/6 were reported as positive for
infection, 3/6 as negative and 1 patient was reported equivocal.
1 patient who was referred for PUO evaluation had multiple
focal marrow lesions with increased tracer uptake suggestive
of infection. 1 patient with clinical suspicion of aspergillosis was
reported positive for infection involving right orbit and right lung.
Out of 5 scans done for miscellaneous infections 3/5 were positive
while 2/5 were suspicious and negative for infection respectively.
Conclusion: ®*Ga-NOTA-UBI is a promising PET/CT imaging agent
for detecting orthopedic implant associated infection with a
strong evolving role in distinguishing infective and non-infective
pathology. However, studies on a larger patient cohort are
required to validate the same and establish its definitive role.
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EPS-061

Correlation Between Emotional and Psychological
Symptoms and Brain Glucose Metabolism on PET/CT in
Patients with Long Covid

L. Wichert-Ana, D. L. Ferreira, L. E. Lopes-Santos, A. C. Trevisan, G.
D. Angelis, J. S. Sakamoto, B. G. Coretti, L. Alexandre-Santos, M. P
Foss, O. Y. Fukumori, M. Kato, F. A. Pitella, V. Tumas, F. B. Rodrigues;
Ribeirdo Preto Medical School - University of

Séo Paulo, Ribeirao Preto, BRAZIL.

Aim/Introduction: The SARS-CoV-2 pandemic is a global health
problem characterized by multiple variants, different levels of
severity and high morbidity. Persistent symptoms after the acute
phase of COVID-19 have been reported, including post-traumatic
stress disorder, mood and anxiety disorders, fibromyalgia,
and chronic fatigue syndrome. Most of these symptoms may
be related to the infection itself, the way of coping with the
disease or the stress generated by the pandemic. However,
the topography and pathophysiology of post-COVID brain
involvement, whether due to the neuro-infection or clinical
and therapeutic factors, are still not entirely known. This study
correlated psychological and emotional symptoms with brain
glucose metabolism changes in PET/CT in long COVID patients.
Materials and Methods: Twenty-two patients with persistent
cognitive complaints after mild COVID and 20 healthy controls
underwent psychological assessment and [18F]FDG brain PET/
CT. The psychological evaluation measured levels of executive
dysfunction, anxiety and depression symptoms, and physical and
mental fatigue. PET/CT data were modelled by CortexID software.
Results: Mann-Whitney U test revealed significant differences
between groups in all psychological variables, with greater
severity of self-reported symptoms in the mild COVID group
compared to healthy controls. We observed negative correlations
between left anterior cingulate cortex (ACC) metabolism and
symptoms of anxiety (p = -0.305, p = 0.049), physical fatigue (p
=-0.351, p = 0.023), and executive dysfunction (p = -0.304, p =
0.050). Our results support the hypothesis of different patterns
of ACC activation in response to threat and anticipatory anxiety,
in which hypervigilance to external stimuli was associated with
ventral ACC deactivation. Conclusion: The anatomoclinical
correlations evidenced by brain PET/CT may help understand the
pathophysiology of neuropsychiatric disorders and contribute to
therapeutic strategies for the psychological symptoms associated
with Long COVID. References: Straube, T, Schmidt, S., Weiss, T,
Mentzel, H. J, & Miltner, W. H. (2009). Dynamic activation of the
anterior cingulate cortex during anticipatory anxiety. Neuroimage,
44(3), 975-981.

EPS-062

Brain Perfusion SPECT, DAT SPECT, and [18F]FDG PET/CT
and PET/MRI Findings in Patients with Long COVID

L. Wichert-Ana', . S. C. Wellingta', L. E. Lopes-Santos’, K. J. C. C.
Lacerda', V. R. S¢&, F. E. Padovan-Neto?;

'Ribeirdo Preto Medical School - University of SGo Paulo,
Ribeirao Preto, BRAZIL, Department of Psychology,

Faculty of Philosophy, Sciences and Letters of Ribeiréo

Preto, University of Sdo Paulo, Ribeirao Preto, BRAZIL.

Aim/Introduction: Prolonged COVID-19 affects patients
after the acute phase of infection, beyond 12 weeks, with
persistent symptoms such as fatigue, cognitive dysfunction,
and respiratory difficulties. In addition, the virus demonstrates
neurotropism, causing neurological and psychiatric disorders.
This study aims to review the main findings of perfusion
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SPECT, DAT SPECT, and [18FIFDG PET/CT brain in patients
with  neuropsychiatric  manifestations of long COVID.
Materials and Methods: A systematic literature review was
conducted in the PUBMED, SCOPUS, and EMBASE databases,
searching for articles published on brain findings post-COVID-19
and up to 02/12/2022. The keywords “COVID-19 And PET/CT
And BRAIN" and “COVID-19 And SPECT And BRAIN" were entered
in the search fields. After excluding publications relating to
non-brain studies, the search resulted in 05 articles on cerebral
SPECT and 15 articles on cerebral PET/CT in Long COVID.
Results: Perfusion SPECT findings in patients with Long
COVID showed hyperperfusion in the cerebellum and diffuse
hypoperfusion, especially in the frontal lobes, which recovered
after a few months. Studies with tracers for dopaminergic
transporters demonstrated reduced DAT density in the striatum,
worse in the putamen and on the left side. In addition, the
[18FIFDG PET/CT and PET/MRI findings demonstrated areas
of glycolytic hypometabolism in various brain regions (frontal
lobes, temporal lobes, left insula, and diffuse areas in the
parietal and occipital lobes). Moreover, brain regions with
glycolytic hypermetabolism were also observed, mainly in
the cerebellum, subthalamic nucleus, and right thalamus.
Conclusion: Perfusion SPECT, DAT SPECT, and cerebral PET/CT
contribute to the evaluation of brain changes associated with
prolonged COVID-19, allowing quantification of regional cerebral
blood flow and regional cerebral glucose metabolic rate. Changes
in cerebral SPECT are milder than those described in PET/CT
and PET/MRI, possibly due to the lower spatial resolution of the
technique. These findings help understand the pathophysiology
of neuropsychiatric manifestations of Long COVID and guide
future therapeutic strategies.
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OP-177

Deep learning-based abnormality classification in
2]-joflupane SPECT imaging

T. Yamao, R. Yamakuni, N. Takahashi, K. Miwa, Y. Kaneko, N.
Miyaji, H. Ito;

Fukushima Medical University, Fukushima, JAPAN.

Aim/Introduction: Diagnosis of dopamine transporter (DAT)
single-photon emission computed tomography (SPECT) imaging
is based on visual interpretation combined with quantitative
analysis. Quantitative analysis evaluates the specific binding
to DAT in the striatum. However, quantitative assessment of
the spatial distribution of striatal accumulation remains to be
established. The present study aimed to develop a deep learning
system to discriminate abnormalities in striatal accumulation
on DAT SPECT. Materials and Methods: The subjects were 60
DAT SPECT images (normal; 23, abnormal; 37). All images were
anatomically standardized by '?I-ioflupane template [1]. The area
surrounding of the striatum was cropped from the whole brain.
Seven continuous images were used as input to a convolutional
neural network. The network was based on pre-trained VGG19
model, and fine-tuning was performed on 840 images from
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60 subjects with data augmentation by horizontal flipping. An
ensemble of seven axial slices of VGG19 was used to determine
normal and abnormal. Classification performance was evaluated
using five-fold cross-validation. Receiver operating characteristic
(ROQC) analysis was performed to compare the area under the
curve (AUC), VGG19, specific binding ratio (SBR) and asymmetry
index (Al). A heat map based on the gradient-class activation map
(Grad-CAM) was generated to demonstrate how the VGG 19 model
classified the DAT SPECT image. Results: The proposed method
exhibited an accuracy of 91.9%, sensitivity of 91.1%, and specificity
of 94.1%, as determined by the five-fold cross-validation method.
The AUC values for VGG19, SBR, and Al were 0.898, 0.919, and
0.872, respectively. In the normal subject, the heat map displayed
activation in only a narrow region of the striatum, whereas in the
abnormal subject, activation was observed in a broader region
around the striatum. Conclusion: The proposed method allowed
to discriminate normal and abnormalimages in DAT SPECT images
with high accuracy. Our current system might provide reliable
support for diagnosing patients with parkinsonism. References:
Garcia-Gomez FJ, Garcia-Solis D, Luis-Simén FJ, et al. Elaboration
of the SPM template for the standardization of SPECT images with
123l-loflupane. Rev Esp Med Nucl Imagen Mol. 2013;32(6):350-356.

OP-178

Quantitative evaluation of SPECT/CT performance for
therapeutic Lu177 radionuclide with NEMA standards

P. Dwivedi', V. Sawant', A. Jha?, V. Rangarajan®;

'Advanced Centre for Treatment Research and Education In
Cancer, Mumbai, INDIA, ?Tata Memorial Hospital, Mumbai, INDIA.

Aim/Introduction: The use of quantitative SPECT/CT imaging for
targeted radionuclide therapy with 177Lu holds excellent potential
for developing imaging based personalized dose assessment.
The study aims to evaluate the quantitative performance of
SPECT/CT and its effect on image quality parameters for 177Lu
by utilising standard NEMA image quality phantom and PET/CT
quality assurance methodology. Materials and Methods: The
study was performed on a dedicated SPECT/CT system using a
NEMA standard image quality phantom having 6 sphere inserts
(inner diameter 10, 13, 17, 22, 28, and 37 mm) and a lung insert.
Except for the largest 37 mm sphere (filled with water), all other
spheres were filled with an activity 177Lu concentration of 440
kBg/mLmL.At minimum three degree angle and for minimum of
30 seconds per projection, the phantom images were collected
with a four spheres to background activity concentration ratio
(no background,1:4, 1:8, 1:16). Also, the accuracy of attenuation
correction was determined using lung insert. The attenuation
correctedimagesreconstructed withOSEMiterative reconstruction
method were analysed. The region of interest (ROI) was drawn
in a transverse image slice containing the sphere’s center and
adjacent slices, calculating average counts in the sphere. Percent
contrast recovery was calculated for each sphere to background
ratio. A total of 12 ROI for each sphere diameter were drawn in
central and adjacent slices for background variability assessment
for each hot sphere to background ratio. Results: The highest
percent contrast recovery in hot sphere was observed in the 28
mm sphere for a 16:1 hot sphere to background ratio, whereas
the 10 mm sphere shows the least per cent recovery ranges in
all sphere to background ratios. The background variability was
maximum for the 10 mm sphere diameter and the least was
noted for the 28 mm sphere. The 37 mm cold spheres show
highest contrast recovery in all sphere volumes. The highest lung
error was seen in no background concentration ratio images. The
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maximum lung error was seen in the 16:1 sphere to background
concentration ratio. Conclusion: The study results show that
percent contrast increases with an increase in the sphere size
where there is significant effect of background concentration on
percent contrast recovery and background variability.The results
indicates overall good quantitative performance of SPECT CT for
therapeutic radionuclide 177Lu when experimented with NEMA
standards. This also concludes that NEMA methodology for PET/
CT can be applied to SPECT/CT for quality assurance tests.

OP-179

Broad quantification calibration of various isotopes for
quantitative analysis and the assessment of their SUVs in
a SPECT/CT scanner

H. Ko, J. Choi, S. Park;

Asan Medical Center, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Broad Quantification Calibration(B.Q.C) is used
for the quantitative analysis of the Standard Uptake Value(SUV) in
a SPECT/CT scanner. B.Q.C was performed for Tc-99m, I-123, -131
and Lu-177, then we acquired the phantom images to ascertain
whether the SUVs were measured accurately. Because there is no
standard method for assessing SUV in SPECT, we used the ACR
Esser PET phantom alternatively. The purpose of this study was
to lay the groundwork for the quantitative analysis with various
isotopes in a SPECT/CT scanner. Materials and Methods: Symbia
Intevo 16 and Intevo Bold SPECT/CT scanners were used for this
study. The B.Q.C procedure has two steps: the first is point source
sensitivity cal. and the second is volume sensitivity cal. to calculate
the volume sensitivity factor(VSF) using a cylinder phantom. To
verify the SUVs, we acquired the images using the ACR Esser PET
phantom, then we measured the SUV__ on background and
SUV__on hot vials(25, 16, 12 and 8 mm). The SPSS software was
used to perform Mann-Whitney test to analyze the difference
in the SUVs obtained using the Intevo 16 and Intevo Bold.
Results: The results of sensitivity(CPS/MBq) for Detector 1, 2 and
VSF were as follows(Intevo 16 D1 sensitivity/D2 sensitivity/VSF
and Intevo Bold); 87.7/88.6/1.08 and 91.9/91.2/1.07 for Tc-99m,
79.9/81.9/0.98 and 89.4/89.4/0.98 for |-123, 124.8/128.9/0.69 and
130.9/126.8/0.71 for I-131,8.7/8.9/1.02 and 9.1/8.9/1.00 for Lu-177,
respectively. The results of the SUV assessment using the ACR PET
phantom were as follows(Intevo 16 BKG SUV__ /25mm SUV
/16mm/12mm/8mm and Intevo Bold); 1.03/2.95/2.41/1.96/1.84
and 1.03/2.91/2.38/1.87/1.82 for Tc-99m, 0.97/2.91/2.33/1.68/1.45
and 1.00/2.80/2.23/1.57/1.32 for 1-123, 0.96/1.61/1.13/1.02/0.69
and 0.94/1.54/1.08/0.98/0.66 for 1-131, 1.00/6.34/4.67/2.96/2.28
and 1.01/6.21/4.49/2.86/2.21 for Lu-177, respectively. The SUVs
obtained using the Intevo 16 and Intevo Bold showed no
statistically significant difference(p>0.05). Conclusion: In the past,
only qualitative analysis was possible using a gamma camera.
On the other hand, it is possible to not only acquire anatomic
localization, 3D tomography, but also achieve the quantitative
analysis of the SUVs in SPECT/CT scanners. We could lay the
groundwork for quantitative analysis of various isotopes, such as
Tc-99m, 1-123, I-131 and Lu-177 by B.Q.C and verify the accuracy
of SUV measurements using the ACR phantom. Moreover,
periodic calibration is necessary to maintain the precision of the
quantitative evaluation. Thus, we can perform the quantitative
analysis of isotopes in follow-up scans obtained using the
SPECT/CT examinations and evaluate therapeutic responses in
theranostics.
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OP-180

Differential Diagnosis of Lewy Body Dementia
andAlzheimer’s Disease in ECD SPECT Images Using 2D
and 3D CNN Methods

Y.Ni', Z.Lin’, S. Tsen', M. Pai?, P. Chiu?, G. Hung* K. Lin®, I. Hsiaos, C.
Chang’, Y. Chang®;

"Health Physics Division, Institute of Nuclear Energy Research,
Atomic Energy Council, Taoyuan, TAIWAN, ?Alzheimer’s Disease
Research Center, National Cheng Kung University Hospital,
Taiwan, TAIWAN, *Department of Neurology, Show Chwan
Memorial Hospital, Changhua, TAIWAN, *Department of
Nuclear Medicine, Chang Bing Show Chwan Memorial Hospital,
Changhua, TAIWAN, *Department of Nuclear Medicine and
Molecular Imaging Center, Linkou Chang Gung Memorial
Hospi-tal, Taoyuan, TAIWAN, $Department of Medical Imaging
and Radiological Sciences & Healthy Aging Center, Chang

Gung University, Taoyuan, TAIWAN, "Department of Neurology,
Kaohsiung Chang Gung Memorial Hospital, Kaohsiung, TAIWAN,
8Department of Neurology, Institute of translational research in
biomedicine, Kaohsiung Chang Gung Memorial Hospital, Chang
Gung University College of Medicine, Kaohsiung, TAIWAN.

Aim/Introduction: The purpose of this study was to evaluate
the differential diagnostic performance of 2D and 3D CNN deep
learning models on Tc-99m ECD SPECT images of Alzheimer’s
disease (AD) and Lewy Body Dementia (LBD). Materials and
Methods: Since Taiwan’s insurance pays Tc-99m ECD SPECT for
the diagnosis of dementia, in order to facilitate future clinical
application scenarios, this study was conducted using the brain
nuclear medicine imaging database established in Taiwan, which
includes 4 hospitals. In order to balance the amount of training
data, Tc-99m ECD SPECT images of 112 AD patients and 127 LBD
patients were selected. The method of image standardization
was to perform spatial normalization through SPM5 software
and use the whole cerebellum as a reference region for intensity
normalization. We used 2D and 3D convolutional neural networks
for the AD/DLB classification task, where the 2D model used
the InceptionV3 pre-trained model for transfer learning, and the
3D model used composed of 4 layers of 3D convolutional layer
architecture. 90% of all the data was used as a training set, and
the other 10% was used as an independent test set. And used
5-fold cross-validation to reduce the issues of overfitting and
selection bias. During the training process, the t-SNE method
was used to visualize the data distribution of the classification.
The performances of the models were analyzed by indicators
such as sensitivity, specificity, precision, accuracy, and F1 score.
Results: As shown in Table 1, the performances of the AD/LBD
classification task on the independent test set using the 2D
and 3D CNN models. In the 2D CNN model, the sensitivity for
detecting LBD was 1.0, the specificity was 0.77, the precision was
0.79, the accuracy was 0.88, and the F1 score was 0.88; in the 3D
CNN model, the above indicators were 1.0, 0.85, 0.85, 0.92, and
0.92, respectively. Conclusion: In this study, using Tc-99m ECD
SPECT images, both 2D and 3D CNN deep learning models can
distinguish the two most common neurodegenerative diseases
AD and LBD. The research results show that the performance of
the 3D CNN model is better than that of the 2D CNN model, which
might due to the relatively complete preservation of the spatial
relationship of the 3D image.
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OP-181

Validation of dramatic CT topogram dose reduction with
use of tin filter

K. Christensen’, P C. Holdgaard', L. L. Dstergard’, N. A.
Bebbington?;

'Lillebaelt University Hospital, Vejle, Vejle, DENMARK,

2Siemens Healthcare A/S, Aarhus, DENMARK.

Aim/Introduction: The CT tin (Sn) filter reduces unnecessary
dose compared with conventional filtration. Saltybaeva et al.
(1) found optimal Sn-topogram settings of Sn100kV/75mA in
abdominal phantoms, providing large dose savings compared to
non-Sn topograms. However, scan ranges outside the abdomen
are often performed in PET-CT and SPECT-CT. The aim was to
find the optimal Sn-topogram settings for ranges outside the
abdomen. Materials and Methods: The Kyoto Kagaku adult
whole-body phantom was scanned on a PET-CT system with
standard and obese habitus, with several Sn-topogram (Sn140kV/
Sn100kV and 75mA/20mA) and non-Sn topogram settings
(20mA  with  100kV/120kV  (conventional reference)/140kV).
Dose Length Product (DLP) was recorded for each topogram. To
evaluate effect on tube current modulation, CT scans were made
after each topogram, and mAs-profiles plotted (Z-direction). To
determine effect on visual identification of anatomical landmarks
for planning scan ranges, 16 landmarks were scored for visibility
on a scale of 1-3. 4 metal objects were placed on the phantom
(1 abdominal, 2 thoracic, 1 mandibular), to determine visibility
for applying Metal Artefact Reduction. Landmarks and metal
artifacts were evaluated by one trained observer. All findings
were compared to the conventional reference. Results: DLP
(mGy.cm) for the conventional reference (120kV/20mA) was 4.8.
DLP was reduced with settings of 100kV/20mA (2.6mGy.cm),
Sn140kV/20mA (1.6mGy.cm), Sn100kV/75mA (1.1mGy.cm) and
Sn100kV/20mA (0.3mGy.cm), representing dose savings of 46%,
67%, 77% and 94% respectively. For standard and obese patients,
all mAs profiles were comparable to the conventional reference,
apart from in the abdominal scan range at Sn100kV/20mA for the
obese patient, showing mAs reduction of up to 10%. Similarly,
Sn100kV/20mA did not allow visualization of the abdominal metal
object in standard and obese modifications. All other ranges and
settings showed all metal objects. At Sn100kV/20mA for the
standard patient, visibility of 14/16 landmarks were comparable
with the conventional reference, whilst visibility of the scapulae
and the bottom of the liver were reduced, and for the obese
patient, visibility of the lumbar spine and iliac crests were reduced
in addition. Conclusion: Sn100kV/75mA should be used for scan
ranges which include the abdomen, providing 77% topogram
dose saving compared with the conventional reference. However,
if the scan range does not include the abdomen, Sn100kV/20mA
appears to be adequate, and saves an additional 73% topogram
dose compared with Sn100kV/75mA. References: 1.Saltybaeva
N,Krauss AAlkadhi H. Technical note: radiation dose reduction
from computed tomography localizer radiographs using a tin
spectral shaping filter. Med Phys. 2019;46(2):544-549.

OP-182

Clinical Application of SPECT Phantoms Created Using
Paper Phantoms

T. Nagahara', T. Katafuch??, T. Inagaki’, R. Isobe’, K. Kato',
'Nagoya University Graduate School of Medicine,

Nagoya, JAPAN, °Gifu University, Gifu, JAPAN.

Aim/Introduction: In recent years, single-photon emission
computed tomography (SPECT) research has become mainstream
in nuclear medicine, with increasing use of three-dimensional
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phantoms. In contrast, two-dimensional paper phantoms are
restricted for evaluating planarimages because they lack thickness
and cannot be easily applied to three-dimensional SPECT images.
However, previous studies have shown that paper phantoms
can be applied in SPECT evaluation and that 3D images can be
delineated from 2D images. This study examined the optimal
conditions for evaluating SPECT images using a SPECT phantom
created from paper phantoms and discussed the possibility of
its clinical application. Materials and Methods: Paper phantoms
were designed using PowerPoint based on Burger's phantom
and were created by mixing *™TcO,-prepartation and black ink,
loading it into an ink cartridge, and printing it using an inkjet
printer. Subsequently, a SPECT phantom was fabricated by
alternately overlapping the paper phantoms with polystyrene
foams or acrylic plates to determine its thickness. This was used for
the SPECT collection with a gamma camera, and the differences
in the images obtained were compared. To determine the optimal
conditions, the pixel size was divided into two classes: one in
which the pixel size was smaller than the distance between
the paper phantoms, and the other in which the pixel size was
approximately the same as the distance between the paper
phantoms. In addition, another SPECT phantom was created using
clinical images as the design for the paper phantoms, and the
images of SPECT and static acquisition were compared. Results:
Under clinical conditions, a pixel size smaller than the phantom
spacing was appropriate for evaluating SPECT images using
a SPECT phantom created from paper phantoms. The counts
obtained using acrylic plates decreased by >50% compared to
those obtained using polystyrene foams, resulting in a smaller
visible area. Furthermore, the SPECT images had indistinct edges,
whereas the static images showed an overall clearer image.
Conclusion: A study with a view to clinical applications, such as
creating a SPECT phantom using acrylic plates and clinical images
and evaluating the images, suggests that this phantom can be
applied in clinical practice.

OP-183

SPECT/CT-ONLY Imaging for Sentinel Lymph Node
Biopsy in Breast Cancer: Efficient and Effective

B. Bosveld', R. A. ialdés Olmos?, W. van der Bruggen', C. D.
Bavelaar-Croon® B. F. Bulten';

'Slingeland Hospital, Doetinchem, NETHERLANDS,

?Leiden University Medical Center, Leiden, NETHERLANDS,
3Alexander Monro Hospital, Bilthoven, NETHERLANDS.

Aim/Introduction: For nuclear imaging prior to sentinel lymph
node biopsy in breast cancer (SLNB), current international
guidelines propose flexible directives. A previous survey of 57
nuclear medicine departments in the Netherlands showed
wide variation in interpretation of those directives. Nearly all
scanning protocols (98%) were based on planar scintigraphy,
with Single Photon Emission Computed Tomography combined
with Computed Tomography (SPECT/CT) used exclusively in
cases of inadequate sentinel lymph node (SLN) visualisation. One
hospital skipped planarimaging and directly applied SPECT/CT to
identify SLNs, which is an efficient protocol in terms of capacity
planning for staff and gamma cameras. We therefore investigated
whether SPECT/CT-ONLY could safely replace our standard planar
scintigraphy protocol. Materials and Methods: \We conducted a
randomised non-inferiority trial comparing SLNB operation time
after SPECT/CT versus planar scintigraphy. Enrolled patients were
assigned 1:1toacontrol group (planar protocol,i.e. multidirectional
static images plus skin marking) and an intervention group
(SPECT/CT protocol, i.e. SPECT/CT-ONLY without skin marking).
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Informed consent was obtained. Participants received two
periareolar intracutaneous injections into the affected breast.
Two hours later they underwent the scanning protocol they were
assigned to. Surgery was performed three to four hours post
injection. To answer our primary research question, we calculated
the 95% confidence interval for difference in SLNB operation
time between the two groups. A 95% confidence interval entirely
below 5 minutes additional operation time after SPECT/CT would
demonstrate significant non-inferiority. Secondary outcomes
were SLNs identified by nuclear medicine physicians and SLNs
removed by surgeons. Results: Between April 1T and December
31, 2022, 79 adult women were enrolled. For 65 of these 79
participants (82%) SLNB operation time could be analysed. Mean
difference in operation time between SPECT/CT and planar group
was -1.83 minutes, i.e. shorter operation time in the SPECT/CT
group. The 95% confidence interval (-4.73;+1.08min) was entirely
below +5 minutes. In all 79 participants one (85%), two (13%) or
three (2%) SLNs were preoperatively identified. In 8 participants
(10%) not all preoperatively identified SLNs were removed. This
occurred 7 times in the planar group and 1 time in the SPECT/
CT group. Conclusion: SPECT/CT-ONLY seems to be not only
an efficient, but also an effective preoperative nuclear medicine
imaging protocol for SLNB in breast cancer. Operation time was
significantly non-inferior after SPECT/CT compared to planar
scintigraphy, and we reported lower incidence of non-removed
SINs in the SPECT/CT group.

OP-184

Contamination of the Isolation Room After lodine-131
Ablation Treatment

K. Levéinen, N. Miettinen, H. Leskinen, J. Heikkinen;
Department of Radiology and Nuclear Medicine, The
wellbeing services county of South Savo, Mikkeli, FINLAND.

Aim/Introduction: Orally ingested iodine-131 is used for the
treatment thyroid grand cancers. Due to the radiation hazard that
the high energy radiation (max. energy 364 keV) of I-131 induces,
isolation of the treated patients is a necessary procedure. The
Finnish Radiation and Nuclear Safety Authority requires that the
residual activity inside the patient is under 800 MBq (a measured
dose rate of <40 pSv/h) before ending the isolation. During the
isolation, patients contaminates the room with their excretion.
Therefore, conducting a thorough decontamination as part of the
room cleaning is a vital part of the radiation safety procedures in
the hospital. A dose rate exceeding 5 pSv/h measured from an
item is considered a radiation hazard and the item in question
needs to be stored in a decay-in-storage before wash or disposal.
This study aims to determine the frequency of contamination
in different locations in the isolation room. Materials and
Methods: The contamination level of ten selected locations of
the isolation room was measured after 30 patients treated with
1110, 1850 or 3700 MBq of iodine-131. The measurements were
conducted using handheld dose rate meter after the patient left
the isolation room. The measured locations were: both sides of
the pillow, bed linen, patient clothing, patient slippers, toilet seat,
toilet bowl, floor drain and waste containers in bathroom and
patient room. Results: The isolation room was found contamined
(dose rate >5 pSv/h) frequently at least in one location. However,
the contamined locations were mostly the patient room
and bathroom waste containers (50% and 33% of the times
respectively). Patient clothing was found contamined two times
(max 147uSv/h), pillow and bed linen both a single time. The
dose rates of the toilet bowl and the floor drain did not exeed the

@ Springer

threshold of contamination. The contamination of these locations
was found to be caused by saliva, sweat or urine. Conclusion: The
results indicate that the contamination in the isolation room after
jodine-131 treatment is minimal. Since the contamination was
mostly found from the waste containers where contamination
can be expected, we can conclude that the patients have been
well-informed of the radiation hazards of the treatment. The
results of this study helps to keep the personell, who clean the
room after isolation, better informed of the radiation safety of their
work furhermore preventing the contamination spread from the
isolation room. References: Finnish Radiation and Nuclear Safety
Regulation stuklex (2013)

OP-185

Dose rate evaluation of patients performing diagnostic
Nuclear Medicine procedures

A. Santos, P Colarinha;

Hospital Cuf Descobertas, Lisbon, PORTUGAL.

Aim/Introduction: Patients submitted to Nuclear Medicine (NM)
procedures are non-sealed sources of radiation. Diagnostic NM
is considered to involve small amounts of radiation to both the
patient and the public. The aim of this study is to answer three of
the most common questions asked by patients, regarding public
exposure, with the use of a quantitative method and relate the
results with legal dose limits and international recommendations.
Materials and Methods: Dose-rate (microsievert/hour) was
measured at 1m distance, at the end of three diagnostic
procedures (Geiger-muller counter): 1) Bone Scintigraphy (BS)
with #™Tc-HDP (N=48), 2) Myocardial Perfusion Scintigraphy (MPI)
with ®™Tc-Tetrofosmine (N=31) and 3) PET with "®F-FDG (FDG)
(N=50). The average dose was used to calculate the cumulative
dose on 3 hypothetical scenarios, corresponding to three of the
most common questions asked, in regard to public irradiation:
A) | will travel for 2h in a private car, is the dose to my driver
within legal limits? B) Will we be within public dose limits if |
sleep tonight with my spouse? C) Can | go to work tomorrow?
Results: Dose-rate was measured and its average determined
(table 1). The cumulative dose for each scenario was calculated
(table 1). Conclusion: Public legal annual limit of TmSv was not
reached in any of the studied scenarios. Only in Scenario B) for
MPI group was reached the cumulative dose of 0,3mSv. This
study allowed our group to communicate with patients about
the public exposure in an informed and evidence-based manner.
References: - Radiation Protection N° 180 - Medical Radiation
Exposure of the European Population. European Commission
(2014). Available at: https://eceuropa.eu/energy/sites/ener/
files/documents/RP180.pdf - Bartlett ML. Estimated dose from
diagnostic nuclear medicine patients to people outsider the
nuclear medicine department. Radiation Protection Dosimetry.
2013; 157(1):44-52. - European Council Directive 2013/59/
Euratom on basic safety standards for protection against the
dangers arising from exposure to ionising radiation and repealing
Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom,
97/43/Euratom and 2003/122/ Euratom. Official Journal of the
European Union 2014;L13:1-17. - Harding LK, et al. Dose rates
from patients having nuclear medicine investigations. Nuclear
Medicine Communications. 1985; 6:191-194. « Mountford PJ, et
al. Radiation dose rates from adult patients undergoing nuclear
medicine investigations. Nuclear Medicine Communications.
1991; 12: 767-777. « Harding LK, et al. Radiation doses to those
accompanying nuclear medicine department patients: a waiting
room survey. 1994; 21(11):1223-1226.
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K. Herrmann;

University Hospital Essen, Department of Nuclear Medicine,
Essen, GERMANY.

OP-187

Predictive value of [18F]F-Choline and PSMA-based
quantitative parameters for response to [177Lul]
Lu-PSMA-617 therapy in mCRPC: The added value of
dynamic FDG acquisition using Patlak method

S. Miet’, B. Maucherat', P Baumgartner', E. Picot-Dilly’, P Lalire',
A. Morel-Thierry', D. Rusu', M. Le Thiec', V. Nicolas?, F. Rolland', C.
Rousseau’, L. Ferrer?:

'1CO René Gauducheau, F-44800 Saint-Herblain,

Nantes, FRANCE, °ICO René Gauducheau, F-44800
Saint-Herblain, Nantes Université, Univ Angers, INSERM,

CNRS, CRCI2NA, F-44000, Nantes, FRANCE.

Aim/Introduction: [177Lu]Lu-PSMA-617 (Lu-PSMA) is a promising
therapy for metastatic castration-resistant prostate cancer
(mCRPQ), but there is still a need for reliable predictive tools to
balance risk and benefit. Recent studies suggest that FDG PET/CT
(FDG) may have added value in predicting response to therapy
compared to [68Ga]Ga-PSMA-11 PET/CT (PSMA)[1]. This study
compared the predictive value of [18F]F-Choline (FCH), PSMA and
FDG-based quantitative parameters and assesses the added value
of dynamic FDG acquisition using the Patlak method[2]. Materials
and Methods: We retrospectively enrolled 26 patients with
mCRPC, of which 10 had complete pre-therapeutic data (FCH,
PSMA, and FDG and FDG dynamic PET/CT) and sufficient clinical
follow-up (2023-059). Tumour volumes were delineated using
semi-automatic segmentation (3DSLICER), and PSA changes were
recorded according to the Prostate Cancer Working Group Criteria
(PCWGC(3) after three cycles of Lu-PSMA. PET/CT quantitative
parameters were compared with PSA early change response. For
all acquisition types, patient global scores were defined as the
maximum and median of SUVmax, SUVmean, SUVmedian, and TLG.
Results: In total, 1099, 625, 681 and 993 segmentations were
respectively delineated on FCH, FDG,FDG dynamic PET/CT
and PSMA images. Lesion volumes defined on FCH and PSMA
examinations were not different (p-value=0.06) as opposed to
those compared on FDG/FCH and FDG/PSMA examinations
(p-value<0.005). Lesion volumes defined on Patlak’s Ki images
were not different to volumes defined on the other modalities
(p-values>0.10) except for FDG (p-value=0.005). Regarding PSA
change, 7 patients had a positive response defined as a drop-off
superior to 30%. The three non-responders exhibited the lowest
maximum SUVmax values on PSMA examinations (p-value=0.01).
Conclusion: This study aimed to provide insights into the
predictive value of FDG, FCH and PSMA-based quantitative
parameters for response to Lu-PSMA therapy in mCRPC.
Preliminary results showed that patients with the highest PSMA
SUVmax better respond to 177Lu-PSMA therapy. The dynamic
FDG acquisition benefit using Patlak method still needs to be
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addressed. These findings may help improve patient selection for
Lu-PSMA therapy. References: 1. Jadvar H. The VISION Forward:
Recognition and Implication of PSMA-/18F-FDG+ mCRPC.J Nucl
Med. 2022:63:812-815. 2. Dias AH, Pedersen MF, Danielsen H, Munk
OL, Gormsen LC. Clinical feasibility and impact of fully automated
multiparametric PET imaging using direct Patlak reconstruction:
evaluation of 103 dynamic whole-body 18F-FDG PET/CT scans.
Eur J Nucl Med Mol Imaging. 2021;48:837-850.

OP-188

FAP-Targeted Radiopeptide Therapy using'”’Lu-, 2?°Ac-
and90Y-labeled 3BP-3940 in Diverse Advanced Solid
Tumors: First-in-Humans Results

J.Zhang', V. Jakobsson', A. Mishra?, A. Eismant?, L. Greifenstein?,
C. Kramer? A. Klega?, C. Landvogt?, C. Mueller?, R. P Baum?;
"National University of Singapore, Singapore, SINGAPORE,
2Curanosticum Wiesbaden-Frankfurt, Center for Advanced
Radiomolecular Precision Oncology, Wiesbaden, GERMANY.

Aim/Introduction: The purpose of this study was to determine
the feasibility of using a novel FAP-targeted cyclic peptide
3BP-3940 for peptide targeted radionuclide therapy (PTRT) and
present first-in-humans results using "’Lu, *°Y and “*Ac labeled
3BP-3940 in end-stage cancer patients. Materials and Methods:
40 patients (23 men and 17 women; mean age 60.8+10.2 years)
with advanced metastatic cancers of the pancreas, breast, lung,
esophagus, hepatocellular, appendix, ovary, prostate and bowel
presented with disease progression after previous treatments and
were treated with '77Lu-, 2Ac- and Y- PTRT between March 2021
and October 2022. Pre-treatment PET/CT imaging was done with
%Ga-3BP-3940 to determine tumor uptake. Treatment response
was evaluated according to RECIST and EORTC. Kaplan-Meijer
survival analysis was performed to calculate overall survival (OS),
defined from the start of PTRT. Results: Cumulative activity was
for 7Lu 7.0 + 2.0 GBq; range 2 - 12 GBq (n, patients=33, 82.5%),
Y 53 + 2.0 GBqg; range 1.9- 7.6 GBq (n, patients = 10, 25%) and
25Ac 89 + 3.4 MBg; range 5.0 - 18 MBq (n, patients = 28, 70 %).
Visual analysis of posttherapy whole-body scans and SPET/CT
scans demonstrated significant uptake and retention of 3BP-3940
in tumor lesions on delayed imaging in all patients, with very high
tumor-to-background ratio. Dosimetry was calculated for one
pancreas cancer patient who received 9.73 GBqg 177Lu, uptake
was for the brain 37 mGy, for the lungs 161 mGy, for healthy liver
tissue 86 MGy, for the pancreas 142 mGy, for the kidneys 265
mGy, and for the primary pancreas lesion 2200 mGy. 6-8 weeks
after the first cycle, responses were progressive disease (n=7, 27
%), partial remission (n=13, 50 %), mixed pattern (n=2, 8 %), and
stable disease (n=4, 15 %). Patient 17 is after two cycles 3BP-3940
PTRT in complete remission. For the entire cohort from the start of
PTRT (n = 40), the median OS was 10.0 months. In the subgroup
of patients with advanced pancreatic adenocarcinoma (n = 10),
the median OS was 7.5 months. Conclusion: 3BP-3940 PTRT is
feasible with "7Lu/?Y/?»Ac either alone or as TANdEM treatment
of end-stage cancer patients. Treatments were well-tolerated
without significant adverse effects. 3BP-3940 PTRT demonstrated a
favorable biodistribution, significant uptake and retention in tumor
lesions with very high tumor-to-background ratio, and should
objective responses in advanced metastatic adenocarcinomas
and sarcomas. The survival benefit for pancreatic adenocarcinoma
patients seems to be very promising.
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OP-189

Static and dynamic 68Ga-FAPI-46 PET in 18F-FDG-
negative pulmonary lesions - target validation and
imaging properties

M. Roehrich, J. Daum, J. Hoppner, F. Eichhorn, K. Schlamp, E.
Gutjahr, H. Winter, U. Haberkorn;

University Hospital Heidelberg, Heidelberg, GERMANY.

Aim/Introduction: Fibroblast activation protein (FAP) expressing
Cancer associated fibroblasts (CAFs) are crucial for the progression
of malignant tumors, among them lung cancer (LC). In particular,
CAFs are present in lepidic LCs. This subtype of LC is frequently
18F-FDG-negative, but also other LC subtypes can exhibit variable
glucose metabolism. Given the strong expression of FAP in the
stroma of LC, 68Ga-FAPI-PET is a promising imaging modality for
LCin general and particularly for primary FDG-negative pulmonary
lesions as 18F-FDG-negativity cannot exclude malignancy in these
cases. Here, we have confirmed FAP-expression of CAFs in lepidic
LCs and evalauted the diagnostic potential of 68Ga-FAPI-PET for
18F-FDG-negative pulmonary lesions. Materials and Methods:
HE staining and FAP-immunohistochmistry of paraffin embedded
sections of 24 lepidic LC was performed. Static (60 minutes p.i.)
and dynamic 68Ga-FAPI-46 PET was applied in 20 patients with
18F-FDG negative pulmonary lesions. After PET imaging, all
patients underwent lung biopsy and histological diagnosis.
Pulmonary lesions and healthy appearing lung tissue were
contured manually and SUVmax, SUVmean and corrresponding
target to background ratios of 68Ga-GAPI-46-PET and 18F-FDG
imaging were calculated. Dynamic 68Ga-FAPI-46 PET data was
analzyed qualitatively and quantitatively (time to peak and
kinetic modeling). Results: Immonohistochemistry showed
strong FAP-expression in lepidic LC. Histology revealed LC in 6/15
patients and benign results in 9/15. LCs showed markedly higher
68Ga-FAPI-46 uptake than 18F-FDG uptake (average SUVmax
3,93 +/- 0,89 versus 1,54 +/- 0,52, average SUVmean 2,47 +/- 0,54
versus 1,08 +/-0,38). In particular, a lepidic LC was well decernable
in 68GA-FAPI-46-PET (SUVmax 3,80, SUVmean 1,75 versus 0,60),
but not in 18F-FDG (SUVmax 0,94). Benign lesions also showed
higher 68Ga-GAPI-46-uptake than 18F-FDG-uptake (SUVmax 3,12
+/- 1,95 versus 2,16 +/- 1,24, SUVmean 1,89 +/- 1,34 versus 1,26
+/- 0,81), but the average 68Ga-FAPI-46/18-FDG average ratio
was higher in LC than in benign lesions (3,64 +/- 1,59 versus 1,89
+/- 0,32). In dynamic imaging, LC and benign lesions showed
different time activity curves with increasing uptake for 15-20
minutes followed by slow washout for LC and constant washout
for benign lesions, which was reflected by prolonged time to peak
of (815 +/- 330 seconds versus 410 +/- 440 seconds). Conclusion:
Static and dynamic 68Ga-FAPI-46 PET is a promising approach for
the characterization of 18F-FDG-negative pulmonary lesions. As
68Ga-FAPI-46 PET reflects the presence of CAFs in LC, it provides
tumor biology-based imaging information and may impact future
clinical decision making in this challenging setting.
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OP-190

%8Ga-FAPI-46 vs '®F-FDG PET/CT and contrast-enhanced
CT in patients with advanced gastrointestinal stroma
tumors (GIST)

T. Bartel’, K. M. Pabst', A. Milosevic?, S. Bauer’, J. Falkenhorst’,
H. Lanzafame', I. A. Mavroeid?®, M. Nader, J. T. Siveke’**, K.
Herrmann', R. Hamacher?, W. R Fendler';

'Department of Nuclear Medicine, West German Cancer Center,
University Hospital Essen, Essen, GERMANY, ?Department of
Diagnostic and Interventional Radiology and Neuroradiology,
University Hospital Essen, Essen, GERMANY, *Department of
Medical Oncology, West German Cancer Center, University
Hospital Essen, Essen, Germany, Essen, GERMANY, “Bridge
Institute of Experimental Tumor Therapy, West German

Cancer Center, University Hospital Essen, Essen, GERMANY,
*Division of Solid Tumor Translational Oncology, German
Cancer Consortium (DKTK, Partner Site Essen) and German
Cancer Research Center, DKFZ, Heidelberg, GERMANY.

Aim/Introduction: GISTs are the most common mesenchymal
tumors of the gastrointestinal tract. Contrast-enhanced CT is
current clinical standard diagnostic, however lacks detection of
small lesions and peritoneal deposits. ®Ga-FAPI-46 PET images
tumor-associated fibroblast in a wide range of tumor entities
with high accuracy. Our aim was to investigate tracer uptake and
detection efficacy of %Ga-FAPI-46 PET compared to '®F-FDG PET/
CT and contrast-enhanced CT in patients with GIST. In addition,
we aimed to assess the impact on treatment management.
Materials and Methods: All patients with GIST in our prospective
database of 899 patients who underwent ®Ga-FAPI-46 PET/
CT between June 2020 and March 2023 were retrospectively
reviewed. Clinical data, histo- and molecular pathology including
mutation status (c-KIT, PDGFRA) were collected. Lesion- and
region-based detection efficacy was assessed compared to
8F-FDG PET/CT and contrast-enhanced CT, subdivided into true-/
false-positive and true-/false-negative findings. Histopathology/
follow-up were standard of reference. SUV/SUV L /SUV
and Tumor-to-Background Ratios (TBR) of both tracers were
compared using Wilcoxon test. Impact on management was
assessed by pre- and post-imaging questionnaire sent to the
treating physicians. Results: A total of n=10 patients with a
median age of 61 years (range: 55-84 years) and advanced GIST
were analyzed. C-KIT/PDGFRA mutation was present in n=7/1
patients. Overall, n=56 tumor lesions were detected (local: n=35
(62%), lymph node: n=1 (2%), distant (soft tissue/organ): n=20
(36%)). Detection rates for contrast-enhanced CT/'8F-FDG PET
/%Ga-FAPI-46 PET were n=34/32/11 (local tumor), n=1/1/1 (lymph
node), n=20/13/13 (distant)). N=14 lesions (19.7%; lymph nodes
in one patient (histopathology available: n=4)) were false-positive
on contrast-enhanced CT/'8F-FDG PET and true-negative on
%Ga-FAPI-46 PET. N=1 lesion (1.4%; distant metastasis) was
false-positive on %Ga-FAPI-46 PET and true-negative on both
other imaging modalities. In a patient-based analysis, interpatient
heterogeneity was observed for both tracers with average SU\/peak
values ranging from 1.0 to 12.7 for %Ga-FAPI-46 PET and from
1.6 to 6.3 for ®F-FDG PET. SUV__/SUV__showed no significant
difference between both tracers ('®F-FDG vs. %Ga-FAPI-46: 5.0
(#2.1) vs. 49 (+4.3);, p=0.23/3.1 (+1.3) vs. 3.0 (+2.6); p=0.28).
TBR (p=0.028) was significantly higher for '®F-FDG PET and

muscle
TBR souponiver ShOWeEd  NO difference (p=0.75/p=048). Biopsy
was prevented (n=1)/performed additionally (n=2) due to
%Ga-FAPI-46 PET. Conclusion: Tracer uptake was heterogeneous
for 8F-FDG and ®Ga-FAPI-46 PET resulting in highest detection

rate for contrast-enhanced CT alone. Due to additional detection
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of distant metastases on ®Ga-FAPI-46 PET, management changed
in one third of patients. Accuracy will be further evaluated in an
ongoing prospective trial (NCT05160051).

OP-191

Radiolabeled Somatostatin Receptor Antagonist versus
Agonist for Peptide Receptor Radionuclide Therapy in
Patients with Therapy-resistant Meningiomas - Phase 0
Part of the Promenade Study

C. Eigler', L. McDougall', A. Bauman', P Bernhardt?, M.
Hentschel’, K. A. Blackham', G. Nicolas', M. Fani', D. Cordier’, D.
Wild';

"University Hospital Basel, Basel, SWITZERLAND,

2University of Gothenburg, Gothenburg, SWEDEN.

Aim/Introduction: Our aim was to compare the meningioma
and organ absorbed doses of the new radiolabeled somatostatin
receptor antagonist ["7Lu]Lu-DOTA-JRT1 with the established
radiolabeled somatostatin receptor agonist ['7’Lu]Lu-DOTATOC
in the same patients with progressive meningiomas that are
refractory to standard treatment. Materials and Methods:
In this prospective, single-center, open label phase 0 study
(NCT04997317), 6 patients were included: 3 men and 3 women
(mean age 63.5 years, age range from 39 to 83 years). Patients
received 6.9-73 GBq (standard activity) [’LulLu-DOTATOC
followed by 3.3-4.9 GBqg (2 GBg/m? x body surface area) ['"Lu]
Lu-DOTA-JR11 in an interval of 10+1 weeks. In total one ['/Lu]
Lu-DOTATOC and 2-3 ['"/Lu]Lu-DOTA-JR11 treatment cycles were
performed. Quantitative SPECT/CT was done at ~24, ~48 and
~168 h after injection of both radiopharmaceuticals in order
to calculate meningioma and organ doses (3D segmentation
approach). Disease control rate (DCR) was calculated. Results: The
median (range) of the mean meningioma absorbed dose of one
treatment cycle was 11.5 (4.7-22.7) Gy for ['"/Lu]Lu-DOTA-JR11 and
3.4 (0.8-10.2) Gy for [""LulLu-DOTATOC, (P=0.03). The mean bone
marrow and kidney absorbed doses after one treatment cycle
were 0.28 (0.16-0.39) and 3.6 (1.6-5.9) Gy for ["’Lu]Lu-DOTA-JR11 as
well as 0.11 (0.05-0.17) and 3.0 (1.3-5.3) Gy for ['"Lu]Lu-DOTATOC,
respectively. According to the CTCAE v5.0 two patients
developed reversible grade 2 lymphopenia after one cycle ['7Lu]
Lu-DOTATOC. Afterwards, two patients developed reversible
grade 3 lymphopenia and one patient developed reversible
grade 3 lymphopenia and neutropenia after 2-3 cycles ['”/Lu]
Lu-DOTA-JR11. No grade 4 or 5 adverse events were observed
>15 months after therapy start. DCR (all stable disease) was 83%
(95% Cl, 53-100%) at >12 months after inclusion. Conclusion:
[""LulLu-DOTA-JR11 shows 2.2-5.7 times higher meningioma and
1.7-3.1 times higher bone marrow absorbed doses compared to
['"/Lu]Lu-DOTATOC despite 1.4-2.1 times lower injected activities.
First efficacy results indicate a high DCR with an acceptable safety
profile in this conventional treatment-resistant meningioma
patients. Therefore, larger studies with ["/Lu]Lu-DOTA-JR11 are
warranted.

OP-192

Inter-institutional differences and common ground in
77Lu-PSMA radionuclide therapy: International survey in
95 theranostic centers

A. Farolfi'?, W. Armstrong?, L. Djaileb’, A. Gafita*, M. Hotta?, M.
Auerbach? L. Unterrainer?, W. P. Fendler®, M. Rettig®, M. Eiber’, M.
Hofman® B. Hadaschik®, K. Herrmann?, J. Czernin?, J. Calais?, M.
Benz*:

'Division of Nuclear Medicine, IRCCS Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, ?Ahmanson
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Translational Theranostics Division, Department of Molecular
and Medical Pharmacology, University of California Los
Angeles, Los Angeles, CA, UNITED STATES OF AMERICA,
*Nuclear Medicine Department, Univ. Grenoble Alpes, INSERM,
CHU Grenoble Alpes, Grenoble, FRANCE, “The Russell H.
Morgan Department of Radiology and Radiological Science,
Johns Hopkins University School of Medicine, Baltimore,

MD, UNITED STATES OF AMERICA, *Department of Nuclear
Medicine and German Cancer Consortium (DKTK), University
Hospital Essen, University of Duisburg-Essen, Essen, GERMANY,
Department of Urology, University of California Los Angeles,
Los Angeles, CA, UNITED STATES OF AMERICA, "Department
of Nuclear Medicine, Klinikum Rechts Der Isar, Technical
University of Munich, Munich, GERMANY, éProstate Cancer
Theranostics and Imaging Centre of Excellence, Molecular
Imaging and Therapeutic Nuclear Medicine, Peter MacCallum
Cancer Centre, Melbourne, AUSTRALIA, °Department of
Urology, University of Duisburg-Essen and German Cancer
Consortium-University Hospital Essen, Essen, GERMANY.

Aim/Introduction: 7’Lutetium-labeled prostate-specific
membrane antigen (Lu-PSMA) radionuclide therapy has proven
its effectiveness in prospective randomized clinical trials and
received FDA and EMA approval in 2022. Patient numbers and
number of theranostic centers are expected to significantly
increase, requiring standardization/harmonization of patient
selection, therapy protocols, therapy response assessment and
treatment discontinuation criteria. The aim of this international
questionnaire study was to assess operational differences and
similarities between Lu-PSMA treatment centers. Materials and
Methods: The web-based questionnaire comprised 62 questions.
The survey was designed by a core team of 5 physicians and
externally reviewed by international experts before an e-mail
invitation for study participation was sent in June 2022. E-mail
recipientsincluded 1) all centers involved in patient recruitment for
the TheraP and VISION trials 2) PubMed search for corresponding
authors on clinical Lu-PSMA publications, and 3) international key
contacts. Duplicates were removed. The survey was closed in late
September 2022. Results: 95 out of 211 (45%) contacted centers
completed the questionnaire. Most participating centers were
located in Europe (51%), followed by north- and south-America
(22%), Asia (22%), Oceania (3%), and Africa (2%). During the
12 months prior to this study, a total of 5906 patients received
Lu-PSMA therapy in the 95 participating centers. Most patients in
these last 12 months were treated in Europe (2840/5906; 48%),
followed by Asia (1313/5906; 22%) and Oceania (1225/5906;
21%). To assess patient eligibility, PSMA-ligand PET or SPECT
was performed in all centers and %Ga-PSMA-11 was the most
frequently injected radiotracer (77%). Mean standard injected
activity per cycle was 7.3 GBq (range 5.5-11.1 GBq). Additional
pre-therapy imaging included FDG-PET/CT, contrast enhanced CT,
renal and bone scintigraphy in 49%, 32%, 30%, and 15% of centers
for clinical standard of care/compassionate care/local research
protocols, and 26%, 60%, 21%, and 67% respectively for industry
sponsored trials. PSMA-PET eligibility criteria included subjective
qualitative assessment of PSMA positivity in 33%, VISION criteria
in 23%, and TheraP criteria in 13% of centers. 33/95 (35%) centers
did not apply standardized response assessment criteria. Of
the remaining centers, PSMA PET Progression Criteria (PPP) for
treatment response were applied by 37%, RECIST by 24%, PCWG3
by 22%, RECIP by 11%, and PERCIST by 7%. Conclusion: Results
revealed inter-institutional differences in Lu-PSMA radionuclide
therapy. Standardization/harmonization of protocols and criteria
is desirable in anticipation of increasing number of patients and
theranostic centers.
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Safety and dosimetry evaluation of personalized dose
1131-apamistamab prior to HCT in the phase 3 SIERRA
trial for patients with relapsed/refractory acute myeloid
leukemia (R/R AML)

N. Pandit-Taskar', M. Natwa?, M. Chen®, W. Yap*, G. Wiseman’, E.
Leungs, A. Desar’, P. Brodin’, E. Haeuber’, A. Nahar’, R. L. Wah/é;
"Molecular Imaging and Therapy, Memorial Sloan Kettering
Cancer Center, New York, NY, UNITED STATES OF AMERICA, °Ohio
State University, Columbus, OH, UNITED STATES OF AMERICA,
3Yale New Haven Hospital, New Haven, CT, UNITED STATES

OF AMERICA, *University of Kansas Medical Center, Kansas

City, KS, UNITED STATES OF AMERICA, *Mayo Clinic Rochester,
Rochester, MN, UNITED STATES OF AMERICA, °The Ottawa
Hospital, Ottawa, ON, CANADA, "Actinium Pharmaceuticals,
Inc., New York, NY, UNITED STATES OF AMERICA, $Washington
University St. Louis, St. Louis, MO, UNITED STATES OF AMERICA.

Aim/Introduction: 1131-apamistamab is a radioimmunocon-
jugate to CD45 that delivers high-dose targeted radiation to
hematopoietic cells, allowing for myeloablation prior to allogeneic
hematopoietic cell transplant (@HCT) in patients with active R/R
AML. Here we present a safety and dose-response evaluation
of targeted high-dose 1131-apamistamab from the SIERRA
randomized controlled Phase 3 trial, compared to physician’s
choice of conventional care (CC). Materials and Methods: Patients
with active R/R AML were randomized to 1131-apamistamab
vs. CC. Patients on the 1131-apamistamab arm received study
drug with fludarabine and total body irradiation (2 Gy) followed
by aHCT. Pts on CC arm received physician’s choice of salvage
therapy. Organ-specific uptake and dosimetry estimates based on
gamma camera imaging following tracer dose administration was
used to individually tailor the prescribed activity of the therapeutic
dose of 1131-apamistamab. Estimated total integrated activity
coefficients (TIACs) and organ-specific absorbed dose estimates
were calculated for each patient. The estimated absorbed doses
to organs-at-risk were tabulated along with the rates of relevant
non-hematological grade >3 adverse events in this heavily
pre-treated patient population. Results: Out of the 153 patients
enrolled in the SIERRA trial, 76 were in the [131-apamistamab arm
and 77 in the CC arm. All 66 patients that received the therapeutic
dose of 1131-apamistamab went on to receive an aHCT vs. only
14 patients (18.2%) on the CC arm using standard conditioning
regimens, and the 66 patients treated with 1131-apamistamab
form the subset for this analysis. 113 1-apamistamab prior to aHCT
was well tolerated with low rates of non-hematological grade>3
adverse events in the form of sepsis (4/66, 6.19%), mucositis (10/66,
15.2%), pneumonitis (2/66, 3.0%), acute kidney injury (3/66,
4.5%), acute GVHD (4/66, 6.1%) and acute liver injury (2/66, 3.0%).
Median estimated absorbed dose to bone marrow was 16 Gy
(range: 5 to 45 Gy), with median dose to relevant organs-at-risk
being generally low at 2.5 Gy to lungs, 2.4 Gy to small intestine,
4.1 Gy to kidneys and 3.6 Gy to stomach. Liver was considered the
dose limiting organ-at-risk in this trial with maximum tolerated
dose of 24 Gy, and median received dose of 21.6 Gy, with very few
grade >3 liver toxicities observed. Conclusion: 1131-apamistamab
conditioning followed by aHCT proved safe and tolerable in this
population of heavily pre-treated patients with active R/R AML.
This treatment delivered high-dose targeted radiation to leukemic
cells, while doses to organs-at-risk were well below safety limits
established from external beam radiation.
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89Zr-DFO-girentuximab PET/CT imaging for clear cell
renal cell carcinoma - ZIRCON study results of diagnostic
performance, including in very small lesions

S. Martina’, P Mulders?, B. M. Shuch?, A. J. Pantuck®, M. A. Morris®,
V. Master®, A. Scott®”#, C. van Praet®, C. Bailly', B. Onal’"'?, T.
Aksoy”, R. Merkx?, D. M. Schuster’, S. Lee™, N. Pandit-Taskar™', A.
C. Fan” L. Tauchmanova', K. Schmidt'®, P Allman’®, K. Vadali’, C.
Hayward', J. Bernhard®;

"Telix Pharmaceuticals, Melbourne, AUSTRALIA, °Radboud
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AUSTRALIA, °Universitair Ziekenhuis Gent, Gent, BELGIUM,
"“Nantes University Hospital, Nantes, FRANCE, ''Istanbul
University, Istanbul, TURKIYE, ?Cerrahpasa Medical, Istanbul,
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OF AMERICA, *Weil Cornell Medical Center, New York, NY,
UNITED STATES OF AMERICA, ""Stanford University School of
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advanced pharmaceutical services Forschungsgesellschaft mbH,
Dresden, GERMANY, *Premier Research, Morrisville, NC, UNITED
STATES OF AMERICA, ?°CHU de Bordeaux, Bordeaux, FRANCE.

Aim/Introduction: Accurate noninvasive techniques to risk
stratify patients with renal mass remains an unmet need.
Girentuximab is a chimeric monoclonal antibody with high
affinity for carbonic anhydrase IX (CAIX), which is highly expressed
in clear cell renal carcinoma (ccRCC); thus, ¥Zr-DFO-girentuximab
may aid diagnosis, characterization, and differentiation of ccRCC
and other renal lesions. ZIRCON was an open label, multicenter
clinical trial evaluating the performance of #Zr-DFO-girentuximab
PET/CT for detection of ccRCC. We present data on diagnostic
performance of in very small renal lesions, and inter-/intrareader
consistency. Materials and Methods: 300 patients with an IDRM
(<7 cm; cT1) scheduled for partial or radical nephrectomy within
90 days from planned ®Zr-DFO-girentuximab administration
received a single dose of ®Zr-DFO-girentuximab IV (37 MBg+10%;
10mg girentuximab) on Day 0 and underwent abdominal PET/
CT imaging on Day 5 (+2days). Blinded central histology review
determined ccRCC status. PET positivity was assessed by 3
independent blinded central readers. The coprimary objectives
were to evaluate both the sensitivity and specificity of #Zr-DFO-
girentuximab PET/CT imaging in detecting ccRCC, using histology
as the standard of truth. Key secondary objectives included
both sensitivity and specificity in the subgroup of patients with
IDRM <4cm (cT1a). Other secondary objectives included safety
and tolerability. Fleiss" kappa statistics determined agreement
between qualitative visual assessment of &Zr-DFO-girentuximab
tumour targeting (tracer uptake in target lesion: yes/no); an
intra-class kappa of >0.70 was considered acceptable. Cohen's
kappa statistics determined intra-reader reproducibility. Results:
300 patients received #Zr-DFO-girentuximab (mean age 62+12y;
71% Male). The primary analysis included 284 evaluable patients
(central histology and readable PET). Across all 3 readers, the
average [95% Cl] sensitivity and specificity was 86% [80%, 90%] and
87% [79%, 92%)] respectively for coprimary endpoints, and 85%
[77%, 91%] and 90% [79%, 95%] resp. for key secondary. Sensitivity
and specificity in lesions <2cm ranged from 90-100% . Inter- and
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Intra-reader consistency was 91% and 100%, respectively. Of 263
adverse events (AEs) in 124 patients, 2 AEs of mild intensity were
treatment related. Conclusion: #Zr-DFO-girentuximab PET/CT is a
well-tolerated, accurate, noninvasive modality for imaging of renal
masses for detection and characterization of ccRCC, supporting
patient treatment/management decision making. References:
ClinicalTrials.gov Identifier: NCT03849118. Disclosures: Telix
Pharmaceuticals sponsored this study.
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Computer-Aided Development of Trop-2-Targeted
Peptides for Radiotheranostic Applications for Pancreatic
Cancer

H.Hong', ). HuU', Y. Cong', X_Li', Y. Wang*

'Nanjing University, Nanjing, CHINA, °China

Pharmaceutical University, Nanjing, CHINA.

Aim/Introduction: Trophoblast cell-surface antigen 2 (Trop-2)
is involved in the proliferation and progression of various solid
tumors. Trop-2 targeted antibody drug conjugates have showed
good efficacy and safety profile in patients with many cancer
types. Thus, a noninvasive method for fast delineation of Trop-2
can significantly benefit cancer diagnosis and therapy monitoring.
The goal of this study is to develop peptide ligands with strong
affinity to Trop-2 was and labeled them with different radiometals
for positron emission tomography (PET) imaging and targeted
radiotherapy of pancreatic cancer. Materials and Methods: \With
the analysis of crystal structure from human Trop-2, molecular
docking strategies (e.g. SiteMap and FT Map) was used to find
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five potential binding pockets inside Trop-2, and determined the
critical amino acids inside. We identified five peptide sequences
with strong binding affinity against Trop-2. One candidate (named
TP1) was conjugated with p-SCN-Bn-NOTA and subsequently
radiolabeled with gallium-68. Flow cytometry, microscopy
studies, cell internalization assay, and competitive binding assay
were conducted to investigate the cellular interaction behavior of
TP1 peptide in Trop-2 positive BXPC-3 pancreatic cancer cells. PET
imaging with %Ga-NOTA-TP1 was carried out in pancreatic tumors
with different Trop-2 expression levels. Western blot of tumor
lysate was conducted to correlate the uptake of %Ga-NOTA-TP1
with Trop-2 expression level. Finally, lutetium-177 was also labeled
with NOTA-TP1 to treat BxPC-3 tumors. Results: Both TP1 (Kd =0.62
nM) and NOTA-TP1 (Kd = 15.1 nM) showed good binding affinity
and specificity against uPA, confirmed by abovementioned assays.
%Ga-NOTA-TP1 had a fast internalization into Trop-2+ BxPC-3 cells,
significantly higher than that in AsPC-1 cells (Trop-2 low). Serial
PET imaging revealed that ®Ga-NOTA-TP1 had a fast and strong
accumulation in BxPC-3 tumors (6.8 + 1.4 %ID/g at 1 h pi,n=4),
significantly higher than those in AsPC-1 tumors at all time points
examined. In vivo Trop-2 specificity was confirmed and the tumor
uptakes obtained from PET correlated with Trop-2 expression in
tumor measured by Western Blotting. '’Lu labeling of NOTA-TP1
was also achieved with a radiochemical yield of 34.2 + 6.4% (n =
4) and good radiochemical purity, while '”’Lu-NOTA-NP1 showed
significant tumor growth inhibition for BxPC-3 in vivo, with
no noticeable toxicity incurred. Conclusion: Quantitative PET
imaging with ®Ga-labeled TP1 peptides can facilitate oncologists
to adopt more relevant treatment planning, and '"’Lu-labeled TP1
can kill pancreatic cancer selectively. Those radiolabeled peptides
can serve as good radiotheranostic agents for pancreatic cancer.

OP-213

Glioblastoma and Pancreatic Adenocarcinoma - Versatile
radiolabeled probe targeting Low Density Lipoprotein
Receptors (LDLR)

1. Tworowska', L. Flores', X. Qu', C. Malicet?, R. Zielinski*, P
Lecorche', E. Delpassand?, J. Temsamani’;

"RadioMedix Inc.,, Houston, TX, UNITED STATES OF AMERICA,
“Vect-Horus, Marseille, FRANCE, *MDAnderson, Houston, TX,
UNITED STATES OF AMERICA, “RadioMedix, Houston, TX, UNITED
STATES OF AMERICA, *Vect-Horus, Marseille Cedex 15, FRANCE.

Aim/Introduction: RMX-VH is a proprietary chelator
modified-peptide developed for radiotheranostic targeting the
Low-Density Lipoprotein Receptors (LDLR)-overexpressing in solid
tumors. The overexpression of LDLR has been reported in multiple
solid tumors and correlated with disease prognosis. In addition,
LDLRs are known to facilitate the transport of endogenous ligands
through the blood-brain barrier (BBB). RMX-VH can serve as a
delivery vector to pass the BBB and target LDLR-overexpressed
GBM. Our goal was to synthesize and characterize *'?Pb-RMX-VH,
develop a protocol of SPECT ?"Pb-imaging, and perform
to complete in vitro/in vivo pre-clinical studies in relevant
glioblastoma (GBM) and pancreatic-ductal adenocarcinoma
(PDAC) models. In parallel, we evaluated the distribution and
safety of ®Ga-RM-VH in eIND studies. Materials and Methods:
The labeling of RMX-VH (25ug) with ?'?Pb chloride was done using
a manual approach in acetate buffer pH=6.0 in the presence of
40mg/ml ascorbate used as a scavenger. The radio/chemical
purity was analyzed using iTLC chromatography, radio/UV
HPLC, and gamma counter normalized for 2'?Pb and '?Bi energy
windows. The uptake studies were completed in multiple GBM
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cancer cell lines (U87MG, A172,U373) and PDAC (HPAF-II, BxPC-3,
and MiaPaCa2 ) showing various levels of LDLR expression. The
SPECT images were acquired using a gamma-eye camera at
2h, 4h, and 24h post-injection with follow-up biodistribution
studies. The organs and tumor were collected, weighed, and
the tissue radioactivity was measured with a gamma counter.
The percentage of injected dose-per-gram of tissue (%ID/g) was
calculated and decay-corrected. Results: Our results showed
that the radiopharmaceutical had a radiochemical purity of over
98% and no indication of radiolysis at 4 hours post-synthesis. The
cellular uptake studies confirmed time-dependent accumulation
of the agent reaching the highest uptake at 24h for HPAFII (13.7
%ID/g), BXPC3 (10.9 %ID/g) and lower for MiaPaca2 (3.6 %ID/g),
and Colo357 (2.99 ID/g). The SPECT imaging studies showed
selective accumulation of the agent in the orthotopic models
of PDAC50 as early as 2h post-injection. The uptake correlated
with bioluminescent data and PET/CT imaging studies using
diagnostics analog, ®Ga-RMX-VH. The bioD studies have shown
(7.05 %ID/q) retention of the agent in the orthotopic PDAC at
2h post-injection, slightly reduced at 4h (4.56 %ID/g) and 24h
(5.44 %ID/g) with renal excretion from the bloodstream as the
main route of elimination. Conclusion: Our findings suggest that
RMX-VH has favorable LDLR-tumor targeting properties. Ongoing
studies include the evaluation of the companion diagnostic
%Ga-RMX-VH in eIND clinical studies in the USA.

OP-214

Preparation and preclinical evaluation of ACE1 targeting
molecular probe ®Ga-DOTA-BPP

Q. Zhang, 7. Yang, Z. Hua;

Peking University Cancer Hospital, Beijing, CHINA.

Aim/Introduction: Triple negative breast cancer (TNBC), is
estrogen receptor (ER), progesterone receptor (PR) and human
epidermal growth factor receptor 2 (HER2) are all negative breast
cancer by pathological examination, and the prognosis of this
type of breast cancer is extremely poor. Angiotensin-converting
enzyme 1 (ACE) is an important part of human renin-angioten-
sin-aldosterone system. Relevant literature has shown that ACE1
is highly expressed in the TNBC cell line MDA-MB-231. Therefore,
ACE1 is expected to become a new target of TNBC. In this study,
%Ga-DOTA-BPP, a novel peptide nuclide molecular imaging probe
targeting ACET was constructed. The tumor-specific molecular
imaging ability of the probe was evaluated by MDA-MB-231 and
MCF-7 tumor models using Micro-PET/CT equipment. Materials
and Methods: The peptide DOTA-BPP was radiolabeled with
positron nuclide 68Ga. The labeling rate and radiochemical
purity of the peptide were determined by Radio-HPLC. The in
vitro stability of the peptide in normal saline and 5% human
serum albumin (5% HSA) was analyzed. Pharmacokinetics were
used to investigate the metabolism of the probe in the blood
of normal mice. Immunohistochemical methods were used to
analyze the expression of ACE1 in clinical TNBC specimens, and
then two breast cancer models of MDA-MB-231 and MCF-7 were
constructed to verify the specificity of the probe. The mouse model
was injected with 3.7 MBq %Ga-DOTA-BPP in the tail vein, and
Micro-PET/CT imaging was performed on the mouse model with
tumor. To investigate the tumor imaging ability of #Ga-DOTA-BPP
Results: The radiochemical purity of the product was greater than
99% after purification by C18 column. The radiochemical purity
of the product was greater than 95% after the probe was placed
in normal saline and 5% HSA for 2 hours. The mean expression
rate of ACE in 143 clinical TNBC specimens was about 27%. The
half-life of %Ga-DOTA-BPP in the blood of normal mice was 1.41
min and 14.18 min, respectively, indicating that the probe could
be rapidly metabolized in the blood. Imaging results showed that
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the probe was concentrated at the tumor site of MDA-MB-231
in ACE positive breast cancer model, but no significant uptake
was observed at the tumor site of MCF-7 in ACE negative breast
cancer model. Conclusion: Molecular probe %Ga-DOTA-BPP has
good stability in vitro, and preliminary studies have shown that
this probe has good targeting to TNBC tumors. Therefore, this
study is expected to provide a new strategy for the diagnosis and
treatment of TNBC.

OP-215

Construction of a novel PET probe of lodine-124 labeled
ADC for Trop-2 targeting and Micro-PET imaging
Z.Zeng', D.Li", X Yan? L. Li, J. Ding', X. Sheng? H. Zhu', Z. Yang';
'Department of Nuclear Medicine, Peking University

Cancer Hospital & Institute, Beijing, CHINA, 2Department

of Genitourinary Oncology, Peking University

Cancer Hospital & Institute, Beijing, CHINA.

Aim/Introduction: Trop-2 is closely associated with the
development and progression of various tumors, and its high
expression is indicative of poor prognosis. Non-invasive imaging
of Trop-2 in vivo can be achieved with an iodine-124 () labeled
antibody drug conjugates (ADC, IMMU-132) positron emission
tomography (PET) probe, which offers an essential approach
for diagnosing and monitoring tumors with anti-Trop-2 clinical
practice. Materials and Methods: In this study, we stained
Trop-2 in pancreatic cancer tissue samples from patients with
varying survival rates and developed a novel Trop-2 targeting
molecular probe, "*I-IMMU-132. We investigated the targeting
and binding abilities of the probe to Trop-2 positive tumors in
Capan-1/MDA-MB-468/Mcf-7 cells and their animal models.
Results: Immunofluorescent staining revealed that Trop-2 is
highly expressed in human pancreatic cancer and can predict
the prognosis. The constructed '*-IMMU-132 probe had reliable
radio-chemical characteristics and maintained binding affinity (Kd
= 2.200 nmol/L). The probe uptake by Trop-2 positive Capan-1/
MDA-MB-468 cells increased in a time-dependent manner. The
probe specifically bound to Capan-1/MDA-MB-468 tumors in vivo,
and the T/muscle ratio of SUVmax gradually increased with time
from 4.30 £ 0.55 to 10.78 + 1.80 (p<0.01) in the Capan-1 model
and from 8.84 + 0.95 t0 32.20 + 2.9 (p<0.001) in the MDA-MB-468
model. The biodistribution and pharmacokinetics of '*-IMMU-132
in the mouse model were consistent with the imaging, and the
estimated dosimetry for humans was acceptable (the effective
radiation dose was less than 4.2 mSv when 70 MBq probe was
injected). Conclusion: *I-IMMU-132 PET is a promising imaging
technique for delineating Trop-2 positive tumors, with great
potential in early diagnosis and targeted population selection of
patients.
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Immuno-PET Imaging of Tumor Mesothelin Expression
with Gallium-68 Radiolabeled Nanobody
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Medicine, Shanghai Jiao Tong University, Shanghai, CHINA.
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Aim/Introduction: Mesothelin (MSLN) overexpresses in various
solid tumors especially in pancreatic cancer and ovarian cancer
while limited in normal tissues, making it a promising candidate for
molecularimaging and targeted therapy. Nanobodies, the smallest
antibody derived fragment, are facile to modify for functional
agent conjugation, together with ideal characteristics appropriate
to aforementioned application. Then immuno-positron
emission tomography (Immuno-PET) could provide valuable
whole-body information for analysis of related target properties
and potential lacks. The objective of this work was to evaluate
the in vivo distribution property of the nanobody (MS3) as
MSLN-overexpressing tumor-directing agent via immuno-PET
study. Materials and Methods: By labeling a MSLN-specific
nanobody with Gallium-68, we developed a MSLN-targeted
immune-PET imaging probe [%¥GalGa-NOTA-MS3. The in vivo
characteristics and specificity of the probe was estimated in
preclinical tumor models bearing different level of MSLN. Then
we strived to reduce renal uptake with premedication of sodium
maleate, thereby improving visualization of intraperitoneal tumor
lesions and protecting from radiation-induced nephrotoxicity. The
mean percentage of injected dose per gram (%ID/g) for various
tissues were obtained by drawing regions of interest. Human
cancer cells lines BxPC-3 and HuH-7 were identified as respectively
high and low MSLN-expressing, and the BxPC-3 MSLN knockout
(BXPC-3 KO) cell line was successfully constructed for comparative
study. Results: The non-decay corrected yield of ®Ga-NOTA-MS3
was around 47%, and the radiochemical purity exceeded 98%
according to radio-high-performance liquid chromatography.
Consistent with the results from western blot and immunohisto-
chemistry, the tumor uptake of %Ga-NOTA-MS3 was ranked from
highest to lowest in BxPC-3, BxPC-3 KO and HuH-7. Apart from the
half-hour point imaging greatly affected by blood-pool signal, the
tumor uptakes, tumor-to-muscle (T/M) and tumor-to-blood (T/B)
ratios of BxPC-3 on each time point were significantly higher than
those in the other two groups. The highest tumor uptake, T/M and
T/B of BxPC-3 come to 1.28%ID/g at 30 minutes post-injection,
22.2 and 8.18 at 4 h post-injection, respectively. Furthermore,
the pre-administration of sodium maleate significantly reduced
renal uptake of ®Ga-NOTA-MS3, from 32.2 to 7.52%ID/g at 30
minutes post-injection, without compromising tumor uptake,
hence ameliorate the delineation of tumor in situ. Conclusion:
We successfully validated one specific MSLN nanobody, MS3, and
the derived immune-PET probe ®Ga-NOTA-MS3 showed precise
visualization for accurate diagnosis of MSLN-expressing lesions.
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CD70-targeted immunoPET imaging of renal carcinomas
X. Zhou, Q. Xia, J. Liu, W. Wei;

shanghai jiaotong university, Shanghai, CHINA.

Aim/Introduction: The diagnosis of primary and metastatic
lesions in renal cell carcinoma (RCC) remains a clinical challenge.
The cluster of differentiation (CD70) is specifically expressed in
RCC making it a potential diagnostic and therapeutic target for
RCC. This work aims to develop an immuno-positron emission
tomography (immunoPET) imaging strategy targeting CD70
and to assess the diagnostic value of new molecular probes in
preclinical RCC models. Materials and Methods: CD70 expression
was detected in various types of RCCs and normal kidney tissues
using immunohistochemical staining. Two novel CD70-specific
single-domain antibodies (sdAbs) and their albumin-binding
domain (ABD) variants were produced and labeled with
gallium-68 (*Ga, T, , = 1.1 h) and zirconium-89 (*Zr, T, , = 784



Eur J Nucl Med Mol Imaging (2023) 50 (Suppl 1: S1-S898)

597

h) to develop radiolabelled agents with different half-lives. The
diagnostic properties of the developed tracers targeting CD70 (
[*Ga]Ga-NOTA-B3, [%GalGa-NOTA-B6, and [*Zr]Zr-DFO-ABDBE6)
were evaluated in subcutaneous RCC patient-derived xenograft
(PDX) models. For clinical study, PET/CT images were acquired
at 1 h after injection of [®Ga]Ga-NOTA-B6 (1.85-3.7 MBg/kg) in 3
RCC patients with metastases. Results: Expression of CD70 was
associated with gender, tumor differentiation, tumor thrombus,
necrosis, distant metastasis, and overall survival. SdAbs targeting
CD70 and ABD fusion proteins had high affinity for recombinant
human CD70. ImmunoPET imaging with [®GalGa-NOTA-B3 and
[**GalGa-NOTA-B6 visualized subcutaneous RCC with clarity.
Tumor uptake of [®GalGa-NOTA-B6 was significantly reduced after
the blockade of CD70. [®GalGa-NOTA-ABDB6 had significantly
prolonged in vivo circulation time. Multi-time point immunoPET
imaging with [*°Zr]Zr-DFO-ABDB6 showed that tumors were visible
within 144 h after injection, with the best tumor-to-background
ratio achieved at 72 h after injection. In 3 RCC cancer patients,
there was no adverse reaction during study. The uptake of [**Ga]
Ga-NOTA-B6 had signifcantly high tumor uptake in CD70-positive
metastatic lesions at Th post-injection. Conclusion: CD70 is
expressed in primary and metastatic lesions of most ccRCCs and
is strongly associated with patient survival. We have successfully
developed sdAb-derived CD70-targeted immunoPET tracers and
characterized their superior diagnostic accuracies in preclinical
RCC models.

OP-218

Screening, development and preliminary evaluation of
CLDN18.2 specific peptide PET probes

Z.Wang', C. Zhao?, J. Ding’, H. Zhu';

'Key Laboratory of Carcinogenesis and Translational
Research (Ministry of Education/Beijing), Key Laboratory for
Research Evaluation of Radiopharmaceuticals (National
Medical Products Administration), Department of Nuclear
Medicine, Peking University Cance, Beijing, CHINA,

’Key Laboratory of Carcinogenesis and Translational
Research (Ministry of Education/Beijing), Department of
Biochemistry and Molecular Biology, Peking University
Cancer Hospital and Institute, Beijing, Beijing, CHINA.

Aim/Introduction: Gastric cancer (GC) remains prevalent
worldwide, especially in Asian countries. Recent global clinical
trials have shown that CLDN18.2 is an ideal target for the treatment
of gastric cancer and patients with high CLDN18.2 expression
can benefit from targeted therapy. Therefore, accurate and
comprehensive detection of CLDN18.2 expression is important
to the effective use of this target. The objectives of this study are
to screen and obtain CLDN18.2 specific targeted peptides, and
construct %Ga labeled molecular probes to achieve real-time
and comprehensive evaluation of CLDN18.2 in vivo. Materials
and Methods: Phage display technology was used to screen
CLDN18.2 specific peptides from 100 billion libraries. 293TcoNE
cells were used to exclude non-specific binding and CLDN18.1
binding sequences while 293T<ON182 cells were used to screen
CLDN18.2 specific binding peptides. The monoclonal clones
obtained from phage screening were sequenced and peptides
were synthesized based on the sequencing results. Binding
specificity and affinity were assessed with FITC conjugated
peptide using ELISA, flow cytometry and immunofluorescence
experiments. DOTA conjugated peptide was also synthesized for
Ga radio labeling. The in vitro stability, in vivo molecular imaging
and biodistribution were also characterized. Results: Overall, 54
monoclonal clones were selected after phage display screening.
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Subsequently, based on cell ELISA results, CLDN18.2 preference
monoclonal clones were selected for DNA sequencing, and four
7-peptide sequences were obtained after sequence comparison.
Among them, a peptide named T37 was further validated in vitro
and in vivo. The T37 peptide specifically recognized CLDN18.2
but not CLDN18.1 and bound strongly and specifically to
CLDN18.2-positive cell membranes. The %Ga-DOTA-T37 probe has
good properties and high stability in vitro. It has high biological
safety and PET/CT studies have shown that it can specifically
target CLDN18.2 protein and CLDN18.2-positive tumors in mice.
Conclusion: A CLDN18.2-specific peptide T37 was obtained.
%Ga-DOTA-T37 demonstrated the superiority and feasibility of
being a CLDN18.2 specific probe in PCT/CT imaging that deserves
further development and exploitation.

OP-219

Immuno-PET of Colorectal Cancer with A CEA-Targeted
%Ga-Nanobody: From Bench to Bedside

L.Li'", X Lin', X Ma', F. Liu', B. Ji?, Z. Yang',

'Peking University Cancer Hospital & Institute, Beijing,

CHINA, ?Peking University, Beijing, CHINA.

Aim/Introduction: The accurate diagnosis of colorectal carcinoma
(CRC) can assist physicians in developing reasonable therapeutic
regimens, thereby significantly improving patient’s prognosis.
Carcinoembryonic antigen (CEA)-targeted PET imaging shows
great potential for this purpose. Despite showing remarkable
abilities to detect CRC, previously reported CEA-specific
antibody radiotracers or pretargeted imaging are not suitable
for clinical use due to poor pharmacokinetics and complicated
imaging procedures. In contrast, nanobodies exhibit ideal
characteristics for PET imaging, for instance, rapid clearance rates
and excellent distribution profiles, allowing same-day imaging
with sufficient contrast. In this study, we developed a novel
CEA-targeted nanobody radiotracer, ®Ga-HNIO1, and assessed
its tumor imaging ability and biodistribution profile in preclinical
xenografts and patients with primary and metastatic CRC.
Materials and Methods: HNIO1 was generated by immunizing
lama with CEA proteins and site-specifically with %Ga using the
THP as chelator. Micro PET imaging and biodistribution studies
were performed in CEA-positive LS174T and CEA-negative HT-29
xenografts. Following successful preclinical assessment, a phase |
study was conducted in 9 patients with primary and metastatic
CRC. Participants received 151.21 + 25.25 MBq of intravenous
%Ga-HNIOT and underwent PET/CT scan at 1 h and 2 h post
injection. Patients 01-03 also underwent whole-body dynamic
PET imaging within 0-40 minutes p.. All patients underwent
8F-FDG PET/CT imaging within 1 week after %Ga-HNIO1 imaging.
Tracer distribution, pharmacokinetics and radiation dosimetry
were calculated. Results: ®*Ga-HNIOT was successfully synthesized
within 10 minutes under mild conditions with radiochemical
purity > 98% without purification. Miro PET imaging revealed clear
visualization of LS174T tumors, while signals from HT-29 tumors
were significantly lower. Biodistribution studies indicated that
uptake of ®Ga-HNIOT in LS174T and HT-29 was 8.83 + 3.02 %ID/g
and 1.81 + 0.87 %ID/g, respectively, at 2 h p.i. No adverse events
occurred in all clinical participants after injection of ®Ga-HNIOT. A
fast blood clearance and low background uptake were observed,
and CRC lesions could be visualized with high contrast as early
as 30 minutes after injection. ®#*Ga-HNIOT PET could clearly
detect metastatic lesions in the liver, lung and pancreas, and
showed superior ability than '®F-FDG PET/CT in detecting small
metastases. Conclusion: %Ga-HNIOT is a novel CEA-targeted
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PET imaging radiotracer with excellent pharmacokinetics and
favorable dosimetry profiles. %Ga-HNIO1 PET is an effective and
convenient imaging tool for detecting CRC lesions, particularly for
identifying small metastases.

OP-220

Increasing the Tumor-to-Blood Ratio by Click-Cleavable
Radioimmunoimaging with [#°Zr]Zr-DFO-Trans-
Cyclooctene-Trastuzumab in Mice

K. E. de Roode'?, M. Viastara', R. Rossin', F. J. M. Hoeber?’,
M. BoswinkeF, L. H. J. Kleijn', J. Nagarajah?’, S. Heskamp?, M.
Riijpkema?, M. S. Robillard’;

"Tagworks Pharmaceuticals, Nijmegen, NETHERLANDS,
’Department of Medical Imaging, Radboud

University Medical Centre, Nijmegen, NETHERLANDS,
3SyMO-Chem, Eindhoven, NETHERLANDS.

Aim/Introduction: Positron-emission tomography (PET) imaging
using ®Zr-labeled monoclonal antibodies is limited by the long
blood circulation time of these antibodies, resulting in low
tumor-to-background ratios. To overcome this drawback, we
developed a #Zr-labeled Trastuzumab (Tmab) construct, [*°Zr]
Zr-TCO-Tmab comprising achemically cleavable trans-cyclooctene
(TCO) linker [1, 2] between antibody and radiometal-chelate. Upon
invivoreactionwithtetrazine (trigger) inblood, but notinside tumor
cells, a bioorthogonal click-to-release reaction leads to liberation
of rapidly clearing [*#Zr]Zr-DFO from the antibody construct.
Materials and Methods: Several [¥Zr]Zr-TCO-Tmab construct
variants were synthesised and their [#Zr]Zr-DFO release
upon reaction with trigger was evaluated in vitro. The best
performing candidate was studied in vitro on BT-474 cancer
cells to determine the rate of internalisation, and subsequently
in healthy and BT-474 tumor-bearing mice to determine the
biodistribution with and without trigger. In addition, PET imaging
of tumour-bearing mice administered with [*Zr]Zr-TCO-Tmab
was performed before and after trigger administration.
Results: The best performing [#Zr]Zr-TCO-Tmab and trigger pair
demonstrated 83% release of [#Zr]Zr-DFO fragment in mouse
plasma, and in line with predicted HER2 internalization over
time, successful internalisation of [*Zr]Zr-TCO-Tmab into BT-474
cells was observed in vitro. In tumor-bearing mice we observed
a striking increase of the tumour-to-blood ratio from 1.0 + 0.4 to
2.3 + 0.6 (p=0.0057) and from 2.5 + 0.7 to 6.6 + 0.9 (p<0.0001)
when the trigger was administered at 6 h and 24 h post-mAb,
respectively. Same-day PET imaging confirmed a clear increase
in tumor-to-background ratio after administration of trigger.
Conclusion: We demonstrated successful enhancement of
tumor-to-background ratios in mice using a click-cleavable

[¥Zr]Zr-TCO-Tmab  construct. The results presented here
demonstrate the potential of click-cleavable strategies
to reduce radiation doses and overcome inconvenient

lengthy intervals in PET imaging with full-size antibodies.
References: 1.\Versteegen,RM, etal, Clicktorelease:instantaneous
doxorubicin elimination upon tetrazine ligation. Angew Chem Int
Ed Engl, 2013. 52(52): p. 14112 6. 2. Rossin, R, et al., Chemically
triggered drug release from an antibody-drug conjugate leads to
potent antitumour activity in mice. Nat Commun, 2018. 9(1): p.
1484.
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Deep learning is a promising tool for fully automatic
malignant lesions identification and segmentation in
whole-body bone scans

F. Oliveira, A. Silva, J. Castanheira, M. Silva, C. Constantino, D. C.
Costa;

Champalimaud Foundation, Lisboa, PORTUGAL.

Aim/Introduction: Automated identification of malignant lesions
in whole-body bone scans (BS) as well as the delineation of those
lesions for the computation of the bone scan index are important
tasks for disease quantification. We aim to assess the feasibility of
fully automatic malignant lesion detection and segmentation in
BS using deep learning based on a U-Net architecture. Materials
and Methods: We randomly selected, from our archives, 434
whole-body BS obtained with #™Tc-HDP (**"Tc-hydroxydiphos-
phonate), in anterior and posterior projections. Two nuclear
medicine physicians reviewed the BS and all information contained
in the patients’ clinical records. Thereafter, they labeled all bone
lesions suspected of malignancy. A self-adaptative Bayesian
classifier was used for semiautomatic lesion segmentation [1].
For each malignant lesion, the segmentation was done in the
projection displaying higher contrast to the background. In cases
where two segmentations were obtained (one per projection),
they were fused afterward. For fully automatic lesion detection
and segmentation, we trained a two-channel 2D U-Net using the
nnU-Net framework [2]. The dataset was randomly split into 384
BS for training and the remainder 50 for the test. The posterior
projection of each BS was mirrored to match the anterior
projection pixel-by-pixel and then used as a second channel
in the 2D U-Net. The Dice coefficient was used to measure the
pixelwise agreement between the semiautomatic and fully
automatic segmentations. Results: In total, 155 BS were identified
by the physicians as having at least one malignant lesion, 137
were included in the training, and 18 were in the test set. Most of
the “non-malignant” BS were from oncological patients with only
degenerative bone and joint disease. After applying the 2D U-Net
model obtained in the training process to the test set, 16 out of 18
BS were correctly identified as having malignant lesions (sensitivity
89%), and 31 out of 32 without malignant lesions (specificity 97%).
The BS classification predictive positive value (PPV) was 94%.
Regarding the quality of the segmentation on the 18 BS of the
test set with malignant lesions, the median Dice coefficient was
0.68 (interquartile range 0.48-0.77), with sensitivity of 54%, and
PPV of 90%. Conclusion: The solution here implemented using
deep learning is a promising tool for the automatic identification
of BS with malignant lesions and their segmentation. Financial
support: Project LISBOA/NORTE-01-0247-FEDER-017685, from
PORTUGAL2020. References: [1] Constantino et al. J Digit Imaging.
2023. doi:10.1007/510278-023-00823-y. [2] Isensee et al. Nature
Methods. 2021 doi:10.1038/541592-020-01008-z.
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OP-222

Using a 3-D UNet artificial intelligence model to segment
PSMA-avid lesions in ®®Ga-PSMA-11 PET/CT images

E. Greenblatt', M. Maker', A. Kadumberi', S. Wail, P Kuo’;
"Invicro, Needham, MA, UNITED STATES OF AMERICA,

?Telix Pharmaceuticals, North Melbourne, AUSTRALIA.

Aim/Introduction: ®Ga-PSMA-11, a PET imaging
radiopharmaceutical, is utilized for staging and detection of
biochemical recurrence of prostate cancer. PSMA-avid lesion
segmentation enables assessment of quantitative volumetric and
SUV metrics. Segmentation is resource demanding - particularly
with extensive multi-system disease. The aim was to develop
artificial intelligence segmentation of lesions trained with
®Ga-PSMA-11 image datasets. Materials and Methods: 660 PET/
CT images were gathered from three sites. Images from two
sites were divided into training (n=585) and benchmark (n=30)
datasets; the third site’s images (n=45) were test data. A standard
was developed for disease below 3g/ml that may be clinically
relevant in low disease burden patients. Semi-automated tools
were utilized to label bone, lymph node, liver, prostate/prostate
bed, peritoneal, pleura, and adrenal lesions. UNet models were
trained to predict lesion classes at both high and low resolution;
several included a physiological uptake segmentation class.
Models were tested in cross-validated predictions of training
data, and lead models were evaluated with benchmark and
validation datasets. For each lesion class the average, median, and
volume-weighted average dice (Dice,,) scores described model
performance. R? between predicted versus ground truth volume,
SUV mean, SUV maximum, PSMA load, and the fraction of cases
that were purely false-positive or false-negative characterized
the model’s stratification of disease burden across patients.
Results: Bone segmentations matched experts in all datasets and
models (0.79<Dice  <0.92). Lymph node performance was more
varied (0.44<Dice  <0.76), as was the prostate class where cases
were available (0.06<Dice <0.68). R? across patients followed a
similar pattern among classes with bone showing the strongest
relationships (0.83<R?*<1.00), while these measures were highly
varied for lymph node and prostate (0<R?<1.00). Low disease, liver
and other class performed poorly. One high-resolution model
with the physiological uptake class was highest performing
across datasets, although the high-resolution model without
such segmentation had superior lymph node segmentation
in the benchmark and test datasets. Clinical review of the
segmentations found bone and lymph node segmentations to
be valuable and beneficial in volumetric analysis of ®Ga-PSMA-11
images. Conclusion: High-resolution models trained on this
population are advantageous for segmenting large bone lesions
at resolutions twice the PET image. Lymph node and prostate
segmentations also performed well but require review in the
pelvic region. Segmentation of prostatic lesions are difficult to
distinguish from the bladder. The models segment low disease,
liver and other lesion classes poorly. The addition of more training
data, including no lesion images, may improve future models.

OP-223

A Feature-Based Ensemble of 3D U-Nets for Computed
Tomography (CT) Lung Lobe Segmentation

E. Amini'?, R. Klein'*%

'Ottawa Hospital Research Institute, Ottawa, ON,

CANADA, *Carleton University, Ottawa, ON, CANADA,

3The Ottawa Hospital Department of Nuclear

Medicine, Ottawa, ON, CANADA, “University of Ottawa
Department of Medicine, Ottawa, ON, CANADA.
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Aim/Introduction: Lung lobe segmentation is a critical step
in the diagnosis, treatment, and monitoring of lung diseases.
Recent advances in deep learning-based approaches have
shown promising results for accurate and efficient lung lobe
segmentation. However, the clinical applicability of these
algorithmsis challenging dueto a wide variation infissure anatomy,
disease and imaging methods. We propose a novel segmentation
method explicitly trained on a unique, heterogenous image set.
Materials and Methods: The study used a dataset of 120 CT scans
with annotations for lung lobes and trachea. Images were stratified
by difficulty of lung lobe segmentation by visual score on a 3-level
scale based on factors such as fissure perceptibility, completeness,
and presence of disease patterns. Data were then split randomly
into 80% for training and 20% for testing preserving stratification.
To prepare the training data, eigenvalue analysis of the Hessian
matrix at three different scales was performed on each scan to
generate tubular structures (e.g., blood vessels and airways) in the
image, at three levels of detail (coarse to fine). Consequently, each
lobe presents as its own network of airways and blood vessels;
revealing the fissures as gaps between these networks. Each CT
scan was then masked with the filtered image and its associated
trachea label, and a 3D U-Net architecture was separately
trained for each detail level. A fourth model was trained on the
unprocessed CT scans. As a final step, a random forest classifier was
trained to combine the outputs from these models to segment
each lobe. The performance of the proposed method is evaluated
using the dice similarity coefficient (DSC) and the mean surface
distance (MSD). Results: The proposed method DSC correlated
with difficulty class (DSC = 0.93+0.01, 0.91+0.09 and 0.71+026 for
easy, moderate, and hard, respectively). However, MSD (0.46+0.15,
0.44+0.09, and 0.48+0.14 mm) was consistent between difficulty
classes. These results are consistent with visual impression of
segmentation results in which erroneous segments tended to
crisscross the fissures. Conclusion: In this study, we performed
a lung lobe segmentation using a feature-based ensemble of
3D U-Net models using CT scans and tubular structure-filtered
images. The segmentation performance correlates with visual
impression of the task difficulty, achieving clinically useful results
with good image quality and good fissure visibility. Future efforts
must address difficult cases by improving automation and/or
enabling manual tweaking of automatic segmentation results.

OP-224

Improving Automated Lesion Detection and
Segmentation in PET/CT Scans: A Comparative Study of
3D UNet-Based Configurations

M. Namias, Y. V. Rotstein Habarnau;

Fundacion Centro Diagndstico Nuclear,

Buenos Aires, ARGENTINA.

Aim/Introduction: Fluorodeoxyglucose (FDG) positron emission
tomography / computed tomography (PET/CT) scans are
routinely used for oncologic staging and response assessment.
In this context, automatic lesion detection and segmentation is
still a challenging task, since lesions are not the only FDG-avid
regions, with physiological uptake also present on healthy tissues.
Moreover, lesions of different shapes, sizes and FDG uptake
may be found in diverse body regions. In this work, we explore
different deep learning strategies to improve the rate of both false
positive and false negative results in automated lesion detection
and segmentation. Materials and Methods: \We compared the
performance of different 3D UNet-based configurations that
automatically segment the lesions in PET/CT images. We trained
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a 3D UNet using different input channels: PET image, a denoised
PET image, the fusion of PET and CT images, and the fusion of PET,
CT and organ segmentations obtained from the CT images. We
also trained a mirror-UNet: one path segments the organs from a
CT image and the other one segments the lesions from the PET
image, with both paths sharing the bottleneck and thus obtaining
a multimodal representation of image features. We trained and
validated our networks on the AutoPET MICCAI 2022 Challenge
dataset [1], considering only the studies with lesions. We used the
Dice score, false positive (FPV) and false negative (FNV) volumes
as performance metrics, averaged over the studied test cases.
Results: We found that combining the PET and CT reduces the
FPV compared to the unimodal PET model (12.13 ml vs 25.27
ml), but slightly increases the FNV (8.67 ml vs 5.70 ml). They both
have similar Dice coefficients (0.65 for PET/CT vs 0.64 for PET).
Adding a tissue segmentation channel as an input reduces the
FPV compared to unimodal PET (13.02 ml), at the expense of
FNV and Dice performance (14.70 ml and 0.57 respectively). The
denoised version of the PET model had a very similar performance
to that of the original PET (Dice=0.64, FPV=26.51 ml, FNV=5.04
ml). The mirror-UNet configuration gave the best Dice and FNV
and a better FPV than de unimodal PET: Dice=0.67, FPV=18.93
ml and FNV=4.13 ml. Conclusion: We successfully compared
the performance of different 3D UNet-based configurations for
automatic lesion detection and segmentation in PET/CT, of which
the mirror-UNet variant is the best-performing one. References:
[1] https://autopet.grand-challenge.org/

OP-225

A Hybrid Neural Network Architecture to improve low-
dose PET Image Reconstruction

S. Kaviani', A. Sanaat’, M. Mokri', C. Cohalan’, J. Carrier'*:
"Université de Montréal, Montréal, QC, CANADA, *University of
Geneva, Geneva, SWITZERLAND, *CHUM - Centre hospitalier de
I'Université de Montréal, Montréal, OC, CANADA, “CHUM - Centre
hospitalier de I'Université de Montréal, Montreal, QC, CANADA.

Aim/Introduction: Positron emission tomography (PET) images
are prone to noise, resulting in low contrast and reduced
spatial resolution, particularly in low-count settings typical for
dynamic acquisitions. The challenge of low-count PET data is
a major concern in clinical practice, as it leads to difficulties in
image interpretation and may compromise the accuracy of
diagnosis. Therefore, developing an accurate and efficient image
reconstruction method for low-count PET data is essential.
In this work, we propose a novel deep-learning approach for
low-dose PET image reconstruction. Materials and Methods:
The novel deep learning approach for low-dose PET image
reconstruction by combining two neural network architectures,
the Transformer and UNet, and incorporating them into the
unrolled maximum a posteriori estimation (MAPEM) algorithm.
Our proposed approach was evaluated using both simulated
and real patient data. The simulated dataset was generated
using NiftyPET to simulate forward projection operators and
noise models to generate ground truth images and simulated
projection data, while the real patient dataset was acquired using
a Siemens Biograph mMR PET scanner. We also implemented
state-of-the-art methods for comparison purposes: OSEM,
MAPEM, and unsupervised denoising. The reconstructed
images are compared to ground truth images using metrics
such as peak signal-to-noise ratio (PSNR), structural similarity
index (SSIM), and relative root mean square error (rRMSE) to
quantitatively evaluate the accuracy of the reconstructed images.
Results: For the simulated data, our approach achieved an average
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PSNR of 3891, an average SSIM of 0.976, and an average rRMSE
of 0.077. These results outperformed 3 state-of-the-art methods,
which had average PSNRs of 36.54,37.15, and 37.88, average SSIMs
0f 0.969,0.972, and 0.974, and average rRMSEs of 0.105, 0.093, and
0.089. For the real patient data, our approach achieved an average
PSNR of 33.72, an average SSIM of 0.955, and an average rRMSE
of 0.129. These results also outperformed other methods which
had average PSNRs of 31.89, 32.12, and 32.87, average SSIMs of
0.944, 0.947, and 0.950, and average rRMSEs of 0.159, 0.149, and
0.145. Conclusion: These results demonstrate that our proposed
approach can effectively reconstruct low-dose PET images with
reduced noise levels and better edge preservation compared
to other reconstruction and post-processing algorithms. Our
method shows potential for clinical use as it can reconstruct
smooth images while preserving edges.

OP-226

A deep learning method for the recovery of standard-
dose imaging quality from ultra-low-dose PET on
wavelet domain

S. Xue', F. Liu', H. Wang?, M. Viscione', R. Guo?, A. Rominger', B. L%,
K. Shi';

"University of Bern, Bern, SWITZERLAND, ?Shanghai Jiao

Tong University School of Medicine, Shanghai, CHINA.

Aim/Introduction: Recent development in positron emission
tomography (PET) dramatically increased the effective sensitivity
by increasing the geometric coverage leading to total-body PET
imaging. This encouraging breakthrough brings the hope of
ultra-low dose PET imaging equivalent to transatlantic flight with
the assistance of deep learning (DL)-based methods. A critical
bottleneck for conventional DL-based methods is their limited
capability in the application in the heterogeneous domain of
PET imaging. We aim to develop a wavelet-based DL method
that can recover high-quality imaging from ultra-low-dose
PET. Materials and Methods: In contrast to traditional DL
techniques that perform denoising on the image domain, we
propose to feed the network with the wavelet-decomposed high
frequency component of PET imaging, where the noise is mainly
concentrated. The effectiveness and robustness of our proposed
approach was verified in tests of different imaging tracers on
different scanners. Total-body PET images of 550 patients using
BE-FDG, 'SF-PSMA, Ga-DOTA-TOC, ®Ga-DOTA-TATE, acquired
using total-body PET scanners, including Biograph Vision Quadra
(Siemens Healthineers), UEXPLORER (United Imaging) in Shanghai
and Bern, were included for the development and testing of the
proposed method [1]. The generated image quality was evaluated
with customized scoring system, using weighted global physical
metrics and local clinical-relevant features. Results: Although the
method was developed using data from one scanner, it achieved
score of 2.16 on both Quadra and Explorer, which improved
over conventional deep learning methods (2.09) and non-Al
enhanced images (1.66). Our deep learning methodology showed
advantages on all DRF (p < 0.05). Conclusion: The proposed
wavelet-based DL method leads to fast computation and
despeckling with well-preserved image details, which canimprove
the performance and robustness of image quality recovery on
ultra-low-dose PET imaging. It may improve the trustworthiness
and clinical acceptability of DL-based dose reduction. References:
Xue, Song, et al. “A cross-scanner and cross-tracer deep learning
method for the recovery of standard-dose imaging quality
from low-dose PET European journal of nuclear medicine and
molecular imaging (2021): 1-14.
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Sequential Deep Learning Image Enhancement Models
Improve Diagnostic Confidence, Lesion Detectability and
Image Reconstruction Time in PET

M. Dedja’, A. Mehraniar?, K. M. Bradley?, M. D. Walker', S. D.
Wollenweber*, R. Johnsen®, D. R. McGowan';

'Oxford University Hospitals, Oxford, UNITED KINGDOM,

°GE Healthcare, Oxford, UNITED KINGDOM, *Cardiff

University, Cardiff, UNITED KINGDOM, *GE Healthcare,
Waukesha, WI, UNITED STATES OF AMERICA,

SUniversity of Oxford, Oxford, UNITED KINGDOM.

Aim/Introduction: Investigate the potential benefits of sequential
deployment of two deep learning (DL) algorithms namely DL
Enhancement (DLE) and Dl-based time-of-flight (ToF) (DLT).
DLE aims to enhance the rapidly reconstructed ordered subset
expectation maximisation algorithm (OSEM) images towards
block-sequential-regularised-expectation-maximisation (BRSEM)
images [1], whereas DLT aims to improve the quality of BRSEM
images reconstructed without ToF [2]. As the algorithms differ
in their purpose, the sequential application may allow the
benefits from each to be combined. Materials and Methods: 20
FDG PET-CT scans were performed on a GE Healthcare PET-CT
D710 scanner. List-mode data was reconstructed with four
combinations of algorithms: 1.BRSEMToF, 2.BRSEMnonToF+DLT,
3.0SEMToF+DLE and 4.0SEMToF+DLE+DLT. To assess image
noise, 30mm-diameter spheres were drawn in both lung and liver
to measure standard deviation of voxels within the volume. In a
blind clinical reading, an experienced reader rated the images in
a five-point Likert scale (5 best) based on diagnostic confidence
and lesion detectability. The reader also ranked the images based
on the same metrics (1 best). Statistical differences were corrected
for multiple comparisons using Bonferroni correction. Results: For
reconstructions 1-4 noise in the liver was 0.24+0.04,0.23+0.06,0.1
9+0.04,0.19+0.04. There was a significant decrease in image noise
for 3&4 compared to the reference reconstruction (1) (Bonferroni
corrected p<0.02), demonstrating that reconstructions with
DLE have lower liver noise. Conversely, for the lung 0.07+0.0
2,0.08+0.02,0.07+£0.02,0.07+0.02 with no statistical difference
across reconstructions (p>0.05). Clinical image reading scores
showed a significant preference for OSEMToF+DLE+DLT over
other reconstructions in both lesion detectability(p<0.05) and
diagnostic confidence(p<0.05). The score for lesion detectability
in reconstructions 1-4 was 3.85+0.48,3.75+0.54,3.6+0.66,4.8+0.40
and the ranking was 2.40+0.80,2.65+1.01,2.55+1.02,1.00+0.00. For
diagnostic confidence the score was: 3.50+0.59,3.35+0.65,3.65+
0.57,4.84+0.40, the ranking was: 2.65+0.91,2.85+1.01,2.30+0.84,1.0
0£0.00. Conclusion: The combination of DLE and DLT increases
diagnostic confidence and lesion detectability compared to
BRSEM images, and to each DL algorithm in isolation. As DLE+DLT
uses input OSEM images, and because DL inferencing is fast,
there is a significant decrease in overall reconstruction time. This
could have applications to total body PET as reconstruction time
increases with the axial field of view. Future work will include
multiple blinded readers and additional test cases. References:
[1IMehranian, A. et al.(2021) “Image enhancement of whole-body
oncology [18F]-FDG PET scans using deep neural networks to
reduce noise,European Journal of Nuclear Medicine and Molecular
Imaging, 49(2), pp. 539-549. [2]Mehranian, A. et al.(2022) “Deep
learning-based time-of-flight image enhancement of non-ToF
PET scans, European Journal of Nuclear Medicine and Molecular
Imaging, 49(11), pp. 3740-3749.
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OP-228

The Effect of Multimodal Anatomical Images in Deep
Learning-enhanced Low-dose Amyloid PET Imaging
S.Kuo', M. Lee!, C. Ko?, K. T. Chen’;

"National Taiwan University, Taipei, TAIWAN, *National
Taiwan University Hospital, Taipei, TAIWAN.

Aim/Introduction: Amyloid PET has been commonly used in
Alzheimer's disease diagnoses [1]. As the potential risk of radiation
exposure remains a concern, deep learning methods have been
proposed to generate full-dose PET images from simulated
low-dose PET images [2, 3]. This study aims to investigate the
contribution of multimodal anatomical images (CT and MRI)
by leveraging all available imaging information. Materials and
Methods: The images used in this study were obtained from 52
(meanzstandard deviation [SD]: 65.4+12.2 years) participants and
acquired separately on PET/CT and MR scanners; 410+102 MBq
of the amyloid radiotracer 11C-Pittsburgh Compound-B were
administered to the participant. The dynamic PET scan time was
70 minutes. In each PET dataset the last 3 frames (40-70 minutes
post-injection) were averaged to create the full-dose ground
truth image. The third last frame (40-50 minutes post-injection)
was chosen as the simulated low-dose PET image (about 1/3
dose). U-nets [4] were trained in this work with the inputs
being combinations of multimodal images (Case 1: low-dose
PET image only, Case 2: low-dose PET and CT images, Case 3:
low-dose PET and T2-weighted MR images, and Case 4: low-dose
PET, CT, and T2-weighted MR images). 10-fold cross-validation
was used to prevent testing on the same datasets. The metrics
PSNR and SSIM were used to evaluate image quality. Results:
The results generated from these networks all demonstrated
significant improvements (p-value < 0.001) in terms of metrics
when compared to the low-dose PET images and resembled the
full-dose ground truth images. The incorporation of additional
modalities into network training all yielded relatively higher
SSIM and PSNR scores. Comparing SSIM in models incorporating
other modalities, namely Case 2 (mean+SD: 0.9825+0.0099),
Case 3 (0.9844+0.0087), and Case 4 (0.9837+0.0095), to Case 1
(0.9720+0.0349), statistically significant improvements in all 3
comparisons were observed (p-value < 0.05). The addition of MR
images (Case 3 and Case 4) also showed significant improvement
(p-value < 0.05) in PSNR compared to Case 1. Conclusion: This
study demonstrated that incorporating CT and MR information
into a deep learning network for predicting full-dose PET images
from low-dose PET images significantly improved image quality.
These findings also highlighted the value of utilizing anatomical
imaging information for PET-related deep learning tasks.
References: [1] GD Femminella et al. Int J Mol Sci. 2018.[2] KT
Chen et al. Radiology. 2019.[3] KT Chen et al. Eur J Nucl Med Mol
Imaging. 2020.[4] O Ronneberger et al. MICCAI. 2015.

OP-229

Iterative Deep-Learning Denoising in Bone SPECT-CT
Reconstruction Based on Simulations from Clinical Data
0. Ziv, B. Yuzefovich, J. Sachs, G. Kovalski;

GE Healthcare, Haifa, ISRAEL.

Aim/Introduction: In Single-Photon Emission Computed
Tomography (SPECT) imaging, achieving adequate signal-to-noise
ratio is often limited by high statistical photonic noise. A
fundamental problem in applying noise reduction techniques,
is that small findings are typically similar to the image noise
characteristics. Therefore, suppressing noise without impairing
clinicalimage featuresis challenging with conventional algorithms.
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Deep-Learning (DL) techniques have shown great potential
in improving image quality in medical imaging applications.
However, for SPECT it can be impractical to acquire high quality
clinical images for the model learning targets. This study proposes
a simulation-based DL approach to improve image quality of
bone SPECT scans. Materials and Methods: Data generation:
total of 2184 simulations were generated for the model training
directly from clinical data including SPECT projections and CT
images from 55 whole-body Tc99m bone exams. Realizations
generation contains 4 steps: (1)Noise-free objects generation
using dedicated algorithms, (2)Insertion of lesions with known
location and contrast, (3)Noise insertion to depict a given scan
time, (4)Final image reconstruction for training. DL model: a
supervised 3D residual U-Net model was trained with input
noisy image data and the ideal target data, using mean squared
error loss function. During inferencing, the DL model is applied
iteratively within the reconstruction iterations for incremental
denoising process towards convergence. Both attenuation-cor-
rected (AC) and non-corrected (NC) exams were processed.
Results: The DL model was evaluated using digital phantom
(XCAT with inserted lesions, 100 realizations) and clinical data (80
SPECT-CT exams, 6 expert readers). Both image characteristics
(Structural Similarity Index (SSIM), Peak Signal-to-Noise Ratio
(PSNR)) and lesion characteristics (Contrast-to-Noise Ratio (CNR),
Contrast Recovery Coefficient (CRC)) were calculated on the
digital phantom images. The clinical images were evaluated using
a 5-points Likert score for Image Quality (IQ), Image Resolution
(IR) and Noise Level (NL). The results (including 3 systems, 5
contrast ratios) represent an average improvement as compared
to a standard reconstruction protocol (AC, NC respectively).
Image characteristics improvement in SSIM (+4.8%, +3.8%) and
PSNR (+12.1%, +2.9%) and lesion characteristics improvement in
CNR (+29.6%, +42.4%) and CRC (+9.1%, +1.8%) were obtained.
The clinical review demonstrated an improvement in 1Q
(+17.9%, +16.5%), IR (+27.2%, +25.7%) and NL (+12.2%, +17.0%).
Conclusion: This study demonstrates a simulation-based DL
approach integrated within the image reconstruction process to
improve SPECT image quality. This approach effectively reduces
noise, enhances image resolution and contrast, which led to
improved image quality and potentially enhanced diagnostic
accuracy.
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A phase | theranostic study evaluating the safety

and tolerability of '’Lu-satoreotide tetraxetan with
%Ga-satoreotide trizoxetan companion imaging in
participants with extensive-stage small-cell lung cancer
(ES-SCLC) on atezolizumab maintenance therapy

L. Emmett’, J. Cardaci’, K. O'Byrné®, S. Arulananda®, A. Prawira®, B.
Pais®”, M. Crumbaker' N. Lenzo®:

'St Vincent’s Hospital, Sydney, AUSTRALIA, ?Hollywood

Private Hospital, Nedlands, AUSTRALIA, *Princess Alexandra
Hospital, Brisbane, AUSTRALIA, “Monash Health, Clayton,
AUSTRALIA, *Obatica, Zetland, AUSTRALIA, *Ariceum
Therapeutics, Berlin, GERMANY, ’SRT-Biomedical, Soest,
NETHERLANDS, 8GenesisCare, Murdoch, AUSTRALIA.
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Aim/Introduction: ES-SCLC is a neuroendocrine carcinoma with
a dismal prognosis. Etoposide/platinum-based chemotherapy
(E/P-CT) has been the standard of care for patients with ES-SCLC
for decades. Recently, immune checkpoint inhibition (ICl) with
atezolizumab or durvalumab added to E/P-CT, followed by ICl
maintenance therapy, has resulted in survival benefit. However,
the need for improved treatment options remains as the median
progression free (MPFS) and overall survival (mOS) is still not more
than 5-7 and 13-14 months, respectively. Somatostatin receptor
2 (SST2) is expressed in the majority of SCLC lesions and SST2
targeted radioligand therapy has proven safe and effective in other
neuroendocrine tumors. We therefore hypothesise that adding
the SST2-antagonist "’Lu-satoreotide tetraxetan ("’Lu-SSO110)
to maintenance treatment with atezolizumab is safe and will
result in efficacy benefits for patients with ES-SCLC eligible for
maintenance treatment. Materials and Methods: The main
objective of this study is to assess the safety and tolerability of
177Lu-SSO110 and the recommended phase 2 dose in combination
with atezolizumab. The secondary objective is to assess the
preliminary anti-tumour activity. The exploratory objectives
include the assessment of the level of concordance of lesions
visible on %Ga-satoreotide trizoxetan (®Ga-550120) PET/CT versus
lesions visible on contrast-enhanced CT and/or FDG PET. Inclusion
criteria include histologically or cytologically confirmed ES-SCLC,
adequate organ and bone marrow function, a life expectancy
>18 weeks, and >1 positive lesion on %Ga-SSO120 PET/CT. The
first dose of '77Lu-SSO110 will be administered after the 1 or 2"
cycle of atezolizumab maintenance therapy. Each patient will
be treated with 4 doses of "’Lu-SSO110 6-9 weeks apart, which
may be extended up to 7 in case of clinical benefit. The study
will follow a BOIN design to determine the recommended phase
2 dose with a target dose-limiting toxicity (DLT) rate of 0.30. The
77LuSSO110 starting dose is 3.7 GBg which can be (de)escalated
to 2.3, 3.0, 45, and 52 GBq, as required. Results: Preliminary
results of this ongoing, open label study will be presented at the
meeting. Conclusion: This study will support the selection of a
recommended phase 2 dose and assess preliminary safety and
efficacy of ”/Lu-SSO110 in patients with ES-SCLC on atezolizumab
maintenance therapy.

OP-231

Evaluation of Progression-Free Survival (PFS) in Patients
with Advanced, Non-resectable, Progressive GEP-NET
Treated Using Combine Radioligand and CAPTEM
therapy.

J. Cwikla', A. Zrajkowska?, G. Nowicka?, J. Patucki®, N. Seklecka?, A.
Kolasiriska-Cwikta®:

"University of Warmia and Mazury, Olsztyn, POLAND,
“Diagnostic and Therapy Center — "Gammed” Warsaw,

Poland, Warsaw, POLAND, *Warsaw Medical University,
Warsaw, POLAND, “Maria Sktodowska-Curie National

Research Institute of Oncology, Warsaw, POLAND.

Aim/Introduction: Prospective, single-arm, open-label, case
series study with assessment efficacy and safety of combined
radioligand therapy (RLT) and CAPTEM in, advanced, unresectable
progressive GEP-NET (NCT04194125). Primary endpoint: locally
assessed RECIST 1.1 progression-free survival (PFS). Secondary
goals: objective response rate (ORR), disease control rate (DCR),
clinical response based on performance status (PS), additional
safety (AEs). Materials and Methods: Twenty-one patients in
group of 23 screened subjects between 18 February 2019 to 01
May 2023 included into analysis. All patients with confirmation
of GEP-NETs at advanced, progressive, non-resectable stage.



Eur J Nucl Med Mol Imaging (2023) 50 (Suppl 1: S1-S898)

5103

Combine RLT ("7Lu DOTATOC) and CAPTEM used in all subjects.
Clinical follow-up at least 48 months. Mean age 58.6 +12.6, male
to female ratio 8/13. Tumour characteristics: NETG1=9, G2=10,
G3=2. Disease status and treatment efficiency were evaluated by
clinical assessment including PS, ORR, also biochemical response
and safety profile of combine therapy. Results: Pancreatic
(panNET) n=14, midgut n=7. Cumulative activity "’Lu (GBq)
of whole therapy; median=25.1GBq (20.4-27.0), per therapy
median=6.5 GBq (5.8-6.8). Median PFS for all subjects (IOR) 31.5
months (16.0-n.r), panNET PFS 28.0 m (14.0-n.r), midgut PFS=31.5
months (24.5-n.r). After 6 weeks of follow-up 9 pts (42%) had
partial response (PR) and 11 (52%) had stable disease (SD), after 3
m 9 had PR, 8 had SD, single had disease progression (DP). After 6
m 9 PR, 9 SD and 2 DP, after 12 m single 1 complete response, 10
PR, 5 SD and 2 DP. DCR after 6 weeks all patients, after 3 months 17
subjects (90%), 6 months 18 patients (85%) and after 12 months 16
subjects (89%). Clinical evaluation including PS=1 in 12 subjects
improved at 6 to PS=0 in 2 cases PS=2 improve to PS=1, no
change in 7 subjects. Treatment-emergent adverse events (TEAEs)
were reported in most of them. The most common AEs was a
transient lymphopenia G2 (44%) and G3 (8%); others AEs and their
significant intensity (at least G3) were observed sporadically, no
G4, during and after therapy. Persistent lymphopenia in treated
subjects noted in 16% of cases. Conclusion: Combine therapy
(RLT&CAPTEM) is effective in GEP-NET in terms of improvement
of PFS in those who had documented DP. Clinical response, DCR
of combine therapy seen in most of subjects during follow-up.
Significant benefit in terms of ORR reported in panNET but not in
midgut. In panNET who had PR four of them had primary tumor
removal, single with CR for 4 years.

OP-232

Safety and organs-at-risk dosimetry in patients with
gastroenteropancreatic neuroendocrine tumours (GEP-
NETSs) treated with '’Lu-DOTATATE peptide receptor
radionuclide therapy (PRRT): data from prospective
phase Il clinical trial

M. Mileva', C. Van Bogaert?, G. Marin®, H. Levillain®, C. Artigas’, C.
Marin® R. Danieli?, A. Deleporte®, C. Jungels*, B. Vanderlinden’, Z.
Wimana'?, A. HendlisZ*, P Flamen’, |. Karfis';

'Nuclear Medicine Department, Institut Jules Bordet,

H.U.B, Brussels, BELGIUM, *Nuclear Medicine Department,
Hépital Erasme, H.U.B, Brussels, BELGIUM, *Medical Physics
Department, Institut Jules Bordet, H.U.B, Brussels, BELGIUM,
‘Medical Oncology Department, Institut Jules Bordet,

H.U.B, Brussels, BELGIUM, *Radiopharmacy Department,

Institut Jules Bordet, H.U.B, Brussels, BELGIUM.

Aim/Introduction: Safety of PRRT through evaluation of adverse
events (AEs) and glomerular filtration rate (GFR) changes in
patients with GEP-NETSs, and their association with organs-at-risk
(OARs) dosimetry and patient progression-free-survival (PFS).
Materials and Methods: Patients with progressive GEP-NETs
were prospectively included and treated with four cycles of
77Lu-DOTATATE every 12 weeks, afterwards followed every 6mo
until disease progression. AEs (CTCAEv4.03) occurring from the
day of first treatment injection until 12 weeks after the last PRRT
injection were collected and followed up until resolution (or
patient end-of-study). GFR was calculated using plasma clearance
of *'Cr-EDTA or #mTc-DTPA, at baseline, end-of-treatment and every
6mo during follow-up. Dosimetry of kidneys, bone marrow (BM)
and spleen, was performed after each PRRT cycle, as previously
published [1]. The %change of GFR at last available follow-up
from baseline was correlated with the radiation dose received by
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the kidneys using Spearman correlation coefficient. Differences
of BM and spleen dose between patients with high (2-4) and
low grade (0-1) of haematological toxicity were assessed using
Mann-Whitney U-Test. Kaplan-Meier method and log-rank test
was used to estimate the PFS. Results: In 37pts included, median
PFS was 28mo. Most patients (28/37) received four PRRT cycles.
Most common AEs of any grade were anaemia and lymphopenia
(65%), followed by thrombocytopenia and fatigue (51%), alopecia
(46%) and nausea (41%). Most common grade >3 AEs were
lymphopenia and increase in gamma-glutamy! transferase, in 43%
and 14% of patients, respectively. After median of 23.4mo from the
first cycle, median GFR decrease was 11% (95%Cl:6%-18%). Median
cumulative biological effective dose (BED) received by the kidneys
and BM was 27.8Gy and 0.8Gy respectively. Median cumulative
absorbed dose (AD) to the spleen was 40.9Gy. No correlation
was found between GFR %decrease and kidneys' cumulative
BED (Spearman p=-0.09; p=ns). BED of the BM was higher for
patients developing high grade (n=6, median: 0.8Gy) versus low
grade thrombocytopenia (n=31, median: 0.55Gy) (p=0.04). No
association between BM BED and grades of lymphopenia and
anaemia was demonstrated, as well as between the spleen AD
and haematological toxicities. No statistical evidence was found
for association between GFR decrease or the development of
haematological toxicity and PFS. Conclusion: We confirm the
global safety of PRRT. Apart from association between BM BED
and thrombocytopenia, no other haematological toxicities were
associated with dose to BM and spleen or with PFS, similarly to
GFR decrease and dose to kidneys. References: 1.Marin G et al:
Phys Med.2018;56:41-9.

OP-233

Efficacy and Safety of 177Lu-DOTATATE in Lung
Neuroendocrine Tumors: A multicenter study

M. Mitjavila Casanovas’, V. Pubuf’, P Bell&®, B. Miguel, J. Cano’,
D. Balaguer®, A. Garcia-Burillo’, A. Marino MéndeZ, E. Roderio®, A.
Custodio’®, A. Pirieiro"’, L. Garcia-Cafiamaque’?, M. Castellon’, M.
Orduria™, A. Carmona-Bayonas”, P. Jimenez-Fonseca's;
"Hospital Universitario Puerta de Hierro Majadahonda,

Madrid, SPAIN, ?Hospital Complejo Universitario Santiago,
Santiago de Compostela, SPAIN, *Hospital Universitario La

Fe, Valencia, SPAIN, “Hospital Universitario de Burgos, Burgos,
SPAIN, *Hospital General Universitario de Ciudad Real, Ciudad
Real, SPAIN, SHospital Universitario Doctor Peset, Valencia,

SPAIN, "Hospital Universitario Vall d’Hebron, Barcelona, SPAIN,
8Hospital Universitario Central Asturias, Oviedo, SPAIN, °Hospital
Universitario Cruces, Bilbao, SPAIN, '°Hospital Universitario La
Paz, Madrid, SPAIN, ''Hospital Universitario Virgen de las Nieves,
Granada, SPAIN,

"”HM Hospitales Madrid, Madrid, SPAIN, "Hospital Universitario
Virgen de la Arrixaca, Murcia, SPAIN, "Hospital Ramdn y Cajal,
Madrid, SPAIN, *Hospital Universitario Morales Meseguer, Murcia,
SPAIN, *Hospital Universitario Central de Asturias, Oviedo, SPAIN.

Aim/Introduction: Clinical trial evidence supporting the
effectiveness of 177Lu-DOTATATE therapy (PRRT) is primarily
focused on gastroenteropancreatic neuroendocrine neoplasms
(NENs). Nevertheless, it is reasonable to consider that this therapy
may also be effective in other NENs that express somatostatin
receptors.This study aims to evaluate the efficacy and safety of PRRT
in patients with advanced, non-resectable bronchopulmonary
NENs. Materials and Methods: SEPTRALU represents a national,
multicenter (23 hospitals) registry encompassing patients
with advanced neuroendocrine neoplasms (NEN) who have
undergone treatment with 177Lu-DOTATATE in clinical practice.
This analysis includes patients with advanced bronchopulmonary
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NENs treated between 2014 and 2022. The Kaplan-Meier method
was utilized to analyze survival, the RECIST 1.1 criteria determined
response rate, and the Common Terminology Criteria for Adverse
Events (CTCAE) version 3.0 served as the basis for classifying
toxicity. Results: Of the 706 patients registered with NEN, 9.35%
(n=66) had bronchopulmonary NENs, with a median age of
62 years (range, 21-83) among these patients. 78% were male
(n=51), and 84% had an ECOG performance status of 0-1 at
diagnosis (n=55). The most common histological subtype was
atypical carcinoid (53%, n=35), with neuroendocrine carcinomas
accounting for 16% (n=11). The most frequent metastasis location
was the liver (80%, n=53), followed by lymph nodes (53%, n=35),
and bone (48%, n=32). Lutetium was administered as a second-line
treatment in 31% of cases (n=20), as a third-line treatment in
58% (n=38), and in subsequent lines for the remaining patients
(n=8). Prior to lutetium treatment, 54% of patients (n=36) had
undergone primary cancer resection, 92% (n=61) had received
somatostatin analogs, and 43% (n=28) had been treated with
everolimus. The duration from diagnosis to the initiation of PRRT
was 35 months (95% Cl, 3-52). The response rate was 34% (n=22),
with 52% (n=34) achieving stabilization. With 41/66 progression
events and 26/66 deaths, progression-free survival was 18.4 (95%
confidence interval (Cl), 15.8-33.4) months, and overall survival
was 47.9 (95% Cl, 20-NA) months. The most common toxicity
was neutropenia (44%, n=29), with 7% (n=5) of cases presenting
as grade 3-4. Conclusion: 177L.u-DOTATATE is safe and active in
patients with advanced bronchopulmonary NEN treatment in
clinical practice. This study supports the development of phase llI
clinical trials to definitively determine the role of 177Lu-DOTATATE
in bronchopulmonary NEN and the optimal treatment sequence. .

OP-234

Cylindrical TGR as Early Radiological Predictor of RLT
Progression in GEPNETSs. A Proof of Concept

F. Scalorbi’, E. Garanzini’, G. Calareso’, C. Marzi?, S. Mazzaglia,
G. Di Rocco', G. Argiroffi’, L. Mascitti'# M. Cuomo™, S. Pusceddu’,
M. Milione’, M. Baccin?, E. Seregni’, A. Marchiand’, M. Maccauro’;
'Istituto Nazionale Tumori Milano, Milan, ITALY, 2Department

of Statistics, Computer Science, Applications (DiSIA), University
of Florence, Firenze, ITALY, 3ASST Santi Paolo e Carlo, San Paolo
University Hospital, Milan, ITALY, “University of Milan, Milan, ITALY.

Aim/Introduction: Tumor Growth Rate (TGR) allows for early
and quantitative assessment of SSAs (somatostatin analogues)
and systemic treatments in GEPNETs (gastro-entero-pancreat-
ic neuroendocrine tumors). Recently, TGR application has been
proposed in the prediction of radio ligand therapy (RLT) response
too. The aim is to evaluate the accuracy of cylindrical TGR (cTGR,
obtained modifying the TGR formula) in the prediction of early
progression after RLT, compared with the conventional TGR.
Materials and Methods: Progressive metastatic G1-G2 GEPNETs
treated with RLT (177Lu-DOTATATE, 4 administrations, 7.4 GBq)
from April 2019 to October 2022 were considered. Inclusion
criteria were three contrast enhancement CT scans per patient:
one within three months of RLT start (i.e. baseline CT), one after
two RLT administrations (i.e. interim CT) and one within three
months after RLT (i.e. follow-up CT). RLT response was assessed
at follow-up, according to RECIST1.1, as percentage variation
of lesion diameters over time (a continuous value), and as four
different classes: complete response (CR), partial response
(PR), stable disease (SD) or progressive disease (PD). TGR was
computed by comparing baseline and interim CT, in two ways:
by approximating lesion volume to (i) a sphere (i.e., conventional
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TGR) or (i) an elliptical cylinder (cTGR). Multivariate linear
regression was performed to model the relationship between the
change in TGR (conventional or cylindrical) and the continuous
response to RLT, including the following covariates: age, gender,
primary tumor, grading, ECOGPS, lines of therapy, and WHO
grading. Moreover, ROC curves and optimal TGR cut-off values
were computed to predict the PD class. STATA v16 software
was used. Results: 58 patients (34 females, mean age 62.8) were
included, resulting in 58.6% midgut, 41.4% foregut, 55.2% G2. In
accordance with RECIST, 8.6% had early progression (PD) after RLT.
In the PD prediction task, cTGR showed the best AUROC (0.82),
compared with TGR(0.78). The optimal cut-off points were 6.57%/
month (80% sensitivity, 94.34% specificity) and 5.96%/month
(80% sensitivity, 92.45% specificity) for cTGR and TGR, respectively.
Results were confirmed by multivariate analysis where both the
TGRs were independent predictors of PD, with a higher coefficient
for cTGR (1.16) compared to the conventional one (1.11).
Conclusion: Both the TGRs are good predictors of RLT response
with a better performance of cTGR. This study is a proof of
concept that paves the way for clinical trials on the purpose of
introducing cTGR in clinical practice. References: Dromain C. BMC
Cancer 19,66(2019) - Pettersson OJ, Endocr Connect. 2021 Apr
22;10(4):422-431

OP-235

Safety and Efficacy of Lu-177-DOTATATE in Metastatic

or Inoperable Pheochromocytoma/Paraganglioma: An
Interim Analysis

F. Lin', J. Carrasquillo’, J. del Rivero', |. Shami', Z. Joy', B. Turkbey',
J.Klubo', Y. Teng? A. Jha', E. Mena’, M. L. Lindenberg', C. Chen’, P
Herscovitch’, C. Millo’, K. Pacak’;

'National Institutes of Health, Bethesda, MD, UNITED STATES OF
AMERICA, ?Henry M Jackson Foundation for the Advancement of
Military Medicine, Bethesda, MD, UNITED STATES OF AMERICA.

Aim/Introduction: Pheochromocytoma/Paraganglioma (PPGL)
are rare neuroendocrine tumors that express somatostatin
receptors (SSTR) and can be treated with radiolabeled
somatostatin analogues. We report on the safety and efficacy of
Lu-177-DOTATATE in the treatment of metastatic or inoperable
PPGL in a prospective phase 2 clinical trial. Materials and
Methods: This is an open-label, single-arm phase 2 study to
evaluate the efficacy and safety of Lu-177-DOTATATE in patients
with PPGL (NCT03206060). Patients are divided into apparent
sporadic and SDHx cohorts. The primary endpoint is progression
free survival (PFS) at 6 months post initiation of treatment.
Eligibility criteria include: SSTR+ tumor and progression by RECIST
1.1 within 12 months. Anatomic scans as well as F-18-FDG and
Ga-68-DOTATATE PET scans are acquired at baseline, 4 weeks
after the second cycle, and 8 weeks after the fourth cycle,
Lu-177-DOTATATE is administered at 200 mCi (7.4 GBq) every
8 weeks x 4 cycles with amino acid renal blocking. An interim
analysis is built-in for both the sporadic and SDHx cohorts when
each has reaches 18 participants. Results: 36 patients (18 per
cohort) were evaluated. For the sporadic cohort, 16 (89%) patients
achieved stable disease (SD) while 2 (11%) had partial response
(PR). In the SDHx (SDHA=2, SDHB=15, SDHD=1) cohort, 10 (55%)
patients had SD, 3 (17%) patients had PR, and 5 (28%) patients had
progression. 31/36 (86%) met the primary study end point, and
the mean PFSis 19.1 months. Patients in the sporadic cohort had
longer average PFS of 22.7 months vs 154 months in the SDHx
cohort. Adverse events unique to the PPGL population include
increased catecholamine-related symptom starting as early as
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during the Lu-177-DOTATATE infusion and persisting for days to
weeks after treatment. Serum catecholamine levels often surged
quickly, which likely accounts for the increase in symptoms, and on
average peaked at 24 hours post-administration (median increase
= 60%, maxincrease 10x baseline). Despite these acute increases
and associated symptoms, catecholamine levels inmost patients
returned approximately to baseline by Day 28. Conclusion:
Lu-177-DOTATATE has high efficacy and a good safety profile for
metastatic PPGL in both the sporadic and SDHx cohorts, although
the PFS in the spordic group (24.6 months) is longer than in the
SDHx (13.2 months) group. While catecholamine crisis related to
surging serum catecholamine levels occurs, levels usually return
to near baseline and patients can be safety treated, though ICU
care is sometimes needed.

OP-236

Efficacy and safety of dosimetry-based, personalized
77Lu-DOTATATE PRRT of neuroendocrine tumours: an
update from the P-PRRT trial

M. Morin, f. A. Buteau, A. Beaulieu, F. Arsenault, G. Bouvet, A.
Desy, N. Lafreniere, G. April, J. M. Beauregard;

Department of Radiology and Nuclear Medicine, and
Cancer Research Center, Université Laval, Quebec

City, Canada; Department of Medical Imaging, and
Research Center (Oncology Axis), CHU de Québec

— Université Laval, Quebec City, QC, CANADA.

Aim/Introduction: Peptide receptor radionuclide therapy (PRRT)
is widely administered using a fixed activity per cycle, despite
the consequent high interpatient variability in healthy tissues
dosimetry, and the growing evidence that such a one-size-fits-all
approach may leave most patients undertreated. The P-PRRT
clinical trial is a phase 2 study of a personalized PRRT regime in
which the "7Lu-DOTATATE activity is tailored to deliver a prescribed
renal absorbed dose (NCT02754297). The updated efficacy and
safety results are presented. Materials and Methods: Patients
with inoperable progressive and/or symptomatic neuroendocrine
tumours (NETs) showing sufficient SSTR expression on scintigraphy
or PET were eligible. They received up to four induction cycles of
77Lu-DOTATATE every two months, with a personalized activity
to achieve a target cumulative renal absorbed dose of 26.5
Gy, assessed using quantitative SPECT/CT. RECIST v1.1 criteria
were used to assess the best radiological response and the
progression-free survival (PFS). Overall survival (OS) was recorded.
PFS and OS were also assessed in the subgroup of participants
with midgut NETs whose characteristics matched the eligibility
criteria of the NETTER-1 trial. Blood counts and creatinine-based
estimated glomerular filtration rate results were compiled to
determine the frequency of grade 3 and 4 haematological
and renal toxicities according to CTCAE v5.0. The incidence of
secondary haematological malignancies was assessed. Results:
226 participants with NETs of various origins, functional statuses
and grades were enrolled and treated with 813 induction cycles
averaging 9.54 GBq (0.67-33.68 GBq) of '"’Lu-DOTATATE. The overall
response rate was 30.4% and the disease control rate was 95.9%
(1.8% complete response, 28.6% partial response, 19.8% minor
response, 45.6% stable disease and 4.1% progressive disease).
Overall, the median PFS and OS were 26.0 and 44.0 months,
respectively. In the NETTER-1 subgroup (n=53), the median PFS
and OS were 36.0 and 42.3 months, respectively. 61 participants
(27%) experienced at least one grade 3-4 non-lymphopenia
haematological toxicity: thrombocytopenia in 14.6%, leucopoenia
in 11.5%, anaemia in 11.1%, and neutropenia in 9.3%. In the vast
majority of cases, the haematological toxicity was reversible and
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did not significantly interfere with patient care. Two participants
(0.9%) developed a myelodysplastic syndrome. One patient
developed grade 3 renal toxicity that could be attributable to
PRRT. Conclusion: Personalized '"/Lu-DOTATATE PRRT based
on renal dosimetry is feasible and shows an acceptable toxicity
profile. It allows to escalate the injected activity in most patients
suffering from a wide range of SSTR-expressing NETs, with
encouraging efficacy results. References: NEJM 2017,376:125-135.
EINMMI 2019;46:728-742.
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Extended Peptide Receptor Radionuclide Therapy:
Evaluation of Nephrotoxicity and Therapeutic
Effectiveness in Neuroendocrine Tumor Patients
Receiving More Than Four Treatment Cycles

X. Fan', T. Zhao?, V. Jakobssor?, X. Chen?, R. P Baun’, J. Zhang?;
'Department of Nuclear Medicine, Shanghai Tenth

People’s Hospital, Tongji University School of Medici,
Shanghai, CHINA, Department of Diagnostic Radiology
Yong Loo Lin School of Medicine, National University of
Singapore, Singapore, SINGAPORE, *CURANOSTICUM
Wiesbaden-Frankfurt, Center for Advanced Radiomolecular
Precision Oncology, Wiesbaden, GERMANY.

Aim/Introduction:To evaluate the nephrotoxicity and therapeutic
effectiveness of peptide receptor radionuclide therapy (PRRT)
with more than four treatment cycles. Materials and Methods:
This retrospective study included 751 patients who underwent
multiple PRRT treatments, with complete follow-up information
available for 637 patients after four treatment cycles. The overall
renal function indicators before and after multiple treatments
were analyzed. Nephrotoxicity was compared between patients
receiving four cycles and those receiving more than four cycles,
considering creatinine levels and CTCAE creatinine grades.
Treatment effectiveness was evaluated using survival analysis,
focusing on overall survival and disease-specific survival (DSS).
Results: The study included 281 patients in the four-cycle
treatment group and 356 in the more-than-four-cycle treatment
group. No significant differences in baseline characteristics
and renal function were observed between the groups before
treatment. Mean post-treatment creatinine levels were 89.30 +
51.19 ymol/L in the four-cycle group and 93.20 + 55.98 umol/L
in the >4-cycle group, with no significant differences between
the groups (P = 0.364). CTCAE creatinine grading of renal function
was not statistically significant between the groups (P = 0.448).
Adverse renal events occurred in 1/281 (0.4%) patients in the
four-cycle group and 4/356 (1.1%) in the >4-cycle group. The
median follow-up time was 88.3 months (95% Cl: 79.3-97.3).
Median overall survival was 66.1 months (95% Cl: 61.2-71.0) for the
entire cohort, 52.8 months (95% Cl: 45.5-60.2) for the four-cycle
group, and 72.8 months (95% Cl: 66.2-79.5) for the >4-cycle
group. Cox regression analysis indicated a better prognosis for the
>4-cycle group in terms of overall survival (HR: 0.580, P < 0.001)
and DSS (HR: 0.599, P < 0.001). Conclusion: For neuroendocrine
tumor patients undergoing PRRT, multiple treatments are feasible,
effective, and safe. Patients experiencing disease recurrence or
progression after the standard four-cycle treatment may benefit
from additional treatment cycles.
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Outcome prediction in patients with
gastroenteropancreatic neuroendocrine tumours (GEP-
NETSs) treated with '’Lu-DOTATATE peptide receptor
radionuclide therapy (PRRT): results from a prospective
phase Il clinical trial
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Marin?, R. Danieli?, A. Deleporte®, C. Jungels*, B. Vanderlinden?, Z.
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"Nuclear Medicine Department, Institut Jules Bordet, H.U.B,
Brussels, BELGIUM, ?Medical Physics Department, Institut

Jules Bordet, H.U.B, Brussels, BELGIUM, *Nuclear Medicine
Department, Hopital Erasme, H.U.B, Brussels, BELGIUM,
“Medical Oncology Department, Institut Jules Bordet,
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Aim/Introduction: To predict outcome of patients with gas-
troenteropancreatic neuroendocrine tumours (GEP-NETs) early
during the course of treatment with '/Lu-DOTATATE peptide
receptor radionuclide therapy (PRRT) using %Ga-DOTATATE-PET/
CT and tumour absorbed dose (AD). Materials and Methods:
Patients with progressive GEP-NETs were prospectively included
and treated with four cycles of 74GBqg of '’Lu-DOTATATE
(NCT01842165).%Ga-DOTATATE-PET/CT was performed at baseline
and ten to twelve weeks after the first injection. Specific uptake
parameters (SUV__  tumour-to-blood, tumour-to-spleen ratio)
and volumetric parameters (SSTR-tumour volume (TV), total-lesion
SSTR expression) were measured in maximum five target lesions
per patient. Dosimetry was performed using three timepoint
SPECT/CTs after the 77Lu-DOTATATE injections to calculate tumour
AD at cycle 1 (C1). Average values of the ®Ga-DOTATATE-PET/CT
parameters (baseline and relative changes after the first PRRT cycle
from baseline) and minimal, maximal and mean C1 tumour AD
in each patient, were tested for association with progression-free
survival (PFS). Kaplan-Meier method and log-rank test was used to
estimate the PFS. Optimal cut-offs of continuous variables were
determined with the Contal and O'Quigley method. Results:
37 patients were included, mean age at inclusion of 66y (+8.1).
Most common primary NET was small-intestinal (23/37), followed
by pancreatic (10/37) and colorectal (4/37). Most NETs were of
grade 2 (22/37). All patients received at least one prior line of
treatment (median: 2). Most patients (28/37) received four cycles
of "7Lu-DOTATATE. Median PFS was 28mo. 11/37 (30%) patients
achieved partial response (RECIST1.1). SSTR-TV decrease of more
than 10% after the first PRRT cycle from baseline, discriminated
patients with significantly longer median PFS of 51.3mo,
compared to mPFS of 22.8mo in patients in which SSTR-TV
increased or decreased less than 10% after one PRRT cycle from
baseline (p=0.003; HR:0.35, 95% CI:0.16-0.75). Similarly, total-lesion
SSTR expression decrease of more than 10% from baseline after
the first PRRT cycle discriminated patients with a mPFS of 32.2mo
compared to 26.2mo (p=0.05; HR:0.42,95%Cl:0.17-1.0). Patients
receiving minimal C1 AD of 35Gy in all target lesions exhibited
significantly longer PFS (48.1mo vs 26.2mo, HR:0.37,95%CI.0.17-
0.82; p=0.02). There was no statistical evidence of an association
between the uptake %Ga-DOTATATE-PET/CT parameters or
the maximal and mean C1 AD and PFS. Conclusion: Changes
of volumetric parameters on %Ga-DOTATATE-PET/CT after the
first treatment cycle could be used for early therapy response
assessmentin patients with GEP-NETs treated with '77Lu-DOTATATE.
The association of the minimal tumour AD at C1 with the patient
outcome, provides basis for personalised dosimetry-guided
treatment strategies.
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Comparing left ventricular function derived from CMR
and gated *N-ammonia PET-MPI - An evaluation of
reproducibility using hybrid PET/MR

D. F. Sager', N. ManZ’, S. Manser?, L. Laubscher’, A. W. Stark?, J.
Schuetze* P A. Kaufmann', C. Gréni* R. R. Buechel’;
'Department of Nuclear Medicine, University Hospital Zurich,
Zurich, SWITZERLAND, *Faculty of Medicine, University of Bern,
Bern, SWITZERLAND, *Department of Health Science and
Technology, ETH Zurich, Zurich, SWITZERLAND, *Department
of Cardiology, University Hospital Bern, Bern, SWITZERLAND.

Aim/Introduction: Cardiac magnetic resonance (CMR) and
electrocardiogram gated '*N-ammonia positron emission
tomography myocardial perfusion imaging (PET-MPI) provide
accurate and highly comparable global left ventricular ejection
fraction (LVEF) measurements. Beyond accuracy, however,
reproducibility becomes vital when serial LVEF assessments are
required. Avoiding variations caused by intra- or inter-reader
variability is essential, as they could potentially negatively impact
treatment decisions. The aim of this study was to compare
reproducibility of LVEF measurements derived from simultaneously
acquired CMR and PET-MPI. Materials and Methods: Ninety-three
patients undergoing hybrid PET/MR imaging for evaluation of
suspected or known coronary artery disease, or with history of
myocarditis were retrospectively included. LVEF was derived
from CMR and PET-MPI in a blinded fashion at two separate core
labs with two expert readers each, using two state-of-the-art
software packages for CMR (cvi42 version 5.13.8 and Medis
Suite MR version 3.2.48.8) and PET-MPI (QPET version 2017.7 and
CardlQ Physio version 2.06-3), respectively. Intra- and inter-reader
reproducibility were assessed using correlation and Bland-Altman
(BA) analyses. Results: BA analyses showed smaller biases for
LVEF derived from PET-MPI (intra-reader bias -0.1% for QPET and
0.9% for CardlQ, inter-reader bias -0.4% for QPET and -0.8% for
CardlQ) than those derived from CMR (intra-reader bias 0.7% for
cvi42 and 2.8% for Medis, inter-reader bias -0.9% for cvi42 and
-2.2% for Medis) with comparable results for limits of agreement.
Intra- and inter-reader correlations of LVEF were high among
both modalities and all four software packages (r > 0.87 and ICC
> 091, all correlations significant at p < 0.0001). Notably, LVEF
derived from PET-MPI and analyzed with QPET outperformed all
other analyses, yielding near-perfect correlations (r=0.99 and r =
0.98 for intra- and inter-reader reproducibility, respectively, QPET
correlations significantly higher than other software packages at
p < 0.0001). Conclusion: Electrocardiogram gated *N-ammonia
PET-MPI provides equivalent, if not better intra- and inter-reader
reproducibility of LVEF than CMR. Hence, it may serve as a valid
alternative to CMR for patients requiring serial LV functional
assessments.



Eur J Nucl Med Mol Imaging (2023) 50 (Suppl 1: S1-S898)

5107

OP-240

Use of First-Pass Non-Gated '*O-water PET for Evaluation
of Left Heart Remodelling and Cardiac Function in Severe
Mitral Regurgitation

J. Sigfridsson, H. J. Harms, J. Bergsten, M. Lubberink, T. Kero, T.
Baron, F. A. Flachskampf, J. Sérensen;

Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: Patients with severe primary mitral valve
regurgitation (MiR) are serially evaluated for signs of progression,
and decisions on surgical intervention are based on symptoms
and quantification of regurgitation severity, left ventricular and
left atrial dilatation with echocardiography or gold standard
cardiac magnetic resonance (CMR). PET has currently no role in
MiR evaluation and regurgitant volume measurements require
ECG-gated images, which are generally of insufficient quality
on non-digital PET. However, the ratio of forward stroke volume
(FSV) and LV end-diastolic volume (LVEDV) obtained from CMR
corresponds to both mitral regurgitant fraction (RegFraction)
and LV dilatation, and predicts future need of valvular surgery.
This ratio, as well as left atrial volume (LAV), can be measured
with O-water PET first-pass images analysed with indicator
dilution techniques. Our aim was to study if "O-water-PET
with first-pass imaging can be used for assessing MiR severity.
Materials and Methods: We included 45 asymptomatic patients
with moderate-severe/severe MiR and 9 healthy volunteers (HV).
LVEF was >60% in all MiR by CMR. Patients underwent same-day
scanning with *O-water-PET, echocardiography and CMR, and HV
only PET. PET-scans were performed on an older BGO-based PET/
CT (DST, n=28) or modern digital PET/CT (DMI, n=26). First-pass
PET-analysis was conducted using in-house developed software,
enabling fully automated quantitation of LAV, FSV and LVEDV,
using previously validated methods. For comparison, echo-based
LAV and CMR-based FSV, LVEDV, FSV/LVEDV and regurgitant
fraction (RegFraction) were derived. PET-based prediction of
time to surgery was evaluated using Cox regressions. Results:
PET-based LAVi, LVEDVi in MiR were elevated, and FSV/LVEDV
reduced, compared to HV (LAV: 58421 vs 26+3ml/m? LVEDV:
108425 vs 65+11 ml/m?% FSV/LVEDV: 42+10 vs 71+11 %, all
p<0.0001), but FSVi was preserved (43+6 vs 45+4 ml/m?, p=0.32).
PET-LAV correlated with echocardiographic LAV (r=0.73, p<0.0001)
and PET-based FSV, LVEDV and FSV/LVEDV correlated with CMR
(FSV: r=0.82; LVEDV: r=0.87; FSV/LVEDV: r=0.82, P<0.0001 for all).
Both PET-based LAV and FSV/LVEDV correlated with CMR-based
RegFraction (LAV: r=0.67; FSV/LVEDV: r=-0.81, both p<0.0001).
Twenty-two patients progressed to surgery during follow-up
(median 2.7y). PET-based LAV and FSV/LVEDV predicted time
to surgery (p<0.02 for both). PET results were not significantly
affected by PET/CT device (ST or DMI). Conclusion: Automated
measurements of left heart morphology and function in MiR
are feasible using non-gated '"O-water-PET even on older PET/
CT devices. PET-based LAV and FSV/LVEDV correlated with gold
standard regurgitation severity and were predictive of progression
requiring surgery.

OP-241

Added value of automatic coronary artery calcium
scoring from low dose CT '>O-water PET scans in MACE
prediction in comparison to the reference, calcium
scoring CT scans.

M. Dobrolinska’, R. Jukema? S. van Velzen’, P van Diemen’, M.
Greuter', N. Prakken’, N. van der Werf’, P. Raijmakers® R. Slart', P
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"UMCG, Groningen, NETHERLANDS, 2UMC Amsterdam,
Amsterdam, NETHERLANDS, *Amsterdam UMC, Amsterdam,
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Aim/Introduction: We sought to assess the value of coronary
artery calcium (CAC) scored automatically from LDCT scans
acquired during MPI »O-water-PET scanning and CAC scored
from a reference, CSCT scans, in predicting long-term major
adverse cardiac events (MACE). Materials and Methods: Between
2008 and 2014, 505 consecutive patients, with suspected CAD,
who underwent myocardial perfusion *O-water - PET with LDCT
and dedicated CSCT scan, regardless of CSCT and CT angiography
results, were included in this single centre study. For CAC scoring
from CSCT scans, the reference Agatston method was applied. For
automatic scoring in LDCT, a previously described method was
applied. Briefly, to enable calcium quantification in LDCT scans
with large slice thickness, low image resolution and cardiac motion
artifacts, the automatic scoring does not apply the standardly used
130 HU threshold for calcium detection. Instead, it mimics visual
scoring to quantify calcium on LDCT scans using a generative
adversarial deep learning approach. Subsequently, each patient
was assigned to one out of five point scale equivalent to Agatston
risk groups (0; 1-100; 101-400; 401-1000; >1000 Agatston score).
MACE was defined as a composite of all-cause death, myocardial
infarction, late and urgent revascularization (PCl and CABG), and
unstable angina. Results: During the median follow up of 6.8
(interquartile range 4.8-7.8) years, 16.8% of patients experienced
an end-point event. The agreement in risk classification between
reference CSCT manual scoring and automatic scoring from LDCT
was 0.58 (95%Cl: 0.53-0.62). Based on multivariable Cox regression
analysis of associations with MACE between CAC scored from
CSCT scans and myocardial perfusion defects, increasing CAC was
associated with an increased risk of MACE, which was significant
for patients with CAC 1-100 (hazard ratio (HR) 3.84, 95%Cl 1.64-9.00,
P=0.002), CAC 101-400 (HR 4.27, 95%Cl 1.76-10.36, P=0.001), CAC
401-1000 (HR 8.87, 95%C| 3.50-22.47, P<0.001), CAC>1000 (HR
9.59,95%(Cl 3.80-24.21, P<0.001) compared with patients with CAC
0. Based on automatic analysis, the risk of MACE was significantly
higher only in patients with CAC>400 (CAC 401-1000: HR 2.30,
95%Cl 1.23-4.29 P=0.009, CAC>1000: HR 3.77, 95%Cl 1.81-7.84,
P<0.001). Conclusion: Both, automatic CAC scoring from LDCT
scans and CAC scoring from a reference CSCT scans, improved
identification of patients at higher risk of long-term MACE,
independently from the MPI *O-water-PET results. Nevertheless,
due to decreased detectability of CAC from LDCT scans, adding a
CSCT scans to myocardial perfusion scans should be considered.
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Impact of data driven motion correction on accuracy
of summed stress and rest scores measured with NH3
cardiac PET.
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"Noordwest Ziekenhuisgroep, Alkmaar, NETHERLANDS,
2University Medical Centre Groningen, Groningen,
NETHERLANDS, 3Siemens Medical Solutions United States Of
America, Inc.,, Knoxville, TN, UNITED STATES OF AMERICA.

Aim/Introduction: The summed stress score (SSS) is a powerful
independent predictor of all ischemic cardiac events [1,2].
Abnormal SSS (>3) is associated with a significantly higher
cardiac event rate in patients with an intermediate to high
pretest probability of CAD. Normal SSS (=3) is associated with
a low event rate in patients with any pretest probability of CAD
[1,2]. High respiratory motion during PET acquisition typically
degrades image quality as this produces blurry images and
possible underestimation of perfusion in some myocardial areas.
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This may subsequently lead to an incorrect, overestimated SSS.
The aim of this study was to investigate the impact of data
driven motion correction (DDMC) software prototype on the
accuracy of SSS and summed rest scores (SRS) measured with
NH3 cardiac PET. Materials and Methods: 26 patients who
underwent a PET/CT (Biograph Vision 600) examination from
July 2020 to February 2021 in the Noordwest Ziekenhuisgroep
Alkmaar (Netherlands) were retrospectively included. Inclusion
criteria: no prior history of CAD, high MBF, normal LV-function,
ongoing follow-up since the scan without major adverse
cardiac events (MACEs) or recurrent chest pain. Datasets
without motion correction and with DDMC were analyzed with
Corridor 4DM, which was used to determine the SSS and SRS.
Differences were analyzed using paired sample t-tests in SPSS.
Results: For the selected group of patients SSS and SRS <4 were
expected. SSS and SRS measured from DDMC datasets were
significantly lower in compared to uncorrected, original datasets,
2.142.0 vs 5.545.0 p=0,001 for SSS and 1.4+2.1 vs 3.4+3.6 p=0,002
for SRS, respectively. Only 4 patients had SSS >3 following DDMC,
whereas 16 patients had SSS >3 in the data without motion
correction. Conclusion: Data driven motion correction improves
image quality and the accuracy of summed stress and rest
scores measured with NH3 cardiac PET References: [1] Brophey
MD, Farukhi IM, Castanon R, DelLaPena R, Bradshaw L, Banerjee
S. Accuracy of 82Rb PET/CT myocardial perfusion imaging with
regadenoson stress, including 3-year clinical outcomes. J Nucl Med
Technol. 2017;45:75-81.[2] Imamura Y, Fukuyama T, Nishimura S,
Nishimura T; Japanese Assessment of Cardiac Events and Survival
Study (J-ACCESS). Normal myocardial perfusion scan portends
a benign prognosis independent from the pretest probability
of coronary artery disease. Sub-analysis of the J-ACCESS study. J
Cardiol. 2009 Aug;54(1):93-100.
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The role of motion correction tools in left ventricular
function parameters as measured by gated *N-NH, PET/
cT

T. Martinez-Lucio’, R. J. J. KnoF, O. . Mendoza-IbaneZ', L. van
Wunnik?, F. M. van der Zant?, C. Tsoumpas’, R. H. J. A. Slart’, S. V.
Lazarenko?’;

"University Medical Center Groningen, Groningen, NETHERLANDS,
’Northwest Clinics Alkmaar, Alkmaar, NETHERLANDS.

Aim/Introduction: Gated cardiac positron emission tomography
(PET) is an imaging technique that synchronizes acquired PET
data to the heart cycle based on electrocardiogram (ECG) signal.
Gated series provide quantitative functional parameters of
the left ventricle (LV), namely LV ejection fraction, end-systolic
volume (ESV) and end-diastolic volume (EDV), typically used for
risk stratification and prognosis in coronary artery disease (CAD).
However, cardiac PET often comprises artifacts related with
cardiac, respiratory and/or patient motion, which can lead to
misinterpretation of the results. Previous studies have suggested
that LV function parameters, particularly ESV and EF could be
under-and overestimated respectively, due to presence of motion
artifacts. Motion correction (MC) tools have been developed to
overcome this drawback, such as CardioFreeze with dual-gating
technology and data driven motion correction (DDMC). This
study aims to elucidate the effect of these tools in LV function
assessment. Materials and Methods: Twenty-four patients
with suspected CAD that underwent gated "N-NH, PET/CT in
the Northwest Clinics Alkmaar (Netherlands) from 28-07-2020
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to 15-12-2020 were retrospectively included. Inclusion criteria:
no history of CAD, normal perfusion and LV-function, follow-up
since the time of study without major adverse cardiac events or
recurrent symptomatology. Four reconstructions were performed:
no motion correction (NMC), CardioFreeze, DDMC and DDMC
& CardioFreeze. Analysis was done with Cedars-Sinai QPET
software. Clinical data, LVEF and LV volumes in rest and stress
were acquired for the final analysis. For statistical analysis paired
T-tests were performed to compare the LV parameters with and
without the MC tools. Results: Study population consisted of
24 patients (62.5% women), all patients older than 42 years old,
and 22 (91.6%) vasodilated with adenosine. With regard to EDV
rest and stress, significant differences were found only between
the NMC and DDMC groups (p<0.01). Regarding ESV and EF in
both rest and stress significant differences were found between
NMC with CardioFreeze, DDMC and CardioFreeze & DDMC
(p<0.001). Larger mean differences with NMC are measured
after applying CardioFreeze & DDMC (ESV rest: -5.42, ESV stress:
-6.54, LVEF rest: 5.13% and LVEF stress: 6.08%) Interestingly, of
both individual MC tools, CardioFreeze demonstrated larger
mean differences. Conclusion: The use of motion correction
tools increase significantly ESV values and decrease significantly
EF values, with larger differences after applying two combined
tools of motion correction, CardioFreeze & DDMC. References:
Tang et. al. Enhancing ejection fraction measurement through 4D
respiratory motion compensation in cardiac PET imaging. Phys
Med Biol. 2017 Jun 7,62(11):4496-4513
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The prognostic value of non-perfusion parameters on
CZT SPECT in patients with normal myocardial perfusion
imaging: a large scale single-center retrospective cohort
study.
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TAIWAN, °National Taiwan University Hospital, Taipei,

TAIWAN, 3Tri-Service General Hospital, Taipei, TAIWAN.

Aim/Introduction: The purpose of this study is to evaluate the
clinical significance of non-perfusion variables derived from
thallium-201 CZT SPECT in patients with normal myocardial
perfusion. Materials and Methods: Data for 2017-2019 from an
integrated health care information system of a single hospital
were analyzed. A total of 1635 patients with normal myocardial
perfusion (summed stress score of 3 or less) using vasodilator
stress were identified. We collected non-perfusion variables from
gated thallium-201 CZT SPECT imaging. Patients were followed
up at least 2 years for major adverse cardiovascular events
(MACEs), including cardiovascular death, nonfatal myocardial
infarction, hospitalization due to stroke, heart failure, unstable
angina or revascularization. Results: Out of 1634 patients, MACEs
occurred in 96 (5.9%) patients and the mean follow-up period was
20.7+11.5 months. In these patients, 64 of them were diagnosed
as significant coronary artery stenosis. After adjusted for potential
clinical prognostic factors, multivariable Cox regression analysis
revealed post-stress increased lung-to-heart (L/H) ratio (HR: 4.625;
95% Cl: 2.022 to 10.578; p = 0.008), post-stress increased RV uptake
(HR:2.378;95%Cl: 1.152t04.907; p=0.021) and post-stress ejection
fraction (EF) worsening (HR: 2.196; 95% Cl: 1.392 to 3464; p =
0.003) as independent predictors of MACEs. Kaplan-Meier survival
curve analysis for MACEs according the number of non-perfusion
imaging predictors showed that patients with 2 or more factors
as above mentioned had the higher incidence of MACEs.
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Conclusion: Normal myocardial perfusion might confer low risk
of obstructive coronary artery disease. However, care must be
taken for post-stress lung uptake, RV uptake and post-stress EF
worsening, which were associated with higher adverse cardiac
events.
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A machine-learning-based prediction model of

lethal arrhythmic events by using the'?I-meta-
iodobenzylguanidine derived late heart-to-mediastinum
ratio: Application into separate Japanese and European
cohorts
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Aim/Introduction: A machine-learning (ML)-based prediction
model for differentiating events in heart failure (HF) patients
was created by using the '2l-meta-iodobenzylguanidine (mIBG)
derived late heart-to-mediastinum (H/M) ratio in combination
with clinical variables. This study focused on lethal arrhythmic
events (ArE) using two retrospective cohorts; a Japanese cohort
(Cohort-J) of non-specific chronic HF patients and a European
cohort (Cohort-E) of HF patients mainly referred for cardiac device
implantation (ICD/CRTD). Materials and Methods: The ML model
was based on 13 variables (age, sex, left ventricular ejection
fraction (LVEF), NYHA functional class, comorbidities, etc.) from
526 Japanese patients with chronic HF. The primary outcome
parameters for this study were ArE (arrhythmic death, sudden
cardiac death and appropriate ICD therapy) and HF death (HFD)
after 2 years. The test group (Cohort-J) consisted of 581 Japanese
patients with chronic HF who underwent mIBG scintigraphy
(mean age 68412y, LVEF 31£11%, mean follow-up 29 months, and
86% in NYHA I-ll). The European test group (Cohort-E) included
246 patients (mean age 64+11y, LVEF 2949 %, mean follow-up
31 months, and 91% in NYHA II-lll). ICD/CRTD was implanted in
18% and 66% in Cohorts-J and E, respectively. ArE probability was
calculated for each patient. The indication for ICD/CRTD therapy
was predicted and actual outcomes were compared. Results:
Based on the ML-based model, baseline risk for ArE+HFD was
calculated as 19+20% and 35+25% in Cohort-J and E, respectively,
and actual event rate was 22% and 34%, respectively (p=0.0006).
When ArE risk of <3%, 3-9%, and >9% was respectively defined
as low, intermediate and high ArE risk, ICD/CRTD was implanted
in 7%/18%/25% for low/intermediate/high risk groups in Cohort-J
(p<0.0001), and 56%/66%/78% for Cohort E (p=0.01) during
2-year follow-up. In the Cohort-J ArE was observed in 3%/8%/12%
for low/intermediate/high risk groups (p=0.009). However, in
the Cohort E ArE occurred in 36%/35%/30% in the three risk
groups, respectively (p=ns). There was a “bell-shaped” relationship
between ArE rate and H/M in the Cohort-E. Conclusion: Patients
with higher ArE risk were more often indicated for ICD/CRTD in
both cohorts. The subsequent ArE outcome was adequately
predicted in the Japanese population, but not in the Cohort-E.
This failure in prediction could be explained by differences in
baseline characteristics between the Japanese and European
cohorts; amongst others potentially high-risk ArE patients were
more prominently included in the latter. References: (ML model)
Nakajima K, et al. J Nucl Cardiol 2022;29:190-201

@ Springer

OP-246

Long-axial field-of-view PET/CT scanners improve the
detection of inflamed coronary artery plaques with [%3Ga]
Ga-DOTA-TOC imaging

C. Mingels, C. Bregenzer, N. G6zI(igdl, L. Knappe, I. Alberts, A.
Rominger, F. Caobelli;

Department of Nuclear Medicine, Inselspital, Bern University
Hospital, University of Bern, Bern, SWITZERLAND.

Aim/Introduction: Inflamed coronary artery plaques are major
determinants of myocardial infarction and sudden cardiac
death. Hence, it is crucial that prone-to-rupture coronary lesions
are identified, to risk-stratify patients with coronary artery
disease (CAD). While positron emission tomography (PET) with
somatostatin receptor 2 ligands (SST)) like [*Ga]Ga-DOTA-TOC
may reveal inflammation due to activated monocyte-derived
macrophages, many reports in literature, featuring standard
PET scanners, showed limited sensitivity and spatial resolution.
Recently, a new generation of PET/CT scanners with a long-axial
field of view (LAFOV) has been introduced, characterized by
increased sensitivity over standard scanners. We therefore aimed
to investigate, whether this gain in sensitivity also pertains to
[*®*GalGa-DOTA-TOC LAFQV PET/CT. Materials and Methods:
We retrospectively evaluated 113 patients with neuroendocrine
tumors and without history nor symptoms of CAD, who
underwent a [®GalGa-DOTA-TOC LAFOV PET/CT during their
oncological workup. Images were acquired on a LAFOV Biograph
Vision Quadra (Siemens Healthineers) PET scanner (FOV 106cm) 60
minutes after intravenous administration of 154+19.77 MBq [#Gal
Ga-DOTA-TOC. If a high ®Ga-DOTA-TOC uptake of the coronary
plague was visually detected, standardized uptake values (SUV__,
mean/peak) and Hounsfield Units (HU) were measured by placing
an isocontour VOI with 40% threshold. Lesion-to-background
(LBR) ratios and lesion to mediastinal blood pool (LMR) ratios
were calculated. Patients with coronary artery calcifications were
divided into 3 Group according to the number of affected vessels
(1= one-vessel disease, 2=two-vessel disease, 3=three-vessel
disease). A linear regression model was used to correlate the
semi-quantitative values with the degree of calcification (HU).
ANOVA testing was performed to reveal differences in the [*#Ga]
Ga-DOTA-TOC uptake according to the Likert scale of calcification.
Results: 68.8% of our patients showed calcifications of any
degree in the coronary arteries (Likert-score median: 1, IQR:
2.25). In 56.3% at least one calcified plaque was identified as
[*Ga]Ga-DOTA-TOC-avid (SUV,__: 126+042; HU: 75+£49.05, LMB
>1.0). [®¥GalGa-DOTA-TOC uptake within coronary plaques
was significantly higher in Patients with 3-vessel disease
compared to other groups (p= 0.02, Figure 1). There was
only a weak correlation between plaque calcification density
and SUV_ .. (R 0159/0.139/0.185 p=023/026/021).
Conclusion: [%GalGa-DOTA-TOC LAFOV PET/CT yields a high
detection rate of inflamed coronary plaques, which is superior
to what reported in literature for standard PET scanners. Patients
with higher burden of calcified plaques showed significantly
higher [®Ga]lGa-DOTA-TOC uptake, indicating that the detected
uptake is probably expression of prone-to-rupture lesions.
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Adequacy of whole-body parametric imaging of regional
tissue perfusion using the recent total-body PET system
and i.v. *O-water

H. lida', H. Merisaari?, N. Ono’, N. Kudomf*, T. Tolvanen®, V.
Saunavaara?, H. Sarié, J. Knuuti’, L. Nummenmaa', P. Nuutila';
"Turku PET Centre, University of Turku and Turku University
Hospital, Turku, FINLAND, Department of Radiology, University
of Turku, Turku, FINLAND, *Nara Institute of Science and
Technology, lkoma, JAPAN, “Kagawa University School of
Medicine, Kagawa, JAPAN, *Department of Medical Physics, Turku
University Hospital, Turku, FINLAND, Advanced Clinical Imaging
Technology, Siemens Healthcare AG, Lausanne, SWITZERLAND.

Aim/Introduction: Total-Body PET (TBPET) is attractive for
whole-body imaging with much higher sensitivity but could be
restricted due to limited counting rate performance. We aim to
evaluate the adequacy of simultaneous parametric imaging of
whole-body tissue perfusion. Materials and Methods: Seven
volunteers (3 males and 4 females with ages: 21-50 and 31-60 yo,
body weight: 74-108 and 61-124 kg, BMI: 23.4-31.2 and 22.7-42.9,
respectively) participated in the PET experiments involving 8
scans at 4 different iv. bolus O-water doses ranging from 20
to 700 MBqg. The administration was to the brachial vein with
the arms on the side. True, random, and total prompt rates were
obtained and the noise-equivalent count rates (NECR) (1) were
calculated during all PET scan periods. Dynamic images were
reconstructed for Maximum-Ring-Distance of 85 to which 40
volumes-of-interest (VOI) were selected to calculate quantitative
tissue perfusion (TP) and distribution volume (DV) assuming a
single tissue compartment model with a vascular component
(1TCM). The arterial input function (AIF) was obtained from the
aorta time-activity curve. Administration dose dependency in TP
and DV was then evaluated. The pixel-by-pixel calculation of TP
and DV was also evaluated in selected scans to identify potential
sources of errors. Results: NECR and prompt rates decreased
monotonically after the completion of *O-water administration
to the vein, suggesting that the coincidence slew rate was not
saturated even at the maximum administration dose of 700MBgq,
though the breakdown was seen for a 20 cme cylinder phantom
already at 400MBq, due to smaller attenuation. VOI analysis did
not demonstrate a significant reduction or difference in TP or
DV at 700MBg compared with other administration doses for
VOIs of TP>0.3 ml/min/g. Significant intra-subject variation was
seen if not corrected for inconsistent positioning of VOIs both
for AIF and tissues due to movement, and inappropriate delay
particularly in peripheral regions, e.g,, the branchial/thigh muscle
and intra-organ delay in the liver and also in the brain in some
extent. The parametric images for TP and DV were visually superior
with a larger administration dose, particularly in small TP regions.
Conclusion: Despite the wide range of TP from 0.01 to 5 ml/min/g,
>O-water PET is feasible for providing whole-body TP and DV, and
even parametric images. Further technical advances are required
for organ-specific adaptation of the model including adequate
corrections for intra-and inter-organ delay in AIF and the partial
volume effect. References: (