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Vorwort

Der alljahrliche ,Paracelsus Science Get Together” konnte auch 2022 durchgefuhrt werden —
adaptiert an die neuen Gegebenheiten in Zeiten der Pandemie wechselten wir heuer zum dritten
Mal auf die virtuelle Plattform #vSGT.

Forschende aus der Universitat, den Universitatskliniken in Salzburg und Nirnberg sowie
Kooperationspartnern aus Salzburg und Nirnberg folgten der Einladung und reichten insgesamt
mehr als 77 internationale Poster (davon 9 Poster von Studierenden der Humanmedizin) ein.
Sie stellten ihre aktuellen Forschungsarbeiten vor — virtuell und den ganzen Sommer tber auch
online verfugbar. Die gezeigten Arbeiten umfassen eine enorme thematische Bandbreite aus
den verschiedensten  Wissenschaftsbereichen, darunter  Medizin, Natur- und
Sozialwissenschaften, von Grundlagen- bis zu klinischer Forschung.

Rund 534 Besucherinnen und Besuchern konnte die medizinisch-wissenschaftliche
Leistungsschau im bereits zwolften Jahr ihres Bestehens in neuem Format begeistern, wie auch
die zahlreiche Teilnahme am neu eingefihrten Publikumsvoting beweist. Mehr als 1094
Seitenaufrufe (!) wurden Gber den Sommer gezahilt.

Herzliche Gratulation an alle Gewinnerinnen und Gewinner der Poster Awards. Das Publikum
kirte das Poster von Lukas Zell mit dem Titel ,ldentification of novel dopamine D2 receptor
ligands — a combined in silico / in vitro approach® vom Institut fir Pharmazie der Paracelsus
Medizinischen Universitat Salzburg zum besten Poster.

Die Fachjury entschied sich fur Viktoria Leb-Reichl (Best Poster female) mit ,Leveraging
immune memory against measles virus as an anti-tumor strategy in a pre-clinical model of
aggressive squamous cell carcinoma“ und Rodolphe Poupardin (Best Poster male) mit ,,Batch
Effects during Human Bone Marrow Stromal Cell Propagation Prevail Donor Variation and
Culture Duration: Impact on Genotype, Phenotype and Function® (beide Salzburg). Zwei Best
Student Poster gingen an Nicole Schneider mit ,Analysis of Hv1 proton channel expression in
acute leukemias and non-Hodgkin lymphomas compared to healthy control samples by gPCR*
und Isabell Prothmann mit ,Vertraglichkeit von Fortifiern aus gefriergetrockneter Frauenmilch
zur Anreicherung der Ernahrung von Fruhgeborenen ab 31 Schwangerschaftswochen® (beide
Nurnberg).

Ein herzlicher Dank gilt unseren Organisatoren rund um Bruno Wéran, dem Leiter des
Forschungsservice FMTT und Barbara Ruder, die am Standort Nurnberg fir die Abwicklung
verantwortlich war, sowie den zahlreichen Unterstitzer*innen, die auch in diesem besonderen



Jahr die Durchfuhrung des vSGT mitermdglicht haben. 9 internationale Sponsoren vertrauten
auf das neue Format und erméglichten das umfangreiche, internationale Netzwerken.

Wir freuen uns, Ihnen zum Abschluss des ,Paracelsus virtual Science Get Together — Science
Summer wie in jedem Jahr diesen Abstractband zum besseren Uberblick und als
Nachschlagewerk tGibermitteln zu dirfen, wiederum mit einer ISBN-Nummer versehen und damit
zitierfahig. Fur alle, die noch einen Blick auf die tatséchlichen Poster werfen méchten, die
Ausstellung kann nach wie vor unter https://vsgt.pmu.ac.at/ besucht werden.

Der besondere Dank der Universitat gilt neben den Mitarbeiterinnen und Mitarbeitern des
Forschungsservices im FMTT der gesamten IT, die das neue Format zum Laufen brachten und
jetzt bereits im dritten Jahr etablierten. So wurde der Netzwerkgedanke des vSGT nicht nur von
den Teilnehmenden, sondern auch von der Organisation gelebt — ganz im Sinne des Leitbildes
der Universitat.

Es ist uns ein groRes Anliegen, den Vernetzungsgedanken weiter zu verankern und auch
gemeinsame Forschungsprojekte zwischen den beiden Universitats-Standorten Salzburg und
Nurnberg im Sinne eines Brickenschlages innerhalb der PMU weiter voranzutreiben und zu
fordern.

Fur 2023 laufen jetzt schon die Planungen: Es wird sowohl vor Ort als auch den ganzen Sommer
Uber standortiibergreifende virtuelle und hybride Veranstaltungen geben. Bleiben Sie gesund
und neugierig und freuen Sie sich mit uns auf den ,Science Get Together 2023 in dem wir
wieder grol3artige Leistungen prasentieren werden.

Es gruRRen Sie herzlich
Univ.-Prof. Dr. Wolfgang Sperl Univ.-Prof. Dr. Ludwig Aigner

Rektor Vizerektor fur Forschungsangelegenheiten


https://vsgt.pmu.ac.at/
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Background: Genome-wide association studies identified several genes, implemented in microglia phagocytosis, which are associated with an increased risk
for Alzheimer’s disease (AD), offering microglia as potential therapeutic targets. Factors circulating in the blood, like food metabolites, might have effects on
microglia function and thereby influence cognitive degeneration. Along this line, we investigated the effect of blood serum of AD patients and participants with

cognitive decline on microglia by using an in vitro parabiosis system.

Methods: Microglia were incubated with human serum, encountered with pH-sensitive
fluorescent particles and phagocytic particle uptake was measured by flow cytometry.
The University Hospital Graz provided us with serum from AD patients and age-
matched controls (n=30 per group). Another data set was obtained through a case- | i
control study conducted by the EU D-CogPlast project, consisting not only out of blood :
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samples taken before participants showed signs of cognitive deficit but also data on
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the groups (1¢) and we had to reject the hypothesis of a prognostic value of the
phagocytosis assay.

But we found that phagocytosis correlated negatively with the amount of
eicosapentaenocic acid (EPA) (1d), one of the main omega-3 polyunsaturated fatty
acids, in the blood.
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Preliminary data show that EPA lowers the
phagocytosis value in vitro in a concentration
dependent manner (2).

Conclusion: EPA likely has direct and/er indirect effects on microglial phagocytic activity, which would offer a potential attenuation of neurodegenerative diseases by influencing

protein deposition and microglia driven neuroinflammation.
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Abstract Nr. 1

Modulation of microglia function via omega-3 polyunsaturated fatty acid eicosapentaenoic acid (EPA)
in Alzheimer’s disease

Barbara Altendorfer!?, Iris Leister'234, Sophie Lefévre-Arbogast®, Claudine Manach®, Dorrain Y Low$, Mireia
Urpi-Sarda’, Cristina Andres-Lacueva’, Raul Gonzalez-Dominguez’, Thomas Felder8, Julia Tevini, Diana
Marisa Bessa de Sousal?, Reinhold Schmidt®, Paul J Lucassen?, Silvie R Ruigrok!?, Chiara De Lucial?,
Andrea Du Preez!!, Catherine Helmer®, Cécile Proust-Lima® Aniko Korosi'®, Cécilia Samieri®, Sandrine
Thuret'112 Ludwig Aigner!?2

lInstitute of Molecular Regenerative Medicine, Paracelsus Medical University, Salzburg, Austria; 2Spinal Cord Injury and Tissue
Regeneration Center Salzburg (SCI-TReCS), Paracelsus Medical University, Salzburg, Austria; *ParaMove, SCI Research Unit, BG
Trauma Center Murnau, Murnau, Germany, and Paracelsus Medical University, Salzburg, Austria; “Spinal Cord Injury Center, Clinical
Research Unit, BG Trauma Center Murnau, Murnau, Germany; SUniversity of Bordeaux, Inserm, Bordeaux Population Health Research
Center, UMR 1219, 146 rue Léo-Saignat, Bordeaux 33076, France; ®University of Clermont Auvergne, INRA, UMR1019, Human Nutrition
Unit, Clermont Ferrand 63000, France; "Nutrition, Food Science and Gastronomy Department, Faculty of Pharmacy and Food Science,
CIBER Fragilidad y Envejecimiento Saludable (CIBERFES), Instituto de Salud Carlos Il, University of Barcelona, Barcelona 08028, Spain;
8Department of Laboratory Medicine, Paracelsus Medical University, Salzburg, Austria; °Clinical department of general neurology,
University Hospital of Neurology, Graz, Austria; °Brain Plasticity Group, Swammerdam Institute for Life Sciences, Center for
Neuroscience, University of Amsterdam, Amsterdam 1098 XH, Netherlands; !Department of Basic and Clinical Neuroscience, Maurice
Wohl Clinical Neuroscience Institute, Institute of Psychiatry, Psychology and Neuroscience, King's College London, London SE5 9NU,
United Kingdom; *?Department of Neurology, University Hospital Carl Gustav Carus, Technische Universitat Dresden, Germany; Contact:
barbara.altendorfer@pmu.ac.at

Objective

Genome-wide association studies identified several genes, implemented in microglia phagocytosis, that are
associated with an increased risk for Alzheimer’s disease (AD), offering microglia as potential therapeutic
targets. Factors circulating in the blood, like food metabolites, might have effects on microglia function and
thereby influence cognitive degeneration. Along this line, we investigated the effect of blood serum of AD
patients and participants with cognitive decline on microglia phagocytosis by using an in vitro parabiosis
system.

Methods

A human microglia cell line was incubated with human serum, encountered with pH-sensitive fluorescent
particles and subsequent phagocytic uptake was measured by flow cytometry. The University Hospital Graz
provided us with serum from AD patients and age-matched controls (n = 30 per group). A different data set
was obtained through a case-control study conducted by the EU D-CogPlast project, consisting not only out
of blood samples taken before participants showed signs of cognitive deficit but also data on the metabolom
(n =209 per group).

Results

The serum of AD patients led to elevated phagocytosis levels, which were associated with cognitive
impairment. To investigate a potential prognostic significance of the phagocytosis assay we made use of the
serum from the D-CogPlast study. Here, we found no difference between the groups, but phagocytosis
correlated negatively with the amount of eicosapentaenoic acid (EPA), one of the main omega-3
polyunsaturated fatty acids, in the blood. Testing of the single component EPA on microglia in vitro, revealed
a concentration dependent decrease of phagocytic uptake, indicating an anti-inflammatory effect.

Conclusions

EPA likely has direct and/or indirect effects on microglial phagocytic activity, which would offer a potential
attenuation of neurodegenerative diseases by influencing protein deposition and microglia driven
neuroinflammation.



es for the investigation of complex pelvic ring fractures

Development of a physiologically relevant, biomechanical test setup considering internal muscle forc-
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(4] Institute for Biomechanics, BG Unfallklinik Murnau, Germany

[2] Institute for Biomechanics, Paracelsus Medical University, Salzburg, Austria

[3] Kempten University of Applied Sciences, Germany

Introduct

The human pelvis is a ring-shaped bone structure, designed to transfer the load of the
upper body to the lower extremities. Fractures of the pelvis can lead to disruptions of the
ring-shaped structure which results in mechanical destabilization. Forces and moments
can then no longer be transmitted by the pelvis. In order to address the existing instabil-
ity, fractures of the pelvic ring require a mechanically stable osteosynthetic treatment, for
which a variety of different methods are available. Previous biomechanical studies do not
fully consider the complex loading situation at the pelvis, so that there is still a lack of
knowledge about the mechanical stability of the different osteosynthetic treatments.

The aim of this project is to build a test setup able to determine the
stability of different fixation methods for complex pelvic ring fractures
under a loading situation simulating human gait: The weight of the
upper body is alternately transferred to the legs via both hip joints. In
addition, muscles at the pelvis counteract a tilting of the pelvis.

Test Setup

Two different types of forces are considered that act on the pelvis during human gait:

.

Force of the trunk: Khoo et al. [1] developed a dynamic biomechanical model to deter-
mine loads at the lumbosacral joint-center during the stance phase of normal level
walking. Their findings showed that the resultant loads at the lumbosacral joint-center
were between 1.5 and 2 times body-weight. A force of this magnitude will be applied to
the sacrum in vertical direction in the test setup.

Muscle forces: Rajagopal et al. [2] built up @ musculoskeletal model including bony ge-
ometry for the full body with 37 degrees of freedom to define joint kinematics, Hill-type
muscle models of 80 muscle-tendon units and 17 ideal torque actuators driving the up-
per body. They also provide the simulation data of a 31 year old individual walking with
a speed of 1.5 m/s. These data were used to determine the muscle forces that act on
the pelvis during walking. For the purpose of experimentally realizing the muscle ac-
tions the individual muscles were combined into two muscle groups (anterior and pos-
terior muscle group).

The mechanical test setup was constructed and built (Figure 1 shows a CAD-model). The
vertical force of the trunk is applied on the sacrum via a hydraulic testing machine. In or-
der to avoid uncontrollable shear forces between sacrum and testing machine, a linear
bearing allows translational movement in the horizontal plane and a ball bearing mount-
ed directly to the sacrum allows rotational movement around all three spatial axes.

A hip joint endoprosthesis with three rotational degrees of freedom is mounted to each
acetabulum. The shafts of the endoprostheses are embedded to vertically slidable em-
bedding pots.

Force application of
the trunk on the
sacrum via hydraulic
testing machine

Pelvis

Embedding pot
vertically slidable

Lifting rod mechanism
for alternating
supporting leg

Simulation of the
stabilizing
musculature via a
linear ball screw
and cables

Figure 1: Rendering of the CAD-model of the test setup from the frontal perspective. The red cables
represent the anterior muscle group, the green cables the posterior muscle groups. Not shown is the
drive unit for the posterior muscle mechanism.

Litersture:

1) Koo, B, etal. Medical engineering & phy
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Test Sequenc

To simulate the dynamic alternating load on the pelvis during walking, the load is alter-
nately transferred via the two acetabula. The procedure for loading of the right side is de-
scribed in detail as follows (see Figure 2):

A. When changing from left to right supporting leg, only small, negligible forces act on the
sacrum and on the muscle pulls and all actuators move towards the initial positions.
Both embedding pots are in contact with the lifting rods. To simulate the orientation of
the pelvis when walking, the pelvis is tilted slightly to the right when standing on the
right side. This is achieved by positioning the left lifting rod further up than the right.

B.The two muscle pulls (anterior and posterior) are tensioned with the same, low force
(Finitiat). Leverage results in a force on the sacrum.

C.To ensure that no force is transmitted via the non-supporting side (left), the left lifting
rod is lowered and there is no longer contact between the embedding cup and the lift-
ing rod (highlighted in Figure 2 C). The new lever ratios reduce the force on the sacrum.

D. In order to be able to increase the forces evenly during the actual loading phase, a spe-
cific preload (Fy<) must be set by the actuators.

E. During the actual loading phase, the forces are increased simultaneously until the final
forces (Fioad) are reached. A simultaneous increase in force at all force application
points is important to prevent the pelvis from tilting forward/backward/to the side.

F. After the loading, the forces are reduced again and the same procedure is repeated for
the left side. For the dynamic testing of osteosyntheses, this supporting leg change is
repeated several thousand times with a cyclically increasing load.

Figure 2: Detailed sequence of force increase on a synthetic pelvis during simulated right support-
ing leg phase. Red arrow: Force at the anterior muscle pull; Green arrow: Force at the posterior
muscle pull; Blue arrow: Force at the sacrum

In the current state of development, it was possible to demonstrate by means of a func-
tional test that the simultaneous and alternating load application works. In the next step,
the control system must be optimized to allow larger forces to be applied. A validation
process is required to demonstrate that the loads applied to the pelvis in the test setup
match the loads imposed in the requirements and that no constraint forces are generat-
ed. Many tests of osteosyntheses for pelvic ring fractures have been performed on previ-
ous single-leg test setups. In a further validation step, these tests will be reproduced on
the new test setup (same synthetic model/fracture/osteosynthesis/etc.) and the new re-
sults will be compared with the previous results.

In summary, the newly designed test setup will be used to evaluate the fa-
tigue strength of osteosyntheses used for complex pelvic ring fractures under
loads that are similar to the loads that occur thousands of times between sur-
gery and healing of the bone.
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Development of a physiologically relevant, biomechanical test setup considering internal muscle
forces for the investigation of complex pelvic ring fractures
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nstitute for Biomechanics, BG Unfallklinik Murnau, Germany; 2nstitute for Biomechanics, Paracelsus Medical University, Salzburg,
Austria; *Kempten University of Applied Sciences, Germany; Contact: dirk.baumeister@bgu-murnau.de

Objective

Fractures of the human pelvis can lead to disruptions of the ring-shaped structure which results in mechanical
destabilization of the pelvic ring. A variety of different methods for an osteosynthetic treatment are available,
but there is still a lack of knowledge about the mechanical stability of these methods. The aim of this project is
to build a test setup able to determine the stability of different fixation methods for complex pelvic ring fractures
under a loading situation simulating human gait.

Methods

During gait, the human pelvis is loaded mainly by the weight of the trunk and muscle forces. Rajagopal et al.
(1) built up a musculoskeletal model and provide simulation data of a 31-year old individual walking with a
speed of 1.5 m/s. The muscle forces from this simulation were summarized into an anterior and a posterior
muscle group.

Results

The vertical force of the trunk is applied on the sacrum via a hydraulic testing machine. Hip joint
endoprostheses are mounted to the acetabuli of the specimen. The vertical movement of the hip joint
endoprostheses can either be released (swing leg phase) or locked (stance leg phase). Muscle forces are
applied with the help of ropes and their magnitude is determined with force sensors. By alternately loading the
right and left acetabulum, gait cycles can be simulated.

Conclusions

To date, biomechanical experiments on pelvises have been performed primarily on single-leg stance or double-
leg stance models. Because these do not fully take into account the complex loading situation during gait, the
new test setup was developed. Simplifications were made to account for the applied loads, especially the
muscle forces. The new test setup can be used to evaluate the fatigue strength of osteosynthetic constructs
used for complex pelvic ring fractures.

References
1. Khoo, B., et al. (1995). Medical engineering & physics 17(1): 27-35.
2. Rajagopal, A., et al. (2016).IEEE Transactions on Biomedical Engineering 63(10): 2068-2079.
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Protein Metabolism in Preterm and Term Infants using a
>N-Tracer and the Nitrogen Balance Method: A Pilot-Study
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INTRODUCTION RESULTS

* It is desired to provide preterm infants with
nutrition that supports accrual of protein and
fat-free mass.

* To maximize the utilization of protein building
blocks, to optimize growth, excess protein
oxidation and related urea production should
be avoided.

* The composition of feedings determined by

1) availability of macronutrients
2) protein (gram) to energy ratic and
3) carbs to fat ratio affects protein oxidation.

= Kinetic of urinary N excretion using **N-labeled amino acids (Tracer) can
measure protein turnover, protein gain and urea production.

* This pilot study aims to establish a tracer method in preparation for a
double-blind, randomized clinical trial (RCT) to identify a compaosition of
fortified breast milk which maximizes protein accretion,

= To analyze nitrogen balance, protein turnover and net protein gain using
15N-labeled amino acid tracer in preterm infants.

METHO

« Stable growing newborns with no gastrointestinal diseases which affect
nutritional absorption were enrolled at McMaster Children's Hospital.

* Nitrogen kinetic was measured using a single shot (1mL/kg) *>N-Iabeled
amino acid mixture (ALGAL Amino Acid Mixture; 3.3 mg AA/mL).

+ Urine was collected over a 36 hours period in 3 hours intervals.

= Urinary >N was measured using an elemental analyzer Solid Liquid (SL™,
SerCon, CREWE, U.K.) and urea and creatinine were measured using
standard clinical chemistry.

= Based on the three-compartment model (TCM), nitrogen balance, protein
turnover and net protein gain were calculated (g/kg/d).

Three-Compartment Model (TCM) Nitrogen flux

1= Intake

S —Synthesis
B — Breakdown
E — Excretion

Protein-Pool

time {hours}

Urine- ’ )
15
e I Example of urinary *N amino

acid kinetic {(Wutzke et al. 1992)

ds

RESUL
+ 18 preterm male infants were enrolled (gestational age: 25 to 39 weeks,
birth weight: 720 to 2770 g) and tracer were given between day of life
3to97.
» No adverse events were reported during the study.

60 * Participants demonstrate individual
§5° starting levels of UUCR.
;;g * Time course per participant seems
§ 20 to be stable with a constant intake.
10 —— | Fig. 1: Urinary urea creatinine ratio (UUCR)
0 Colors represent the standard deviation (red: SD > 3.5%;
Hours 3 6 9 121518 2124 27 30 33 36 blue: SD= 1.6% to < 3.5%; green: SD = 1.5%).
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Fig. 2: Individual coefficient of variation (CV), 3 hours intervals
* The individual CV for urea ranges from 9.9 % to 60.3 %, for creatinine
from 14.5 % to 75.6 %, for UUCR from 5.6 % to 29.6 % and for urine
volume from 25.9 % to 82.3 %.
* Based on the CV of urea up to 60.3 %, spot urine does not seem sufficient
in determining protein accretion.
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Fig. 3: Cumulative urinary >N-Tracer excretion (36 hour period)
* The cumulative urinary excretion dose from tracer varies between
4% and 14 %.
* 86 % to 96 % of the tracer dose were stored in the body.
« Urinary 5N kinetic curves plateaued at 36 hours.
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Fig. 4: Method comparison - Nitrogen retention per protein intake.
(N balance adjusted: N multiplied by factor 1.25 for other N containing components in urine)
= N balance, N balance adjusted and the tracer method yield similar slopes
of regression lines.
= A linear relation is observed between nitrogen retention and protein
intake from 1.25 to 5.5 g/kg/d.
* X-axis intercept at ~1.0 g protein /kg/d compares favorably with results of
previous studies (Koletzko et al., 2014).

CONCLUSION

+ A N-Tracer has been established which is an useful and safe tool to
analyze the protein metabolism. Additionally to common nitrogen balance
studies, protein synthesis, protein breakdown, protein turnover and net
protein gain can be calculated from urinary °N kinetics.

» The 15N urinary measurements demonstrate a similar kinetic with a
plateau at 36 hours which is comparable to data from the literature.

= The similarity of the results between tracer kinetic and balance method
indicates the reliability of the »>N-Tracer method.

+ To optimize non-protein composition of b el S
o . ) L Low Carbs/High Fat | High Carhs/Low Fat
fortified breast milk, protein synthesis will [~ 55 |carbs 1
be studied in a double-blind RCT using Protein 3 |protein 3
15N-Tracer comparing low and high carbs  |Fat 55 |Fat 3
nutrition with similar protein intake (table), Sumkell 86 |sumkcal] 853

alues for 100 mL breast milk
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Protein Metabolism in Preterm and Term Infants using a 15N-Tracer and the Nitrogen Balance Method:
A Pilot-Study
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Objective

It is desired to provide preterm infants with nutrition that supports accrual of protein and fat-free mass. To
maximize the utilization of protein building blocks, to optimize growth, excess protein oxidation and related
urea production should be avoided. The composition of feedings determined by 1) availability of
macronutrients, 2) protein (gram) to energy ratio and, 3) carbs to fat ratio affects protein oxidation. Kinetic of
urinary N excretion using °N-labeled amino acids can measure protein turnover, protein gain and urea
production. This study aims to establish a tracer method to measure protein turnover.

Methods

Stable growing newborns with no gastrointestinal diseases which affect nutritional absorption were enrolled in
this observational study at McMaster Children's Hospital. Nitrogen kinetic was measured using a single shot
(ImL/kg) ®N-labeled amino acid mixture (ALGAL Amino Acid Mixture; 3.3 mg AA/mL).

Urine was collected over a 36 hours period in 2 to 4 hours intervals. Urinary ®N was measured using an
isotope mass spectroscopy and urea, creatinine and Urinary urea creatinine ratio (UUCR) were measured
using clinical chemistry. Based on the three-compartment model, nitrogen balance, protein turnover and net
protein gain were calculated.

Results

Eighteen male infants were enrolled (gestational age: 25 to 39 weeks, birth weight: 720 to 2770 g) and tracer
were given between day of life 3 to 97. No adverse events were reported during the study.

The individual CV for urea ranges from 9.9 % to 60.3 %, for creatinine from 14.5 % to 75.6 %, for UUCR from
5.6 % to 29.6 % and for urine volume from 25.9 % to 82.3 %. Based on the CV of urea up to 60.3 %, spot urine
does not seem sufficient in determining protein accretion. Further, infants demonstrated individual levels of
UUCR. Time course per infant seemed to be stable with a constant intake.

The cumulative urinary excretion dose from tracer varied between 4 % and 14 %. 86 % to 96 % of the tracer
dose were stored in the body. Urinary 15N kinetic curves plateaued at 36 hours. N balance, N balance adjusted
and the tracer method yield similar slopes of regression lines. A linear relation is observed between nitrogen
retention and protein intake from 1.25 to 5.5 g/kg/d. X-axis intercept at ~1.0 g protein /kg/d compares favorably
with results of previous studies.

Conclusions

A 5N-Tracer has been established which is an useful and safe tool to analyze the protein metabolism.
Additionally to common nitrogen balance studies, protein turnover can be calculated from urinary 15N kinetics.
The 15N urinary measurements demonstrate a similar kinetic with a plateau at 36 hours which is comparable
to data from the literature.

The similarity of the results between tracer kinetic and balance method indicates the reliability of the 15N-
Tracer method.
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Abstract Nr. 4

In future studies, protein synthesis will be studied using *N-Tracer comparing low and high carbs
nutrition with similar protein intake.
Inducing Ferroptosis, a new approach to target Biliary Tract Cancer?

Dino Bekricl#, Heidemarie Dobias!#, Marlena Beyreis!, Martina Winklmayré, Markus Ritter:346  Daniel
Neureiter?, Tobias Kiesslichl5, Christian Mayr®>
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Objective

Ferroptosis, a ROS and iron-dependent non-apoptotic form of regulated cell death, is characterized by
excessive peroxidation of polyunsaturated fatty acids (PUFAs) which ultimately results in cell death. Biliary
tract cancer (BTC) is a deadly disease with a dismal overall survival rate, which is in part caused by limited
therapeutic options. Therefore, the aim of this study is, to investigate, if ferroptosis can be induced in BTC and
therefore might serve as a potential new therapeutic strategy.

Methods

Investigation of potential cytotoxic effects were executed by the Resazurin assay and IC50 calculation, using
a comprehensive BTC in vitro model (n=11 cell lines) and six substances that were described as ferroptosis-
inducers in other cancer entities (RSL-3, IKE, FINO2, FIN56, iFSP1, Brequinar). Additional rescue experiments
using established ferroptosis, necroptosis and apoptosis inhibitors were performed to evaluate potential
ferroptosis induction by these substances. Potential biomarkers of ferroptosis sensitivity were evaluated via
Western Blot.

Results

Treatment of BTC cells with the mentioned ferroptosis-inducers resulted in a cell line- and time dependent
reduction of cell viability, accompanied by changes in cell morphology. Interestingly, we identified BTC cell
lines that were sensitive to most of the used substances as well as cell lines that showed general resistance.
Combination of ferroptosis-inducers with inhibitors of ferroptosis, necroptosis or apoptosis indicate ferroptotic
events in the BTC cell lines CCC5, HUH-28 and KKU-055. Western Blot analysis of the ferroptosis-relevant
proteins ACSL4, CD71, Ferritin Heavy Chain, GPX4 and System -xCT revealed a heterogeneous expression
pattern.

Conclusions

The current study reveals that BTC cell lines are affected by ferroptosis-inducing substances regarding cell
viability and cell morphology. To further clarify the mode of death, lipid ROS accumulation as well as MDA
levels and mitochondrial changes will be analysed. Additionally, potential biomarkers for ferroptosis sensitivity
such as NADPH(H) and Fe2+ levels, GPX-4 activity and GSH/GSSG ratio will be investigated.

Acknowledgements
This research is funded by the PMU-FFF-stand-alone project (E-20/31/164-MAC).



20

JAHRE

BRACELSUS

MEDIZINISCHE PRIVATUNIVERSITAT

The slow awakening of dormant neuronal precursors in the aging brain
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Introduction: Dormant neuronal precursors (dormant precursors) are a unique type of neuron, which existin several areas of the brain of mammalian species. Dormant precursors are
they are g y at which age they become postmitotic while their neuronal maturation is stalled. As consequence, dormant precursors retain latent Immaturity and awaken only once the brain becomes adult. The awak-
ening stimul and the actual role of dormant precursors in the brain s yet unknown. Nevertheless, early work suggests that the integration of dormant precursors in the adult brain may be relevant for cognition and that dysfunctional maturation may asso-

ciate to autism. Additionally, the extreme prolonged immaturity of some precursors (> 70 years in humans) could imply a functional role in the context of aging

Goals and results: Pioneering research by the | of

PMU, Saizburg, allowed to discover and characterize the process of dormant precursor maturation in the adult brain and to determine that these cells become
fully functional neurons. However, elderlyness may hinder maturation. Thus, precursor which maturation onset is delayed extremely may be disadvantaged in integrating into the aging brain network. We therefore questioned the capacity of dormant pre-
cursors to undergo maturation in the aging brain. Strikingly. despte prolonged immaturity late maturing precursors eventually become neurons. However, there are some peculiarities in the maturation process, partially caused by late maturation onset
and partially by aging. However, we found that the functions of adult-matured precursors and neonatal-matured neurons in the aging brain are very similar. For improved analysis of synapic integration of dormant precursors we are currently establishing
innovative techniques, i.e. expansion microscopy. Moreover we are devising new strategies to control maturation pharmacologically in vivo, with the ultimate goal to resolve the role of dormant precursors in cognition, aging and pathology.
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Expansion microscopy: an innovative tool
to resolve synaptic connectivity

Resolution of the synaptic connectivity was limited by the small size of synapses
Expansion microscopy is being established to improve the measurement and
determine the extent of synaptic integration of mature dormant precursors (pre-
liminary data).

Expansion microscopy relies on a process of polymer synthesis within the brain
samples (a, b), followed by osmotic expansion (c). This allows to expand the
brain (corpus callosum highlighted in yellow) by approximately fourfold. After ex-
pansion, histological. and cylological structures are fully preserved as highlight-
ed by immunohistochemistry (d-f). Staining for EGFP (green) in DCX-CreRT2/-
Flox-EGFP mice allowed 1o outline matured dormant precursors after expansion
(d, ). Note the morphology of expanded nucleus (blue), soma (e, f), and den-
drites (f). Expanded synaptic spines (f, white amows) reached a length of up to
5 um and were fully resolved by confocal microscopy.
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i Convarsaly,

We discovered some unique cells, the
“dormant precursors®, which maintain
a latent postmitotic immature state
and can awaken in the adult brain to
become neurons (a). We traced their
maluration with _transgenic  (D-
CX-CreRT2/Flox-EGFP) mice, where
precursors can be labelled perma-
nently by tamoxifen administration (b),
and we found that most precursors
undergo maturation in the young-adult
murine brain (3-9 months).

In this project we questioned
whether precursor maturation can
take place in the aging brain and
whether late maturation leads to
different outcomes in comparison
to early maturation (c).

We found that precursors that remain
dormant until old age (9 months) can
eventually become malure neurons
(d. scale bar = 15 um). However, the
morphology of late-maturing precur-
sors is different from that of early ma-
turing precursors (e, f); late maturation
is associated with larger soma, short-
or axon initial segment (AIS) and
shorter dendrites

comparing early and
aged precursors, we found that aging
per se determines shrinkage of the
soma, shortening of the AIS and short-

i ening of the dendrites. Thus late mat-

uration and aging have opposite ef-

i focts in relation to cell soma morphol-

ogy (red framed graphs) and similar
effects in relation to AIS and dendrites
(blue framed graphs).

Physiology: does late maturation equal neonatal maturation?

Dormant precursor mature in the adult brain. C ly. most of the
tion earty after birth. Thus, we questioned whether the precursor awakening in the aduit brain eventually leads to ful
functional maturation, comparable to that of early-postnatal matured neurons
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We found that aduit-matured dormant precur-
sors (green) and neonalal developed neurons
(white) are functionally remarkably similar.

The degree of spontaneous excitatory input
(a-d) received by the two cell types is compa-
rable in amplitude as well as in frequency.

The capacity of output generation (action po-
tential) on part of the two cell types is also
closely comparable (e-).

Small differences exist in the action potential
Kintics of the two coll types (k-q) and may ro-
fiect slight divergence in the maturation o fate
of adult matured precursors and neonatal-ma-

tured neurons.

Expansion fagtor.= 4 X

Outlook: how to control the mechanisms
of dormant precursor maturation?

New sirategies are being de-
vised to control the rale of
dormant precursor matura-
tion (a), with the long term
goal of deciphering their role
in_cognition. pathology and
ging.

Preliminary experiments of
transcriptomic

tors (Mor-X) that are selec-
tively enriched In dormant
precursors and best candi-
dates to control maturation
(b). Mor-X_localization on
dormant precursors was also

onfirmed stological
Sactions from aduR brai (0

Pharmacological tests in ®
o il eveal the effects of

julation for the
Taturstion of domant pro-
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The slow awakening of dormant neuronal precursors in the aging brain
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Objective

Pioneering research at the institute of Experimental Neuroregeneration, PMU, Salzburg, allowed to discover
and characterize the maturation of a new type of dormant neuronal precursor in the adult brain and to
determine that these cells can become fully functional neurons. However, elderliness may hinder maturation.
As consequence, precursors which onset of maturation is delayed may be disadvantaged in integrating in old
brain networks. Thus, this project questioned the capacity of dormant precursors to undergo maturation in the
aging brain.

Methods

In transgenic mice (DCX-CreRT2/Flox-EGFP) the administration of tamoxifen allows to label immature
dormant precursors permanently and to trace the course of maturation thereafter, throughout adulthood and
elderliness.

Accordingly, the maturation of dormant precursors was analyzed in the adult and aging brain combining
methods of expansion microscopy, immunohistochemistry, single-cell electrophysiology, and transcriptomic
analysis. Some of these techniques are crucial for better resolution over the process of precursor synaptic
integration and to devise new strategies for controlling pharmacologically the speed of precursor maturation in
vivo (outlook).

Results

We found that, despite prolonged immaturity, late-maturing precursors become fully developed neurons.
However, age appears relevant in relation to the outcome of the maturation process. Peculiarities in the
products of late maturation involve different morphological traits that distinguish late-maturing precursors from
those with earlier maturation onset. Some differences are caused by the late maturation onset itself, but others
reflect the general aging of the brain. Nevertheless, the functional properties of adult-matured precursors and
age-matched neonatal-matured neurons are very similar. While we establish innovative methods to resolve
the finer details of precursor synaptic integration, we discovered that specific monoamine receptors are
enriched in dormant precursors and suitable candidates to control their maturation.

Conclusions

Our work reveals that brain aging does not hinder and only partially affects the maturation of dormant
precursors, so that even late maturation leads to full neuronal development. Thus, dormant precursors are
exploitable to refine the elderly brain networks. To this end, our preliminary work suggest which mechanisms
may accelerate or delay the maturation, allowing to decipher the impacts of dormant precursors on cognition,
aging, and age-related pathology.
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Objective

In early 2022, the Coronavirus disease 2019 (COVID-19) remains a global challenge. COVID-19 is caused by
an increasing number of variants of the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).
Here, we report an outbreak of SARS-CoV-2 breakthrough infections related to a student festive event with
100 mostly vaccinated guests, which took place in Northern Bavaria, Germany, in October 2021. Based upon
a comprehensive set of data, we delineated ans stratified risk factors for infection.

Methods

We conducted standardized telephone interviews with participants of the festive event who had given written
consent. Data were collected in pseudonymized form, with individuals arbitrarily assigned unique numbers as
identifiers. The data were compiled in Excel and checked for consistency. Crosstabulation tables were
analyzed using Pearson’s Chi-Square test, Fisher’'s Exact test, and the Kruskal-Wallis test for singly ordered
tables. The Mann-Whitney U test and Bootstrap t-tests were used to test continuously distributed variables.
Logistic regression analysis was applied to test and illustrate the effect of various risk factors on the risk of
infection. All reported tests were two-sided, and p-values below 0.05 were considered statistically significant.
All statistical analyses in this report were performed with STATISTICA 13, PASW 24, or GraphPad Prism 9.3.1.

Results

95 students patrticipated in the study, with 94 being fully vaccinated and 24 reporting infection by the delta
variant. Correlation analyses among 15 examined variables revealed that time spent at the event, conversation
with the supposed index person, and a homologous viral vector vaccination regime were significant risk factors
for infection. Non-significant observations related to higher rates of infection included time since last
vaccination, shared use of drinking vessels, and number of individual person-to-person contacts at the event.

Conclusions

Our data suggest that a high rate of breakthrough infections with the delta variant occurs if no preventive
measures are practiced. To limit infection risk, high-quality testing of participants should be considered a
mandatory measure at gatherings, irrespective of the participants’ vaccination status.
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Introduction
In Alzheimer’s disease (AD) platelets become dysfunctional contributing to vascular injury and A. Mol
neuroinflammation.
of APP.

Vascular

dysfunction

! Plateet

! Acllwubﬂ%

However, the molecular changes of platelets in AD and their impact on the pathology remain largely
unexplored. Under the hypothesis, that platelets in AD are activated, have an aggressive phenotype and
actively contribute to disease pathogenesis, we aim to better understand the role of platelets in AD using 3
transgenic AD mouse model (i.e., APP Swedish PS1 dE9, APP-PS1). (ceted ait e cont

Al. Platelets in APP-PS1 mice are activated and invade the brain'!
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Figure 1. Immunohistochemical analysis of platelet activation status in APP-PS1 mice. An increased percentage of
CD&1+ platelets (green) expressing the activation marker CDE2P (white) ciculated within cerebral blood vessels (red) in APP-PS1
compared to age-matched WT. Statistical analysis: unpaired Student’s t test (**p < 0.01; n=6/genotype). Scale: 5 um and 1 um
(zoomiin)
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Figure 2. Immunohistochemical analysis of platelet distribution in the brain of APP-PS1 mice. D41+ platelets
were mainly located within the cerebral blood vessels (counted as Inside); but in APP-PS1 mice, platelets were frequently seen in the
beain parenchyma or at the blood vessel wal, suggesting extravasation (counted 3s outside, arrows). Statistical analysis was
porformed by two-way ANOVA with Tukey’s multiple comparison test (****p < 0.0001; n=6/genotype). Scale: 3 um
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Figure 3. Activation status and ultrastructure analysis . ! 3

of peripheral blood platelets in APP-PS1 mice.V The
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membrane protrusions (arrows), microparticle (MP,*) formation, 3s 1
and 2 30% smaller area. Statistical analyss: unpaired gs'. i : e
Student's t test (n=7/genotype). Scale: 250nm. 33 b
o
2
e .
W e )
Proteomics
A APP-PSI vs WT T T misregulated proteins
in APP-PS1 platelets
L e —

Cytoptasms I
Plasrma Mermbrne I
Extracelil o I
Otne. I
0 5 10 15 2 2
o, misreguiated proteins.

JoSr——

Figure 4. Proteomic analysis of peripheral blood platelets
in APP-PS1 mice. Volcano plot of significantly differentially
expressed  proteins  and  their respective fold  changes
(n=3/genotype). GO term analysis of dysregulated proteins related to
T their ceflular components in  APP-PS1 mouse platelets (red:
egulation; green:

Bl. Immune-mediated platelet B2. Platelet depletion shifts amyloid plaque B3. Platelet depletion increases neuritic
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Figure 5. Anti-CD42b antibody S E
intraperitoneal injections §

induced platelet depletion with ¥ "/ 1
up to 99% efficacy. Piatelet counts =
were monitored by flow cytometry.
(n=9-10 mice/group; antibody dose:
2yig/e of body weight). Statistics: mixed
effects model analysis with Sidék's 2if e e hippocampus of platelet depleted females differed fror
multiple comparisons test (+*+%p < - oo |, 4

control mice showed similar hippocampal and

Figure 6. Immunohistochemical analysis of amyloid plaque load. Piatelet depleted
animals/group). The proportion of small (30-100 ) and medium (100-500 um<) plagues in the

performed by two-way ANOVA with Tukey's multiple comparison test (*p < 0.05; **<0.01; n=4-

Figure 7. Immunohistochemical analysis of neuritic dystrophy around
amyloid plaques. Upon platelet depletion, female APP-PS1 mice showed incressed
volume of Lampl+ clusters around amyloid plagues in the hippocampus. Statistics:

test (*p<0.05; ; 3-6/gender). Scale: 80um merged
image; 50um 3D mask.

cortical amyloid plaque loads (0=8-10

m control animals. Statistical analysis was

0.0001; n=-9-11/group). " amie  om3 ows S/group). Scale: 250 um.
B4. Platelet depletion impairs microglia phagocytosis in APP-PS1 B5. Platelet depletion affects amyloid plaque
females coverage by astrocytic processes

analysis:  Mann-Whitney
Student’s t test (*p <0.05;
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Figure 8. 3D In silico modelling of amyloid
beta phagocytosis by microglia. Upon platelet
depietion, microglia of APPSI females showed
reduced levels of amyloid beta uptake. Statistical
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Figure 9. Immunohistochemical analysis of fibrillary amyloid plaque coverage by
astrocytes. Platelet-depletad mice showed higher coverage of Thioflavin S+ (ThioS) amyloid plagues by
astrocytic processes in the hippocampus. Statistical analysis: unpaired Student’s t test [**p < 0.01; o=
8/growp). Scale: 20,

or unpared
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doi:10.3389/fnins.2020.00129

13



Abstract Nr. 7

Understanding the role of platelets in Alzheimer’s disease

Diana Marisa Bessa de Sousa'?, Michael Stephan Unger'?, Heike Mrowetz!:2, Barbara Altendorfer'2, Ariane
Benedetti>3, Rodolphe Poupardin?#, Thomas Frohlich®, Ludwig Aigner.26

lnstitute of Molecular Regenerative Medicine, Paracelsus Medical University, Salzburg, Austria; 2Spinal Cord Injury and Tissue
Regeneration Center Salzburg (SCI-TReCS), Paracelsus Medical University, Salzburg, Austria; ®Institute of Experimental Regeneration,
Paracelsus Medical University, Salzburg, Austria; “Cell Therapy Institute, Paracelsus Medical University, Salzburg, Austria; *Laboratory
of Functional Genome Analysis (LAFUGA), Gene Center, Ludwig Maximilian University of Munich, Germany; SAustrian Cluster for Tissue
Regeneration, Vienna, Austria; Contact: diana.bessa@pmu.ac.at

Objective

In Alzheimer’s disease (AD), platelets become dysfunctional. However, it remains unclear whether platelet
dysfunction in AD is a consequence of the ongoing pathological events or a driver of the disease. To investigate
platelets’ contribution to AD pathology, we used an AD transgenic mouse model (i.e. APP Swedish PS1 dE9,
APP-PS1) for cellular and molecular characterization of platelets and immune-mediated platelet depletion.

Methods

We assessed the activation status (CD62P expression), ultrastructure and the proteome of blood isolated
platelets in 14 months old APP-PS1 mice and wild type (WT) age-matched controls. Further, we induced short-
term immune-mediated platelet depletion in APP-PS1 mice (12-13 months old) by intraperitoneal injections of
an anti-CD42b antibody. Injection of non-immune rat immunoglobulins (IgG) served as control.

Results

APP-PS1 mice showed significantly higher percentages of activated platelets in the brain but only a slight,
non-significant, higher platelet activation in the bloodstream. Nevertheless, preliminary proteomics data
revealed 77 differentially expressed proteins in APP-PS1 blood isolated platelets compared to WT mice.
Interestingly, in the APP-PS1 mouse brain, about 20% of the platelets were located extravascularly. Anti-
CD42b antibody injections successfully induced thrombocytopenia (>99%) in APP-PS1 mice for five days.
Platelet depleted APP-PS1 females showed significant shifts in amyloid plaque size distribution, presenting
fewer small plaques (30-100 um2) and more medium size plaques (100-500 um2) compared with 1gG treated
females. Changes in amyloid plaque size were accompanied by an increase in neuritic dystrophy, reduction of
microglial phagocytosis and an increase in the number of plaque-associated microglia cells in APP-PS1
females.

Conclusions

Platelets might present an altered cellular and molecular profile in AD, with implications for cerebral processes
such as neuroinflammation. Even though the mechanisms underlying platelets’ influence on the brain remain
unknown, these findings provide a base for future developments.
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BACKGROUND /

The culture of mesenchymal stromal cells (MSCs) relies mainly on the
use of human platelet lysate (hPL) or foetal bovine serum (FBS) media. |
However, as a xenogeneic product, FBS may induce unwanted 15
immunologic reactions or potentially transmit prions or viruses.

Moreover, the use of bovine foetuses for FBS production raises serious
ethical and animal welfare concerns. HPL has been introduced as an
attractive alternative for replacing FBS as a cell culture supplement [1-
4]. Several studies have demonstrated that proliferation and cellular I3
morphology may be differently affected by these supplements in
addition to donor variability and culture duration. FBS batch effects can
also result in selection of different cell types in therapeutic placental
cell bulk cultures.

In this context, we wanted to investigate the impact of FBS vs. HPL-
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e METHODS

Here we tested the influence of hPL vs. FBS on BMSC transcriptome &
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epigenome, cell surface proteomics and function (Figure 1).

b G -

Bone-Marrow derived mesenchymal stromal cells (BM-MSCs) were generated

from BM samples in media supplemented either with FBS or pHPL (pooled human

s platelet lysate) 0/AB and further expanded in cell factories (CF4) (group 1: FBS p1,

e £ group 3: pHPL /A8, p1). Cells were further cultured until passage 4 or 5 in media
LoD ANPLIBG o |* containing FBS (group 2: FBS p4/ps), or cells from pHPL 0/AB in media containing
+ ) £ PHPL 0/AB (group 4: pHPL 0/AB p4/p5) or in media containing pHPL mBG (group 5:

BMSCE In hPL mBG

PHPL MBG p4/ps).

Organoid-like camlage disk formation was tested as a surrogate for osteo-

chondral

The activity of short vs. long-term

supplemented culture medium, culture duration and donor variability
at the transcriptome and epigenome levels.
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cultured BMSCs, under the aegis of FBS vs. two types of hPL, respectively, was
analyzed in addition by ROTEM as a marker of cell therapy hemocompatibility.

« Figure 1, Experimental approach
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T Figure 2 Batch effects on cult panded BMSC ((A) + (8)) and
methylomics ((C) + (D)): (A) Principal component analysis (PCA) showing the spatial clustering
of the different samples (FBS, ocher shades; hPL, blue shades; P1, darker color; P4, lighter colors;
hPL mBG open symbols) and different donors (symbols as indicated; color code and symbol
legend for a-c). The culture conditions (hPL-vs. FBS-supplemented) explained most of the
variance in the dataset (PC1, 41%). Horizontal red dotted lines highlight the distance of samples
from the same donor cultured with FBS (left) vs. hPL (right). PC2 separated samples due to
culture duration and donor variation. Vertical dotted lines highlight distance between P1 and P4,
regardless of donor variation. (B) Heatmap with expression values of top 100 most variable
genes. Samples in rows as indicated and genes in columns; different batch-defining serum
supplements and passages in the general color code. Gene expression values were column Z-
score normalized: lower expression blue and higher expression red color as shown in the legend.
(C) PCA of differentially methylated regions with PC1 covering 23.9% and PC2 22.3% of
differences. Color and symbol code as indicated. (D) Differentially methylated regions were
depicted as dots on the Manhattan plot for all autosomal chromosomes. The dot height
corresponds to the level of significance with higher dots indicating higher significance, i.c., lower
p-value (-Log10 adjusted p-values).

Morphology  Distinct immune-related phenotypic changes

* Figure 4. Hierarchical clustering heatmap of cell surface markers that exhibited significant
median differences of at least 10% between BMSCs in hPL O/AB and FBS.

We identified numerous immunity-related marker molecules to be differentially expressed by
hPL O/AB- vs. FBS-cxpanded BMSC further supporting the hypothesis that batch cffects
cul lated gene on trajectories
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RESULTS

1 Figure 3 (A) Venn diagram showing the number of differentially expressed genes in cells obtained by hPL- vs. FBS-driven culture
for P4 and hPL vs. FBS for P1 (adjusted p-value < 0.05). (B) Volcano plot showing most significantly expressed genes in FBS- (left)
and hPL-driven cultures (right). Red dots marking genes significantly differentially expressed (adjusted p-value < 0.05); black dots,
not significant. Most significantly differentially expressed genes indicated by gene ID. Red IDs show the key chondrogenic markers
differentially expressed. (C) Correlation analysis between RNA-seq gene expression and cartilage disk weight for selected genes
linked to chondrogenesis. For each gene, a dual plot shows, on the left side, the correlation analysis between RNA-seq expression
on the Y-axis and cartilage disk weights on the X-axis, and on the right side, box plots depicting the RNA-seq signal in the different
culture condition. Different donors are depicted by different symbols and culture conditions by different colors, as indicated. A blue
linear-regression line is shown together with the regression equation and R2 value.

Function

Figure 6. Coagulation activity of early (P1) and late passage
(P4) BMSCs. (A) Significantly shortened clotting time
values after 4 passages in FBS, more than hPL O/AB and
hPL mBG, compared to passage 1, respectively. Repeated
measures, one-way ANOVA with multiple comparisons
(Tukey). (B) The clot formation time and (C) maximum clot
firmness showing limited donor dependent differences.
Clot formation time: Friedman test with multiple
comparisons (Dunn); maximum clot firmness ANOVA as in
(a). (s) significantly increased a-angles resulting from
higher procoagulant activity of all late (P4) BMSCs,
compared to early (P1) BMSCs; statistics as in (b). Results of
4 donors analyzed in triplicate, symbols as indicated;

H

20

BMSCs cultured in hPL show a stronger chondrogenic potential

« Figure 5. Organoid-like 3D cartilage disk formation.
(A) Weight of 3D cartilage disks generated in triplicates
from BMSCs of four donors (1-4, depicted with symbols
as indicated), pre-expanded in different media, and
differentiated after P1 or P4 as indicated. Proper disk
formation resulted in disks > 10 mg (grey area). Repeated
measures, one-way ANOVA with multiple comparisons
(Tukey), (8) ive pictures of

fixated 3D cartilage disks created from BMSCs of donors
1-4 after hPL- or FBS-expanded early (P1) and late
passage (P4) cultures as indicated. Scale bar 1 mm; n = 4.
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SUMMARY & OUTLOOK:

Bracht] G, Poupardin R et al. Batch Effects
during Human Bone Marrow Stromal Cell
Propagation Prevail Donor Variation and
Culture Duration: Impact on Genotype,
Phenotype and Function. Cells. 2022;
11(6):946.
https://doi.org/10.3390/cells11060946

In the course of this study, we observed an unexpectedly distinctive serum-related batch effect resulting in pronounced differences in
gene expression and phenotype as well as corresponding differences in BMSC chondrogenic function. We showed that hPL provides a
better environment for BMSCs regarding cartilage formation. The distinct immune-related phenotypic changes may help to select
most potent manufacturing conditions for immunomodulatory stromal cells. Marker profiling as indicated in this study and
corresponding functional assays will allow the development of predictive potency assays for cell-based therapeutics. Finally, hPL mBG
and hPL O/AB showed little differences regarding gene expression and function.
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Objective

Donor variation is a prominent critical issue limiting the applicability of cell-based therapies. We hypothesized
that batch effects during propagation of bone marrow stromal cells (BMSCs) in human platelet lysate (hPL),
replacing fetal bovine serum (FBS), can affect phenotypic and functional variability.

Methods

We therefore investigated the impact of donor variation, hPL- vs. FBS-driven propagation and exhaustive
proliferation, on BMSC epigenome, transcriptome, phenotype, coagulation risk and osteochondral
regenerative function.

Results

Notably, propagation in hPL significantly increased BMSC proliferation, created significantly different gene
expression trajectories and distinct surface marker signatures, already after just one passage. We confirmed
significantly declining proliferative potential in FBS-expanded BMSC after proliferative challenge. Flow
cytometry verified the canonical fibroblastic phenotype in culture-expanded BMSCs. We observed limited
effects on DNA methylation, preferentially in FBS-driven cultures, irrespective of culture duration. The clotting
risk increased over culture time. Moreover, expansion in xenogenic serum resulted in significant loss of
function during 3D cartilage disk formation and significantly increased clotting risk. Superior chondrogenic
function under hPL-conditions was maintained over culture. The platelet blood group and isoagglutinins had
minor impact on BMSC function.

Conclusions

These data demonstrate pronounced batch effects on BMSC transcriptome, phenotype and function due to
serum factors, partly outcompeting donor variation after just one culture passage.
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Objective

The cysteinyl leukotriene (CysLT) system assumes
important functions in the regulation of inflammation and
cellular stress. Blocking the CysLT receptors (CysLTRs)
with specific antagonists is associated with a reduced
development of retinopathies (e.g. diabetic retinopathy,
wet AMD). However, the exact cellular localization of
the CysLTRs and their ligands in the eye has not yet
been clearly elucidated. It is also not known whether the
expression patterns differ between humans, rats and
mice.

Methods

Untreated Sprague Dawley rats (n=5, 8-13 weeks) and
CD1 mice (n=8, 8 weeks) were euthanized and the eyes
enucleated. Human eyes (n=5, 61.8£14 years) were
provided by the corneal bank of the University Clinic for
Ophthalmology, Salzburg. The eyes were fixed in 4%
PFA. Cryosections (12 um) were fluorescence-labeled
with specific antibodies against CysLTR1 and CysLTR2.
Expression patterns were evaluated using a confocal
fluorescence microscope (LSM710, Zeiss).

Results

In rats and mice, CysLTR1-immunoreactivity (IR) was
predominantly observed in the photoreceptor outer
segments (OS), the outer plexiform layer (OPL) and in
single cells of the inner nuclear layer (INL; Fig. 1A, E).
Weak CysLTR1-IR was detected in cells of the ganglion .
Ce!l Ia_yer (GCL; _Flg' 1A, E)‘ E the 5 retinal plgme_nt Figure 1. CysLTR1 in the rat (A-D), mouse (E-H) and human (I-L) retina. CysLTR1-
eplthellum (RPE; Flg. 1B, F) and in retinal vessels (Flg. IR is visualized in green in rodents (A-H) and in red in humans (I-L). Corresponding
1€ G) In the human retina CysLTR1-IR was absent in negative controls of retinal cross-sections (D, H, L). NFL=nerve fibre layer;
¢ 5 & 2 GCL=ganglion cell layer; IPL=inner plexiform layer; INL=inner nuclear nlayer;
the OPL (Fig.1l) but cells of the outer nuclear layer OPL=outer plexiform layer; IS=photoreceptor inner segments; OS=photoreceptor
(ONL) and INL revealed CySLTR1-|R (F|g 1|)_ Like in outer segments; RPE=retinal pigment epithelium;
rodents, we detected CysLTR1-IR in human
photoreceptor OS, cells of the GCL (Fig. 1J) and retinal
vessels (Fig. 1K).

Expression of CysLTR2 was very similar across all
species (Fig. 2). Strong CysLTR2-IR was observed in
the inner plexiform layer (IPL), the OPL and in single
cells of the INL and GCL (Fig. 2A, D, G). The RPE
revealed weak CysLTR2-IR (Fig. 2B, E). Vessels were
absent for CysLTR2-IR (Fig. 2C, F, I). In the human
retina, cone OS revealed CysLTR2-IR (Fig. 2G); in rats,
photoreceptor inner segments (IS) showed weak
CysLTR2-IR (Fig. 2B) and in mice, weak CysLTR2-IR
was detected in photoreceptor OS (Fig. 2E).

Conclusions

The elucidation of the cellular localization of the CysLT
system in the eye supports conclusions about the
functions of the system. As CysLTR1 and CysLTR2 are
distinctly expressed in the human and rodent retina, it
can be assumed that both receptors exhibit different
functions in this ocular tissue. In the current study, other
sections of the eye are being examined in addition to
the retina.

o - e I —
Figure 2. CysLTR2 in the rat (A-C), mouse (D-F) and human (G-l) retina.
CysLTR2-IR is visualized in green in rodents (A-F) and in red in humans (G-I).
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Objective

The cysteinyl leukotriene (CysLT) system assumes important functions in the regulation of inflammation and
cellular stress. Blocking the CysLT receptors (CysLTRSs) with specific antagonists is associated with a reduced
development of retinopathies (e.g. diabetic retinopathy, wet AMD). However, the exact cellular localization of
the CysLTRs and their ligands in the eye has not yet been clearly elucidated. It is also not known whether the
expression patterns differ between humans, rats and mice.

Methods

Untreated Sprague Dawley rats (n=5, 8-13 weeks, 3 males/2 females) and CD1 mice (n=8, 8 weeks, 4 males/4
females) were euthanized and the eyes enucleated. Human eyes (n=5, 61.8+14 years, 4 males/1 female) were
provided by the corneal bank of the University Clinic for Ophthalmology, Salzburg. The eyes were fixed in 4%
paraformaldehyde. Cryosections (12 um) were labeled by immunofluorescence with specific antibodies against
CysLTR1 and CysLTR2. Expression patterns were evaluated using a confocal fluorescence microscope
(LSM710, Zeiss).

Results

In the retina, expression patterns of CysLTR1 and CysLTR2 are very distinct.

In rats and mice, CysLTR1-immunoreactivity (IR) was predominantly observed in the photoreceptor outer
segments (OS), the outer plexiform layer (OPL) and in single cells of the inner nuclear layer (INL). Weak
CysLTR1-IR was detected in cells of the ganglion cell layer (GCL), the retinal pigment epithelium (RPE) and
in retinal vessels. In contrast, in the human retina, CysLTR1-IR was absent in the OPL but many cells of the
outer nuclear layer (ONL) and INL revealed CysLTR1-IR. Like in rodents, photoreceptor OS, cells of the GCL
and retinal vessels showed CysLTR1-IR.

Expression of CysLTR2 was very similar across all species. Strong CysLTR2-IR was observed in the inner
plexiform layer (IPL), the OPL and in single cells of the INL and GCL. The RPE revealed weak CysLTR2-IR.
Vessels were absent for CysLTR2-IR. In the human retina, cone OS revealed CysLTR2-IR; in rats,
photoreceptor inner segments (IS) showed weak CysLTR2-IR and in mice, weak CysLTR2-IR was detected
in photoreceptor OS.

Conclusions

The elucidation of the cellular localization of the CysLT system in the eye supports conclusions about the
functions of the system. As CysLTR1 and CysLTR2 are distinctly expressed in the human and rodent retina,
it can be assumed that both receptors exhibit different functions in this ocular tissue. In the current study,
further sections of the eye are under examination in addition to the retina.

18



Towards a characterization of CD cell surface antigen
expression in the human spinal cord

Sofia Capito', Elizaveta Rogova'’, Max Schabinger'”, Marco Birke?, Nicole Schider?, Jan Pruszak?*

! Paracelsus Medical University (PMU), Salzburg, Austria, * equal contribution
2 Institute of Anatomy and Cell Biology, Paracelsus Medical University (PMU), Salzburg, Austria

* correspondence:

Recent single cell-based phenotypic analyses have
yielded critical novel insights into cellular hierarchies
and functional relationships in a variety of human
tissues including the human brain. Comparably fewer
cellular analyses have so far been conducted in the
human spinal cord (Fig. 1). Surface molecules have
commonly been used to identify distinct cell
populations and play major roles in cellular
interactions in immunology, tumor biology and
infectious disease. A systematic profile of cluster-of-
differentiation (CD) surface antigens might serve to
further characterize functional network relationships
and to refine the anatomical cartography of the spinal
cord. We aim to comprehensively characterize the
expression pattern of a broad array of CD surface
antigens in the human spinal cord.

Background & Objective o e
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Figure 1 — Schematic representation of
established spinal cord micro-anatomy. (a)
Overview of gray vs. white matter. (b) Rexed
laminae and nuclei commonly used to define
gray matter subset regions [see Rexed B., J
Comp Neurol. 1952).
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Material & Methods

Immunofluorescence  (IF) analysis was
performed on 8 to 10 um thick frozen human
spinal cord specimens (cervical region;
obtained from Amsbio [UK]). In brief, sections
were air-dried (1h), fixed (2 min in 4%
paraformaldehyde) followed by
permeabilization/blocking (1h) in fish-gelatin
solution containing 1% bovine serum albumin
(BSA) and 0.1% Tween®20 in TBS. Primary
antibodies at 1:50 dilution in 1% BSA/TBS
were incubated overnight at 4°C. After
washing, sections were incubated with the
corresponding secondary antibodies
[Invitrogen] for 7h at 4°C. Whole specimen IF
images were taken using an Olympus VS120
slide scanner at 20x magnification.

I NFh |

I NFh /| —

Figure 2 — Regionally confined expression of selected CD antigens in the human spinal cord. Tissue
(from Fisher Scientific). CD24 and CD49b (a+c+h) are shown in red, CD90 and CD200 (d+f) in magenta
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m A select panel of >30 CD surface antigens has been analyzed to date. Besides some anticipated expression patterns, as

e.g. for the integrin family member CD49b (Fig. 2a), other CD antigens showed specific and not previously described
distribution. CD15 (Lewis-X, Fig. 2b,g) staining was exclusively discernable at the ependymal layer of the central canal, whereas the heat-
stable antigen, CD24 (Fig. 2c,h), showed a pronounced expression around the central canal as well as in Rexed lamina Il. CDS0 (Thy-1,
Fig. 2d) was predominantly expressed throughout the gray matter, yet sparing Rexed lamina X. In contrast, MIC2 or single-chain type-1
glycoprotein CD99 within the gray matter appeared to be confined to lamina X (Fig. 2e), whereas CD200 (OX-2, a glycoprotein involved in
neuroprotection) was expressed in the entire gray matter including the region around the central canal (Fig. 2f).
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Prospectively, the ongoing expression screen for >200 CD antigens will elucidate the
cellular cartography of the human spinal cord and may aid in identifying novel
biomarkers for spinal cord pathophysiological processes and cellular therapeutics.
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Objective

Recent single cell-based phenotypic analyses have yielded critical novel insights into cellular hierarchies and
functional relationships in a variety of human tissues including the human brain. Comparably fewer cellular
analyses have so far been conducted in the human spinal cord. Surface molecules have commonly been used
to identify distinct cell populations and play major roles in cellular interactions in immunology, tumor biology
and infectious disease. A systematic profile of cluster-of-differentiation (CD) surface antigens might serve to
further characterize functional network relationships and to refine the anatomical cartography of the spinal
cord.

We aim to comprehensively characterize the expression pattern of a broad array of CD surface antigens in the
human spinal cord.

Methods

Immunofluorescence (IF) analysis was performed on 8-10 mm thick frozen human spinal cord specimens
(cervical region; obtained from Amsbio [UK]). In brief, sections were air-dried (1h), fixed (2 min in 4%
paraformaldehyde) followed by permeabilization/blocking (1h) in fish-gelatin solution containing 1% bovine
serum albumin (BSA) and 0.1% Tween®20 in TBS. Primary antibodies at 1:50 dilution in 1% BSA/TBS were
incubated overnight at 4°C. After washing, sections were incubated with the corresponding secondary
antibodies [Invitrogen] for 7h at 4°C. Whole specimen IF images were taken using an Olympus VS120 slide
scanner at 20x magnification.

Results

A select panel of >30 CD surface antigens has been analyzed to date. Besides some anticipated expression
patterns, as e.g. for the integrin family member CD49b, other CD antigens showed specific and not previously
described distribution. CD15 (Lewis-X) staining was exclusively discernable at the ependymal layer of the
central canal, whereas the heat-stable antigen, CD24, showed a pronounced expression around the central
canal as well as in Rexed lamina Il. CD90 (Thy-1) was predominantly expressed throughout the gray matter,
yet sparing Rexed lamina X. In contrast, MIC2 or single-chain type-1 glycoprotein CD99 within the gray matter
appeared to be confined to lamina X, whereas CD200 (OX-2, a glycoprotein involved in neuroprotection) was
expressed in the entire gray matter including the region around the central canal.

Conclusions

Prospectively, the ongoing expression screen for >200 CD antigens will elucidate the cellular cartography of
the human spinal cord and may aid in identifying novel biomarkers for spinal cord pathophysiological processes
and cellular therapeutics.
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Hidden pitfalls? Risk of atrioventricular block following surgical aortic valve
replacement: a computed tomographic analysis of baseline characteristics
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INTRODUCTION

Itis estimated that about 12.4% of the population older than 75 years suffer from aortic valve (AV) stenosis, 3.4% of
them having a severe stenosis with the indication for either surgical (SAVR or suAVR) or transcatheter valve
replacement.! One remaining Achilles heel of SAVR and even more suAVR prostheses are postoperative
conduction disturbances such as an atrioventricular block 11l (AVB [ll) resulting in the implantation of a permanent
pacemaker (PPI): 2.7 — 10.56%.? Apart from other risk factors, calcifications in different regions of the native valve
and a smaller membranous interventricular septum (MIS) are promising candidates as they might favour
mechanical stress to the Bundle of His.>#

Figure 1. Sthemalic presentalion of the canducion syslems anslomy and topography
(A] in Gombination with CT anatomy (B). *

OBJECTIVE

This study aimed to identify the impact of ar ical baseli istics and calcium load and distribution of the native aortic valve on postoperative third degree AVB in
SAVR and suAVR. We hypothesized, that

1.the shorter the membranous interventricular septum the greater the risk to develop a postoperative third degree AVB and

2.the calcium load in the LVOT (left ventricular outflow tract) and on the native aortic valve apparatus may be another significant risk factor.

METHODS

« Retrospective single-centre study on patients with severe aortic valve stenosis who underwent SAVR
with a stented biological prosthesis or suAVR (06/2016-12/2019)

+ Recorded data: baseline (clinical, ECG, computed tomographic (membranous interventricular
septum length calcifications of native valve), echocardiographic) and operative characteristics,
in-hospital mortality, vascular complications, paravalvular leak (PVL), bleedings, acute kidney
injury, stroke, conduction disturbances, permanent pacemaker implantation and length of stay,
follow-up survival and cardiac morbidity

+  Analysis:
. Mann-Whitney U test to compare the study groups (AVB vs. nonAVB)
Il.  Two-tailed paint biserial correlation was conducted to analyse possible associations
Ill.  Binary logistic regression to detect the risk factors for each outcome in each group (AVB, nonAVB);
IV. Kaplan Meyer survival statistics to analyse the impact of calcium and anatomic variables on follow-up
survival and conduction disturbances.

Figure 2. Messurement of membranaus interveniricular septum { ), aortic valve
ares, calcifications in the aortie valve and the LVOT (MDCT scans).

RESULTS CONCLUSION
A total of 155 (38% female] patients, mean age 71.2 + 6 years were enrolled in our study: SAYR: N=109, suAVR: N=56
= Study groups: We were able to show a significant impact of the length of
¢ nonAVB (N=144, 39% female) | Significant group differences in following calcium variables the membranous interventricular septum: Patients with
= AVB (N=11, 27% female) ' and membranous interventricular septum length: postoperative new onset of AVB Ill had significantly
shorter MIS. Patients of the AVB group had also
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Figure 3. Mann Whiney-U test on MDCT data (MIS length and calcium load of the nafive sortic valve). The depicted variatles difiered sigrifcanty (% between groups nEueI h A
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possible prosthesis and technique for aortic valve
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Objective

Postoperative atrioventricular block Il (AVBIII) and permanent pacemaker implantation (PPI) are still a
noteworthy complication of surgical AVR. (1) Thus, the identification of preoperative risk factors is inevitable.
We aimed to evaluate the impact of membranous interventricular septum length (MIS) and calcifications of the
native valve, via preoperative multidetector computed tomography (MDCT) scan, on this outcome.

Methods

We analysed preoperative clinical characteristics, echo- and electrocardiograms, contrast-enhanced MDCT
scans and procedural strategies of patients affected by aortic valve stenosis who underwent surgical AVR at
our centre (06/2016-12/2019). The study population was divided into two groups (AVB, honAVB) and variables
were compared with a Mann-Whitney-U-test or X? test. Data were further analysed using point-biserial
correlation, logistic regression, and Kaplan Meier.

Results

A total of 155 (38% female) patients, mean age 71.2+6 years were enrolled in our study: conventional stented
bioprosthesis (N=109), sutureless prosthesis (N=56). A postoperative AVBIIl was observed in 11 patients
(7.1%). AVB patients had significant greater calcifications in LCC AV (nonAVB=229.1mm3+192.7 vs
AVB=386.2mm3+263.2, p=0.044), LCC LVOT (nonAVB=33.5mm3+82.4 vs AVB=58.18mm?3+62.2, p=0.048),
RCC LVOT (nonAVB=6.2mm3+14.5 vs AVB=36.8mm3+89.3, p=0.039) and consequently in Total LVOT (total
calcium LVOT: nonAVB=66.0mm3+£120.8 vs AVB=122.5mm?3+129.8, p=0.02) while their MIS was significantly
shorter than in nonAVB patients (nonAVB=11.7+2.6 vs AVB=9.6+3.3 mm; p=0.014). Partially, these group
differences correlated positively (LCC AV, r=0.201, p=0.012; RCC LVOT, r=0.283, p=<0.001) or negatively
(MIS length, r=-0.202, p=0.008) with new-onset AVB IlI.

Conclusions
We recommend including a MDCT in preoperative diagnostic testing for all patients undergoing surgical SAVR
for further risk stratification, selection of prosthesis type, and surgical technique.
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Scalable production of hypoxic extracellular vesicles derived from pluripotent
stem cells with angiogenesis potential
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INTRODUCTION

tem cells secrete paracrine factars including EVs that are important in cellular communication and can support the regeneration of injured tissues. Reduced oxygen conditions (hypoxia) are crucial for proliferation and self-renewal of
stem cells. Hypoxia is a key regulator in regeneration, and it may also be an important factor influencing cellular communication via EVs. There is evidence that, depending on the method of vesicle isolation, there is an impact on EV
function, Therefore, we investigated whether hypoxic pre-conditioning could impact iPSC-EV quantity, quality and function.

GRAPHICAL ABSTRACT
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CHARACTERIZATION OF HUMAN iPSC-EVs
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Figure 2. (A) We start iPSC cultures fram sizcwell plates. iPSCs were then expanded directly ta T225 flasks and consequently ta four-layered
cell fastories for EV praduction within eight days. EVs were purified from culture-conditioned medium (CM) and separated from soluble
factors (SolF) by tangential flow filtration {TFF] and further cancentrated by ultracentrifugation [TUCF). (B) We monitored the EV
purification by TRPS for measuring the particle concentratian/size and by Bradford for protein quantification. The purity was accessed by
particle/pratein ratio and we observed an increase after TFF and TUCF. (€) After TFF, we cbtained an enrichment in particles and a
depletion in protein amount, the subsequent enrichment by ultracentrifugation further increased particles and depleted proteins.
Efficiency of TFF is higher compared to TUCF. (D) Particle-size distribution for TFF and TUCF revealed a mode of diameter 109 and 103 nm
respectively (dotted lines).
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Figure 4, (A) (B) £V identity was determined by immuncblotiing and we could observe an enrichment for tetraspanins (€DS, CD63 and
C0B1) and Alix after TFF and TUCK. As expected the EV samples were negative for Calnexin. (C) Using super-resalution direct stochastic
aptical microscopy (ASTORM], we detected the presence of CD63 and VEGF on the EVs. Seale bar 100nm. Carlocalization signal of VEGF
with CD63 was higher in TFF samples compared with TUCF,

HYPOXIC CONDITIONS OF HUMAN iPSC CULTURES
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Figure 5. {A) IPSCs cultured under 1%, 5% and 18% oxygen conditions showing typical morphology (B) Using the hypoxiprobe
pimonicazole we onserved a higher signal after 1% axygen culture. (C) After culturing iPSCs under different oxygen conditions the particle
number and particles/cell displaved no alierations, (D) Immunoblotting fer HIF-1a expressien confirms higher levels of HIF-1a at 1%
‘oxygen conditions

ANGIOGENIC POTENTIAL OF HUMAN iPSC-EVs

LARGE-EXPANSION OF iPSC AND EV PRODUTION USING BIOREACTORS
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Figure 3. (a) Bioreactar Dasgip. (B) Aggregates formation and growth of IPSC on Bioreactar for 7 days. (€} Particle and cell count during
expansion af cells on Bioreator. (D) Comparisan af purifications after using 20 cultures (CF4) and 30 cultures (Bioreactor).
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Figure 6. (A) The angiogenic patential of IPSC-EVS [TFF) was tested by an ECFC netwark farmation assay on Matrigel. The hypaxic iPSC
derived EVs were significantly mere potent than those from 5% and 18% owygen cultures, (8) The angiogenic petential is affected by the
method of choice when comparing TFF with TUC E¥s from iPSC 156 cultures. (€) We alsa compared the angiogenic protein profile of iPSC-
E¥s from 1% and 5% oxygen lated to angi higher expression levels in the iPSC-EVs (TFF).

SUMMARY/OUTLOOK

= We produced IPSC-EVS from large-scale iPSC cultures by tangential flow filtration and further concentrated these by ultracentrifugation, giving a good particle enrichment/quality.
= iPSC-EVs (TFF) from hypoxic condition cultures have a greater pro-angiogenic effect compared with PSC-EVs derived from 5% and 18% conditions and saluble factors.
= Anextended purification method to further concentrate the EVs by ultracentrifugation (TUCF) after TFF reduced the pro-angiogenic effect and showed a reduced amount of growth factor (VEGF} an the EVs.
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Objective

Improvement of protocols and methods using bioreactors for extracellular vesicles isolation is essential to
produce vesicles with good quality and quantity. We choose to obtain vesicles from stem cells that secrete
several paracrine factors including EVs that are important in cellular communication and can support the
regeneration of injured tissues. A strategy to improve the function of the EVs derived from steam cells was
preconditioning them using reduced oxygen conditions (hypoxia). As hypoxia is a key regulator in development
and regeneration it may be an important factor influencing cellular communication via EVs. Here we
investigated whether hypoxic pre-conditioning and cultivation in bioreactors can influence iPSC-EV EV
guantity, quality and, EV-based angiogenic potential.

Methods

We cultivated iPSC in bioreactor or cell factories to produce iPSC EVSs isolating using tangential flow filtration
(TFF) from iPSC conditioned media from different oxygen level conditions, with further subsequent
concentration by ultracentrifugation (TUCF). We quantified EVs by tunable resistive pulse sensing (TRPS).
We characterized the EVs by immunoblotting for EV markers and using super-resolution microscopy
(dSTORM). To check the functionality of the EVs derived from different oxygen conditions we performed an
ECFC network formation assay on matrigel.

Results

EV quantity did not differ significantly at different oxygen conditions, but we also observed a higher yield of
EVs when the cells were cultivated in bioreactors. In immunoblots, we found enrichment of the tetraspanins
and Alix for the Ev purifications and not for Calnexin. We observed an elevated angiogenic potential on iPSC-
EVs derived from 1% oxygen culture by TFF compared with iPSC-EVs from 5% and 18% conditions and
soluble factors. An extended purification method to further concentrate the EVs by ultracentrifugation (TUCF)
after TFF reduced the pro-angiogenic effect and showed a reduced amount of growth factor (VEGF) on the
EVs.

Conclusions

We conclude that selecting a good strategy together with an improved protocol method can increase the
production and function of iPSC-EVs from large-scale iPSC cultures (bioreactor) by TFF and concentrated by
TUCF.
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Introduction

Studying the complex morphology of the brain remains challenging
for medical and other health professions students across the world.
In order to enable an improved spatial understanding of the
anatomical structures of the brain, a virtual 3D brain model was
created based on a publically available open-access data set
of an ex vivo human brain specimen imaged on a 7Tesla MRI
scanner (Edlow et al., 2019).

Material & Methods

The following steps were performed to construct the 3D model:

= Anatomically demanding and functionally relevant structures were
chosen. . ‘

= The open-source medical image analysis software ITK-SNAP Figure 1 — Segmentation. Based on open-source MRI brain imaging data
Version 3.6 was used for segmentation (itksnap.org; Fig. 1 and 2) (see Edlow et al., 2019; ex vivo brain of a female human donor; 7T Siemens

= Repair and smoothening of the exported 3D mesh with Autodesk Healthineers Magnetom MRI scanner), the Corpus §triaturn (i.e., caudate
Meshmixer Version 3.5 (Autodesk Inc., CA: Fig. 3) nucleus and putamen; (ed), lateral (purple) and meq:al (green) segment of

Importing the finalized 3D components into Unity to create an the globus palldus are highlighted after segmentation in /TK-SNAP.

interactive 3D model (Unity Technologies, CA; Fig. 4)

Anatomical structures seg ted and visualized to date:
= Cerebral cortex
= Ventricular system
= Corpus striatum & Globus pallidus
= Cerebellum with Ncl. dentatus
= Limbic system
~ Hypothalamus
—~ Amygdala
— Hippocampus
~  Gyrus cinguli
Eorpas cacein Figure 2 — 3D reconstruction. Visualized with ITK-SNAP, here the corpus
Gyrus dentatus str?atum and palldium with /TK-SNAP Color code as above‘(see Fig. 1). 4

— Subthalamic nucleus

Figure 3 — Smoothened 3D-model. Corpus 'striatum (caudate nucleus Figure 4 — Interactive 3D human brain model (“Click me* image). The

and putamen in gray), lateral (blue) and medial (green) segment of the resulting online tool provides a spatial visual representation of the brain,

globus pallidus shown after smoothening with Autodesk Meshmixer. see-through, tumning and sectioning features as well as labeling options.
Reference

Edlow BL et al. (2019). 7 Tesla MRI of the
ex vivo human brain at 100 micron
resolution. Sci Data. 6:244. The final 3D-model can be freely accessed via the PMU website (pmu.ac.at/anatomie) to help
E | students of the health professions and the neurosciences to better visualize neuroanatomical
structures. We envision that this virtual brain model will allow an improved educational
understanding of human brain anatomy.
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Objective

Studying the morphology of the brain is challenging for medical students across the world. In order to create a
better understanding of the multiple structures of the brain, a virtual 3D-brain model was created based on a
free available ultra-high resolution 7 Tesla MRI dataset of an ex-vivo human brain specimen.

Methods

The dataset was part of the study “7 Tesla MRI of the ex-vivo human brain at 100 micron resolution” published
October 2019 in Nature (1). Over a year our team from the Paracelsus Medical University (PMU) has been
working on an innovative and original interactive 3D-model of the human brain. Specific structures were
segmented in brain images using the open-source medical image analysis software ITK-SNAP. Repairing and
smoothing the 3D-mesh was performed via Autodesk Meshmixer (Autodesk Inc., CA). The finalized mesh was
imported into Unity (Unity Technologies, CA) to create the 3D-model.

Results

The completed interactive brain model will be accessible royalty free on the PMU website
(https://lwww.pmu.ac.at/anatomie) to provide help for medical students to visualize and memorize challenging
neurological brain anatomy like the corpus striatum, ventricular system, limbic system and cerebellum.

Conclusions
We envision that this brain model will allow a solid understanding of human brain anatomy in conjunction with
other already existing 3D application and virtual learning tools.

References
1. Edlow BL et al. (2019). 7 Tesla MRI of the ex vivo human brain at 100 micron resolution. Sci Data. 6:244.
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ADCC of y6 T cells utilizing combinations of several monoclonal antibodies
Background: and a bispecific antibody

v6 T cells, which make up from 0.5 to 10% of human T cells,
offer strong cytotoxic and pro-inflammatory activity towards V6 T-cell
malignant cells and tumors.*# Therefore, y& T cells are suitable
candidates for cancer immunotherapy. Despite of successful

transplantation of y6 T cells in Phase | studies, the clinical bi::;:;‘zlasnﬁ::dy lymphama cell
breakthrough could not be reached yet and mechanisms need A (Blina=Blinatumumab} @20 4

to be found to improve this therapy.* The combination of y&6 T

cell immunotherapy with the administration of certain anti-CD38 mAb

monoclonal antibodies improves the cytotoxicity of y& T cells )klnara:uaratumumam D319 CD38

in vitro.>®7 The underlying mechanism of this process is called . _
antibody-dependent cellular cytotoxicity (ADCC), in which the )k (:"r‘"c?m.mAh )\ antl-CD319 mAb
antibody acts as a link between target and effector cell. As N Obi=Obinutuzumab) :

soon as the effector cells are activated, target cell death is
induced leading to inhibition of tumour growth.?
v6 T-cell Fey-

receptors. 6 T-cell

Objective:

The downregulation of antigens on cancer cells caused by a monoclonal antibody monotherapy represents a major obstacle, which is very common for the
treatment with anti-CD19 and anti-CD20 antibodies.’'® The combination of several antibodies may prevent this resistance mechanism. Therefore, our aim was
to investigate whether the combination of two therapeutic antibodies leads to an increased ADCC of y5 T cells compared to single antibody therapy or
whether a steric hindrance arises between the antibodies, so that an inhibition of ADCC occurs. For this purpose, the anti-CD20-antibodies rituximab (RTX)
and obinutuzumab (Obi), anti-CD38-antibody daratumumab (Dara) and anti-CD319-antibody elotuzumab (Elo) as well as the bispecific antibody
blinatumumab (anti-CD3/CD19) were chosen. Even though Obi and RTX target the same antigen, they are directed towards different epitopes on the target
cell surface.

Result RTX (anti-CD20) + Blina (anti-CD19/CD3) Obi + RTX (both anti-CD20)
esults:
i Daudi Mino U2932
Mo.nonuclear cells were isolated from 100 - 100 g6 0
peripheral blood of healthy donors and « - ~1g6
stimulated  with zoledronate and % * . R 80 & = RTE
Interleukin-2 over 9 to 10 days, =g _.-8ina27ng 60 e TRim2 0 g = 0bi
resulting in a cell population with more %40 sina27es a0 iz OB
than 90% y& T cells. For the cytotoxicity & +RTX <RI
assay, these effector cells were co- g 20 20 . 20
) . L & [
incubated with target cells in different o o | —1 , o 0
effector to target ratios and the 07 22 &7 20 07 22 67 20 0.7 2.2 6.7 20
) . ) Effector:Target ratio/ - Effector:Target ratio/ - Effector-Target ratio/ -
therapeutic  antibodies or  their
unspecific isctype control antibody. If Ob'(ant"_ch"]“' Elo (anti-CD319) +
not indicated differently, all antibodies Dara (anti-CD38) Dara (anti-D38)
were used in a mass concentration of 100 bl Daudi Jeko
1 pg/ml. Lysis of target cells was then g6 100 g6 100 -
measured by flow cytometry. In most of § 80 ~Dara 80 —Dara 20 . —RTX
our experiments, the specific lysis 2 4 e . tot0m 60 ~Obi
achieved by combining two therapeutic & /// ~+ObitDara ~ObisRTX
) . ] . ~Dara+
antibodies is comparable or even higher & @ T a0 ;’;:g Ho 40
to the lysis that can be achieved with ~ § 20 20
only one antibody. Apart from that, =
elotuzumab alone did hardly exhibit 07 22 67 20 07 22 67 20 07 22 67 20
Effector:Target ratio/ - Effector:Torget ratio/ - Effector:Target ratio/ -

any effect on the ADCC of y& T cells.
*P<0.05 comparing rituximab or daratumumab treatment with the combination of two antibodies. Data is presented as SEM of 3
independent experiments.

Conclusion:

The combination of two therapeutic antibodies leads to comparable or even increased ADCC of y& T cells against B cell lymphoma cell lines. Therefore, the
immunotherapy with y& T cells combined with two therapeutic antibodies is a suitable approach for cancer therapy. Whether this can prevent antigen loss on
cancer cells needs to be proven in future clinical studies.

References: (1) Hoeres, T. S., M.; Pretscher, D.; Wilhelm, M. . Improving the Efficiency of Vy9v&2 T-Cell Immunotherapy in Cancer. Front. Immunol. 2018, 9. (2) Pauza, C. D.; Liou, M.-L.;
Lahusen, T.; Xiao, L.; Lapidus, R. G.; Cairo, C.; Li, H. Gamma Delta T Cell Therapy for Cancer: It Is Good to be Local. Frontiers in Immunology 2018, 9. (3) Fisher, ). P.; Heuijerjans, J.; Yan, M.;
Gustafsson, K.; Anderson, ). y& T cells for cancer immuno-therapy: A systematic review of clinical trials. Oncoimmunology 2014, 3, e27572. (4) Nicol, A. J.; Tokuyama, H.; Mattarollo, S. R.;
Hagi, T; Suzuki, K.; Yokokawa, K.; Nieda, M. Clinical evaluation of autologous gamma delta T cell-based immunotherapy for metastatic solid tumours. British fournal of Cancer 2011, 105,
778-786. (5) Tokuyama, H.; Hagi, T.; Mattarollo, S. R.; Morley, J.; Wang, Q.; So, H. F.; Moriyasu, F.; Nieda, M.; Nicol, A. ). V. gamma 9 V delta 2 T cell cytotoxicity against tumor cells is
enhanced by monoclonal antibody drugs--rituximab and trastuzumab. International journal of cancer 2008, 122, 2526-2534, (6) Capietto, A. H.; Martinet, L.; Fournié, J. J. Stimulated y6 T
cells increase the in vivo efficacy of trastuzumab in HER-2+ breast cancer. Journal of immunolegy (Baitimore, Md. : 1950) 2011, 187, 1031-1038. (7) Hoeres T, P. D. Improving
Immunotherapy Against B-Cell Malignancies Using gd T-Cell-specific Stimulation and Therapeutic Monoclonal Antibodies. J Immunother, 2019, 331-344. (8) Zahavi, D.; AlDeghaither, D.;
O'Connell, A.; Weiner, L. M. Enhancing antibody-dependent cell-mediated cytotoxicity: a strategy for improving antibody-based immunotherapy. Antibody Therapeutics 2018, 1, 7-12. (9)
Pennington, D. 1.; Vermijlen, D.; Wise, E. L.; Clarke, S. L.; Tigelaar, R. E.; Hayday, A. C. The integration of conventional and unconventional T cells that characterizes cell-mediated responses.
Advances in immunology 2005, 87, 27-59. (10) Vyas, M.; Miiller, R.; Pogge von Strandmann, E. Antigen Loss Variants: Catching Hold of Escaping Foes. Frontiers in Immunology 2017, 8.
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Objective

y® T cells, which make up from 0.5 to 10% of human T cells, offer strong cytotoxic and pro-inflammatory activity
towards malignant cells and tumors.(1) Therefore, yd T cells are suitable candidates for cancer
immunotherapy. Despite of successful transplantation of y& T cells in Phase | studies, the clinical breakthrough
could not be reached yet and mechanisms need to be found to improve this therapy.(1,2) The combination of
y® T cell immunotherapy with the administration of certain monoclonal antibodies improves the cytotoxicity of
yd T cells in vitro.(3-5) The underlying mechanism of this process is called antibody-dependent cellular
cytotoxicity (ADCC).(6,7) The downregulation of antigens on cancer cells caused by a monoclonal antibody
monotherapy represents a major obstacle, which is very common for the treatment with anti-CD19 and anti-
CD20 antibodies.(1,8) The combination of several antibodies may prevent this resistance mechanism.
Therefore, our aim was to investigate whether the combination of two therapeutic antibodies leads to an
increase or an inhibition of ADCC of yd T cells compared to single antibody therapy. For this purpose, the
antibodies rituximab and obinutuzumab, daratumumab and elotuzumab as well as blinatumumab were chosen.

Methods

Mononuclear cells were isolated from peripheral blood of healthy donors and stimulated with zoledronate and
Interleukin-2 over 9 to 10 days, resulting in a cell population with more than 90% y& T cells. For the cytotoxicity
assay, these effector cells were co-incubated with target cells in different effector to target ratios and the
therapeutic antibodies or their unspecific isotype control antibody. Lysis of target cells was then measured by
flow cytometry.

Results

In most of our experiments, the specific lysis achieved by combining two therapeutic antibodies is comparable
or even higher to the lysis that can be achieved with only one antibody. Apart from that, elotuzumab alone did
hardly exhibit any effect on the ADCC of yo T cells.

Conclusions

The combination of two therapeutic antibodies leads to comparable or even increased ADCC of yo T cells
against B cell ymphoma cell lines. Therefore, the immunotherapy with y& T cells combined with two therapeutic
antibodies is a suitable approach for cancer therapy. Whether this can prevent antigen loss on cancer cells
needs to be proven in future clinical studies.
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Differentiated progenitor cells self-organize into skin organoids and vascularized human skin
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Self-assembly of adult and hiPSC-derived kerati i and cells was promoted by
platelet-derived growth factors, creating novel skin organoids within 6 days. Human skin organoids were
properly characterized expressing markers of all skin layers and were used for high-content screening. We
also a skin mouse model, based on self-assembly of adult as compared
to iPSC-derived skin cell lineages under xeno-free conditions resulting in neo-vascularized human skin.

4) HPL supports rapid layered human skin organization in vivo

human graft \, murine skin

_do d_O d7 did o
cell mixture grafting chamber removal blopsy
in HPL - S SN =
B —_— — )
hCD44 E

)
Schema of the skin cell transplantation model, where cells in animal serum-free 10% HPL or 10% FBS (Wang
et al. 2000, JID) were transplanted. Anti-human CD44 (hCD44) staining of two weeks old skin grafts showed
human cell organization into epidermis [€] and dermis [D] and the border between the human graft and the
murine skin (dotted line).

2) Platelet growth factors (HPL) support 3D organoid assembl
A: Nanoparticle labelling
Sh i5h 25h 35h A5h S50h > (FBs) blue,
. g eendothelial cells (ECs)= red,
keratinocytes  (KCs) =
green) and live cell imaging
revealed sequential
organoid assembly starting
from initial stromal-
vascular aggregation and
followed by the superficial
anchorage of adult KC. B-G:
Organoid characterization
using skin  (VIM, K14,
PanKRT), vessel (CD31) and
proliferation (Ki67)
markers. H: Proteome
profiling of single FBs,
ECFCs, KCs and organoids
after 12 h stimulation in
the absence (HCL control)
or presence of IL17A. Z-
scores.

A

Tra-1-81

Cell characterization of hiPS-FBs, hiPS-ECs and hiPS-KCs revealed the cell type-specific morphology and marker
expression. Tra-1-81 negative cell populations confirmed the lack of pluripotency in all three cell types. The
angiogenic potential of iPS-EC was shown in a tube-like structure formation assay and iPS-FB and iPS-KC
revealed clonogenic potential. Data from iPSC derived cells of two independent donors, repeated 2-6 times.

5) Improved neo-vascularized skin in the presence of HPL
10% HPL

human skin

@ cell organization >

dermal structure

A: H&E of cell grafts in 10% HPL shows normal cell organization, whereas cell grafts in 10% FBS result in
hyperkeratosis indicated by the thickened epidermis. B: Comparison of the dermal structures via H&E, MG3C
and collagen fiber staining confirms the increased quality of 10% HPL by a regular fibroblast organization,
blood vessels (dotted arrow), ground substance (asterisk) and collagen fiber production (arrow). C: Anti-
human CD31 staining showed the formation of human blood vessels within the human skin upon co-

of ECs. Quantifi showed increased vessel numbers upon co-transplantation
of EC. Data from 3 biological and 3 technical replicates. Scale bar = 100 um.

6) Successful iPSC-based self-organized skin regeneration

Human iPSC grafts, two
. weeks (A-D) and 3 months
| (EG) after transplantation.
A: Ki67 staining showed
proliferation at the basal
epidermal layer (brown). B-
3 arant [ MGS(} staining sh_owed a
\ vascularized  dermis,  (C)
- ; higher magnification, day
\Ms 14, D: hCD31* human
vessel. E: hCD44 staining
L a showed border between
* Halr follicle 1mM  Luman graft and murine
Graft skin, 3 mo. F-G: Ki67 and
HE staining showed the
absence of tumorigenic
structures in  serial full
section scans three months
after grafting. 2 animals per
condition.

hCD44

7) Conclusion

Skin organoids permit novel rapid 3D skin-related pharmaceutical high-content testing opportunities. Multi-cell transplant self-organization facilitates
development of iPSC-based organ regeneration strategies using cell suspension transplantation supported by human platelet factors.

Cell Therapy Institute, PMU Salzburg
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Referenz: Ebner-Peking et al. 2021, Theranostics. 11(17):8430-8447
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Objective

Stem/progenitor cells can self-organize into micro-sized organ units, termed organoids, partially modelling
tissue function and regeneration. Here we demonstrated 3D self-assembly of adult and induced pluripotent
stem cell (iPSC)-derived fibroblasts, keratinocytes and endothelial progenitors into both, planar human skin in
vivo and human skin organoids in vitro, under the aegis of human platelet lysate (1).

Methods

Primary endothelial colony forming cells (ECFCs), skin fibroblasts (FBs) and keratinocytes (KCs) were isolated
from human tissues and propagated under 2D xeno-free conditions. Human tissue-derived iPSCs were
differentiated into endothelial cells (hiPSC-ECs), fibroblasts (hiPSC-FBs) and keratinocytes (hiPSC-KCs)
according to efficiency-optimized protocols. Triple cell type skin organoid formation was promoted by human
platelet-derived growth factors, using nanoparticle cell labelling for monitoring the organization process. Planar
human skin regeneration was assessed in full-thickness wounds of immune-deficient mice upon
transplantation of hiPSC-derived single cell suspensions.

Results

Organoids displayed a distinct architecture with surface-anchored keratinocytes surrounding a stromal core,
and specific signaling patterns in response to inflammatory stimuli. Stratified human skin self-assembled within
two weeks after either adult- or iPSC-derived skin cell-suspension liquid-transplantation, healing deep wounds
of immune-deficient mice. No tumorigenesis was induced upon in vivo grafting of iPSC-derived progenitors,
indicating the purity and lineage restriction of mature iPSC-derived cells. De-novo formed human blood vessels
in the transplanted dermis were connected with the murine vasculature, proven by vessel perfusion with mouse
blood. The quality of the skin was significantly increased upon engraftment in human platelet lysate compared
to standard bovine serum, identified via following parameters: fiber/ground substance production/distribution,
fibroblast density, dermal blood vessel content and epidermal stratification.

Conclusions

Skin organoids permit novel rapid 3D skin-related pharmaceutical high-content testing opportunities. Multi-cell
transplant self-organization facilitates development of iPSC-based organ regeneration strategies using cell
suspension transplantation supported by human platelet factors.
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Objective: Navigated transcranial magnetic stimulation (nTMS) is highly valuable to create patient-individual data with motor-eloquent areas visible for the operating surgeon during
the resection of cerebral pathologies. To obtain reliable and reproducible results in navigated transcranial stimulation brain mapping, nTMS-examinations are conducted in a standardized
way. Factors influencing stimulation parameters and results of nTMS-examinations are not completely investigated yet. The objective was to determine factors which influence nTMS-
stimulation parameters and the quality of nTMS-data for neurosurgical procedures.

Materials and Methods: Patient records, imaging and nTMS-data from examinations of the upper extremity muscles were retrospectively reviewed. Outcome measures were the
resting motor threshold (rMT) and the feasibility of mapping the upper extremity muscles. For the assessment of the feasibility of mapping the upper extremity muscles, the ratio of
positive muscle responses to all stimulations was calculated.
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Table 1: summary of the patient cohort Figure 1a: adding information on motor function (nTMS-positive spots Figure 2: different rMT-values if the tumor infiltrated the primary motor
highlighted in turquoise) to MR-images cortex (p<0.05), relative stimulation intensities did not differ (p>0.05)
Figure 1b: combining nTMS-data with tractography Figure 3: different rMT-values in patients with recurrent tumors (p<0.05),

relative stimulation intensities did not differ (p>0.05)

Results: 65 nTMS-examinations in 61 patients (39.3% female) aged 59.95 years were evaluated. Resting motor threshold (rMT) was higher in patients with tumors in direct vicinity of the
precentral gyrus (p<0.05), non-recurrent tumors (p=0.024) and in patients with motor deficits (p=0.049). Monitoring of more than two upper extremity muscles allowed mapping the
upper extremity at lower intensities (p=0.015). Mapping conditions did not differ in patients with different tumor entities (all p>0.2). nNTMS-mapping quality was user-independent.
Applied stimulations and positive stimulations correlated significantly (r,=0.66, p<0.001) . The ratio of positive stimulations and stimulation intensity (minimum applied stimulator output:
r,=-0.14, p=0.26, maximum applied stimulator output: r, =-0.15, p=0.25) showed no correlation. Patients with arterial hypertension had lower ratios of positive stimulations (p<0.05). We
did not observe differences in the ratio of positive stimulations among different tumor entities (p>0.5), vicinity to the primary motor cortex (p=0.4) or motoric deficits (p>0.5). Higher
ratios of positive muscle responses were associated with no postoperative deterioration in patients with highly motor-eloquent tumors (p<0.05).
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Figure 4: correlation of positive with all upper extremity responses (r, =0.66, p<0.001) Figure 5: motor-map generated by nTMS: positive Figure 6: ratio of upper extremity MEPs and maximum applied stimulation intensity
muscle respanses colored in orange show no correlation r, =-0.15, p=025)

Conclusion: nTMS-examinations are influenced by different conditions. Most of these conditions are patient-specific or can be derived from imaging studies. Nonetheless, stimulation
intensity should be kept as low as possible during nTMS-motor-mapping.
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Objective

Navigated transcranial magnetic stimulation ("TMS) is highly valuable to create patient-individual data with
motor-eloquent areas visible for the operating surgeon during the resection of cerebral pathologies. To obtain
reliable and reproducible results in navigated transcranial stimulation brain mapping, nTMS-examinations are
conducted in a standardized way. Factors influencing stimulation parameters and results of nTMS-
examinations are not completely investigated yet. The objective was to determine factors which influence
nTMS-stimulation parameters and the quality of nTMS-data for neurosurgical procedures.

Methods

Patient records, imaging and nTMS-data from examinations of the upper extremity muscles were
retrospectively reviewed. Outcome measures were the resting motor threshold (rMT) and the feasibility of
mapping the upper extremity muscles. For the assessment of the feasibility of mapping the upper extremity
muscles, the ratio of positive muscle responses to all stimulations was calculated.

Results

65 nTMS-examinations in 61 patients (39.3% female) aged 59.95 years were evaluated. Resting motor
threshold (rMT) was higher in patients with tumors in direct vicinity of the precentral gyrus (p=0.031), non-
recurrent tumors (p=0.024) and in patients with motor deficits (p=0.049). Monitoring of more than two upper
extremity muscles allowed mapping the upper extremity at lower intensities (p=0.015). Mapping conditions did
not differ in patients with different tumor entities (all p>0.2). NTMS-mapping quality was user-independent.
Applied stimulations and positive stimulations correlated significantly (rs=0.66, p<0.001) . The ratio of positive
stimulations and stimulation intensity (minimum applied stimulator output: rs=-0.14, p=0.26, maximum applied
stimulator output: rs=-0.15, p=0.25) showed no correlation. Patients with arterial hypertension had lower ratios
of positive stimulations (p=0.045). We did not observe differences in the ratio of positive stimulations among
different tumor entities (p=0.54), vicinity to the primary motor cortex (p=0.47) or motoric deficits (p=0.56).
Higher ratios of positive muscle responses with no postoperative deterioration in patients with highly motor-
eloguent tumors (p<0.05).

Conclusions

nTMS-examinations are influenced by different conditions. Most of these conditions are patient-specific or can
be derived from imaging studies. Nonetheless, stimulation intensity should be kept as low as possible during
NnTMS motor mapping.
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Objecti €. The resection of motor-eloquent gliomas remains challenging even the era of functional imaging and intraoperative monitoring. Preoperative mapping with navigated
transcranial magnetic stimulation (nTMS) increases patients’ safety during the resection of motor-eloquent gliomas. We investigated the combination of nTMS-based navigation,
intraoperative monitoring (IOM) and navigated ultrasound (IUS) compared to solely nTMS-based navigation.

Materials and Methods: This is a retrospective study of glioma patients who underwent resection between April 2016 and September 2020. The cohort was divided into four
groups: nTMS-based navigation ("\TMS), nTMS and IOM, nTMS and IUS, nTMS and IOM plus IUS.

item Mean (SD) N (
ge 58.1(12.4)
Female
IMotor deficit 13 (50%)
Seizure 12 (46.2%)
Tumor entity
Glioblastoma CNS WHO grade 4 22(846)
Astrocytoma CNS WHO grade 3 3(11.5%)
Oligodendroglioma CNS WHO grade 3 168%)
[Tumor recurrence 6(23.1)

fTumor location
Frontal
Parietal
Temporal
Gyrus precentralis
Gyrus postcentralis

Left-hemispheric

ffumor volume (cm’) 266 (25.1)

[Duration of surgery (mins 263 (83)

IResting Motor Threshold (% stimulator
utput
1 [fumor infiltration to primary motor cortex 12(462%)

324131 =

2a

Table 1: Overview of the patient cohort Figure 2a, b Indication for IOM based upon anatomical criteria or nTMS-data (infiltration of primary motor cortex), p>0.05

Figure 2c: different MT-values in patients with infikration of the primary motor cortex (p<0.05)

Results: 26 patients (34.6% female) with motor-eloquent gliomas (22 Glioblastomas CNS WHO grade 4, 3 Astrocytomas CNS WHO grade 3, 1 Oligodendroglioma CNS WHO grade 3)
were included. nTMS-motor-mapping was performed in all patients, 23 (88.5%) surgeries were performed with nTMS-based DTI-fibertracking. nTMS positive spots at tumor margins
confirmed infiltration of the motor cortex based on anatomic criteria (p<0.01) serving as an indication for IOM. IOM with direct electric stimulation was used in 6 (23.1%) cases, IUS was
used in 5 patients (19.2%). Both IOM and IUS were used in 4 procedures (15.4%). IUS was helpful in 8 surgeries (88.9%). Surgical time did not differ within the subgroups (p>0.8). The
mean reduction in tumor volume was 93+7.5%. Extent of resection or neurologic outcome did not differ within the subgroups (p>0.6). 3 (11.5%) patients had a new motor deficit.
Preoperative deficits aggravated postoperatively in 8 (30.8%), surgery-related deficits improved in 5 patients (45.5%). Positive nTMS-spots at the tumor margin were associated with
transient (p=0.012) but not permanent deficits (p>0.5).
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Figure 3: Visualization of nTMS moor (turquoise) and language (purple) Figure 5a: Reduction of tumor volume (p>0.05) Table 2: Overview over main outcome data
positive spots, DTI-fibertracking of motor (turquolse cranio-caudal) and Figure Sb: transient deficits associated with infiltration to the nTMS motor map (p<0.05)
language (purple, yellow, blue, turquoise in a-p direction) pathways. Tumor is Figure 5c: no association of permanent deficits with nTMS motor map (p>0.05)
highlighted in green Figure 5d: duration of surgery (p>0.05)
Figure 4: creating the motor map with nTMS Figure Se: postoperative functional autcome showed no difference among the subgroups

Conclusion: The multimodal approach represents a possible solution for a safe resection of highly motor-eloquent gliomas and nTMS is a perfect tool for risk stratification. IUS is a
precious tool during tumor resection which can be easily implemented into surgical workflow.
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Objective

The resection of motor-eloquent gliomas remains challenging even the era of functional imaging and
intraoperative monitoring. Preoperative mapping with navigated transcranial magnetic stimulation (nTMS)
increases patients’ safety during the resection of motor-eloquent gliomas. We investigated the combination of
nTMS-based navigation, intraoperative monitoring (IOM) and navigated ultrasound (IUS) compared to solely
nTMS-based navigation.

Methods

This is a retrospective study of glioma patients who underwent resection between April 2016 and September
2020. The cohort was divided into four groups: nTMS-based navigation (nTMS), nTMS and IOM, nTMS and
IUS, nTMS and IOM plus IUS.

Results

26 patients (34.6% female) with motor-eloquent gliomas (22 Glioblastomas CNS WHO grade 4, 3
Astrocytomas CNS WHO grade 3, 1 Oligodendroglioma CNS WHO grade 3) were included. nTMS-motor-
mapping was performed in all patients, 23 (88.5%) surgeries were performed with nTMS-based DTI-
fibertracking. NnTMS positive spots at tumor margins confirmed infiltration of the motor cortex based on
anatomic criteria (p<0.01) serving as an indication for IOM. IOM with direct electric stimulation was used in 6
(23.1%) cases, IUS was used in 5 patients (19.2%). Both IOM and IUS were used in 4 procedures (15.4%).
IUS was helpful in 8 surgeries (88.9%). Surgical time did not differ within the subgroups (p>0.8). The mean
reduction in tumor volume was 93+7.5%. Extent of resection or neurologic outcome did not differ within the
subgroups (p>0.6). 3 (11.5%) patients had a new motor deficit. Preoperative deficits aggravated
postoperatively in 8 (30.8%), surgery-related deficits improved in 5 patients (45.5%). Positive nTMS-spots at
the tumor margin were associated with transient (p=0.012) but not permanent deficits (p>0.5).

Conclusions

The multimodal approach represents a possible solution for a safe resection of highly motor-eloquent gliomas
and nTMS is a perfect tool for risk stratification. IUS is a precious tool during tumor resection which can be
easily implemented into surgical workflow.
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BACKGROUND LUCIFERASE ASSAY

To analyse the neurogenic potential
of Sideritis extracts, mouse
embryonic forebrain cells (E16.5)
were used in passage 2. In a first
step, cells were transfected with
plasmids encoding the firefly-

As a reason of a high living standard and continuous development in
medical care, the live expectancy in our society increases steadily. With
the growing number of elderly in the population, the occurrence of age-
associated diseases rapidly took in importance. Neurodegenerative
disorders are a significant group of age-associated diseases
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Graphs represent the neuronal induction capacity, i.e. ratio of firefly (DCX) signal and renilla (constitutive) signal, of one Sideritis subspecies extracted with the different indicated solvents (n=3-4). Data
were normalized to the negative control ( medium + 1% DMSO), a combination of 10 uM retinoic acid and 50 pM valproic acid served as positive control. Statistical significance was determined with a
one-sample t-test against a hypothetical value of 1 (negative control) and was indicated in the graphs using asterisks (* p < 0.05; ** p < 0.01).

OUTLOOK

Multiple Sideritis extracts significantly induced neuronal differentiation in '
our testing system. Especially the infusions and dichlormethane
extracts, indicated in the graphs in petrol-blue and red, respectively,
seem to have a high potential to induce differentiation throughout the
different subspecies and parts of the plant. In some cases, mainly
butanol, methanol and ethylacetate extracts, we observed a reduction of
activity with each consecutive repetition, which can likely be attributed to
compounds with low stability being responsible for the mechanism of
action. However, further in vitro studies are needed to confirm the
findings of our testing system.

l In vivo studies (7)

End goal
Clinical use

S. Scardica (6)

Hotrichter ot al: Siderilis spp. Extvacts Enhance Memory and Leaming in Azheimer's B-Amyloidosis Mouse Modols and Aged 57815 Mico; J of Alzheimer Dis. 2016
Coutlard-Despres, et al. Human in vitro reporter madel of neuronal development and early diferentiation processes, BMC Neuroscience, 2008
hitps:ficommons wikimedia orgAkIFlle:Siderilis_perfoliata 2 JPG  (modified by H. Fischill)
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Objective

High living standards and continuous development in medical care steadily increase the life expectancy in our
society, which made age associated diseases rapidly take in importance. Neurodegenerative disorders are a
significant group of age associated diseases, and unfortunately no cure is available to date. Sideritis LL. better
known as greek mountain tea, is a widely used plant for tea preparations for good taste as well as for its
implications as a traditional medicine, especially for the treatment of digestive problems or flu like symptoms.
Recently however, improvement of different forms of dementia was suggested by studies. Therefore, we
screened more than 60 extracts of various Sideritis subspecies and extraction methods for their neurogenic
potential in vitro.

Methods

To determine the neurogenic potential of the different extracts a dual luciferase assay based on the expression
of doublecortin (DCX) as well as the expression of a constitutive promotor was chosen. After transfection,
mouse embryonic forebrain cells (E16.5) were treated with a variety of Sideritis extracts and concentrations.
Neuronal induction was analysed 72h after the treatment by measuring the light emissions of the luciferases.

Results

Based on a first screening with 210 different treatment conditions, we excluded the conditions with signs of
cellular toxicity. However, in our further experiments all subspecies were included, because at least one
concentration of each exceeded our cut-off parameters. Multiple extracts significantly induced neuronal
differentiation in our testing system. Especially the infusions and dichloromethane extracts. Both of them show
high induction values throughout all of the different subspecies and concentrations. For some extracts, we
recognized a high neurogenic potential in the first screening, which steadily decreased with each consecutive
repetition.

Conclusions

In general, Sideritis extracts have a very high potential to induce neuronal differentiation in our testing system.
The decline of neurogenic potential of certain extracts could be explained by low stability of the compounds
responsible for the effect. In the next steps, we will employ further in vitro testing methods to confirm our
results, to be able to go further in the direction of in vivo studies.
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Introduction Study

Sample:

- Miscarriage (N=23) age: M= 27.25 SD=7.41;
«  Control (N=28); age: M = 34.00 SD=4.76
Design:

Women were invited to a three hour assessment around the Socially Evaluated Cold Pressor Test
{SECPT) during which blood and saliva was extracted at specific timeslots and a number
psychological assessments were conducted in between

Results(preliminary)

10 3 Figure 2: Dil in Interl in-6
control vs. miscarriage
ﬁ C‘?mml. - C‘_’ntm'_ There was a strong and significant reaction related to
8 Miscarriage & Miscarriage the SECPT (F = 27.86 p < 0.001) but o significant
differences between the groups (p = .77) and no
% = 2 significant interaction (p = .21)
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Figure 1: Differences in Cortisol reactivity control vs. miscarriage controlled
by age

There is a highly significant time effect (F = 5.365 p = 0.01) in the entire sample.
Cantrolled by age there is a non sigrificant difference in averall cortisol between
the groups (F = 3.49 p = .068)

There is no significant interaction between group variable and time (p = .829)

But comparing the individual time points a significant difference in the recovery
rate of cortisol can be seen:

p(Baseline) = .28; p(T0) =.25; p(T20) = .10; p(T45) =.05; p(T90) = .02

Summary & Conclusions

Figure 3: Differences in PTSD and Depression
symptoms control vs. miscarriage

Women after miscarriage showed significant higher
traumatization on Impact Of Event Scale (F = 22.66; p <
0.001) and on the Posttraumatic Diagnostic Scale

(F =52.73; p < 0.001. Depression symptoms also differ
significantly between the groups (F = 36.13; p < 0.001).
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Objective

Traumatic life events have a great impact on the individuals’ lives and their mental and physical health.
However, few studies target early interventions for the prevention of post-traumatic stress disorder (PTSD)
and their psychological and biological impact. The aim of this study is to help understand the difference in
psychological and biological stress responses associated with traumatic symptoms between traumatized
women and healthy controls.

Methods

Women (N = 23, 18 to 50 years old) who experienced a miscarriage (< 3 months before study inclusion) were
recruited via cooperating clinics and counseling centers in Nuremberg. Prior to and after eight individual art
therapy sessions, they were exposed to the socially evaluated cold-pressor test (SECPT). We measured
biological and psychological stress repsonses and various mental health constructs and compared the results
to a healthy control cohort (N = 28) that did not experience any recent traumatic events.

Results

Recently traumatized women scored significantly higher on psychological symptoms, including traumatization,
stress and depression. In all biological measurements a significant stress response was observed (time effects:
sAmylase: F= 3,961 p=0,014; Cortisol: F= 17,935 p> 0,001Interleukin 6: F=30,246 p=0,001.) Both groups had
a similar stress reactivity in all three measures (n.s.). Traumatized women showed lower overall cortisol (Group
effect: F= 333,549 p= 0,031)

Conclusions

The study shows the effect of recent traumatic experiences on biological and psychological stress markers
shortly after the traumatizing event. In addition, it highlights that the SECPT is an option to induce a stress
response in a clinical setting. Further research is needed to assess the early development of PTSD symptoms
and the influence of stress reactivity on the development of these symptoms.
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What is EBStatMax?

A particular dataset from Epidermolysis Buliosa (EB) research forms
the basis of the so-called EBStatMax project, aiming to reanalyze
the data using various state-of-the-art methodologies, design
recommendations for future trials, devise computational tools for
practitioners, and provide educational material.

Statistical Methods for Ordinal Outcomes

Ordinal outcomes, such as visual analogue scales or quality of life
guestionnaires, are frequently used in clinical research. From a
statistical perspective, these purely ordinal outcomes do not meet
the assumptions of classical parametric methods and, hence,
should be analyzed using non-parametric methods instead.
Moreover, for more complex longitudinal designs (e.g cross-over) ,
which may include between- as well as within-subject factors,
appropriate  statistical methods for analyzing purely ordinal
outcomes are scarce. In the EBStatMax Project several
nonparametric approaches were compared neutrally. Especially the
ANOVA-type test that is implemented in the R package nparLD and
generalized pairwise comparison (GPC) variants might be promising

approaches.
] »

. 4

Implementation and Recommendation
Methods

Various simulation studies were performed, aiming to evaluate
which statistical methods should be used for data analysis.
Secondly, to facilitate understanding of these non-traditional
statistical methods, especially for non-statisticians, one of the main
goals was to develop educational materials and a user-friendly
application for implementing appropriate methods.

Results

Based on our simulations, various methods could be considered as
alternatives to conventional methods. The results reveal that there
is not one single best method, since a trade-off between achieving
high power, accounting for cross-over period effects, and missing
data should be made, but nonparametric approaches perform better
with the small sample sizes than traditional methods.

EBStatMax Results ;/--»\“A
. X

\2‘""')

_ IDALAB

vics sazmne.

How to educate a heterogenous group about

statistical methods?

To better communicate the simulation results to non-statisticians,
the educational materials were designed in a modular structure, and
using a blended learning concept. Thereby, both biostatistical basics
and statistical methods for rare diseases can be presented in a
didactically meaningful way.

4.
Methods
for Rare
Diseases

3. Rare
Diseases
and their

Challenges

1. Basic
Concepts of
Biostatistics

Basically, the aim was to design workshops for a heterogeneous
audience as individually and learning-centered as possible. Due to
the difference of knowledge in the field of biostatistics, various
preliminary considerations were carried out, so that used cases as
well as technical sequences are emphasized for statisticians, while
biostatistical basics are provided for non-statisticians. This can be
implemented effectively using blended learning. In addition, the goal
was to construct a joint module in which the methods analyzed in
the project for rare diseases in longitudinal study designs would be
presented. The advantage of such a structure is that all learners,
despite heterogeneity, can be brought to the same level of
knowledge through the individualization possibilities, so that they
have the required knowledge for the methods module (4).

A User-Friendly Application

For the benefit of the broader scientific community, we aim to
spread knowledge gained in the EBStatMax project and make it
easily usable in future research on rare diseases. Hence, we
develop the Rare Disease Analyser (RDA), a web application that
implements the statistical methods we examined before. The RDA
provides users with recommendations and instructions on which
statistical method to choose depending on the study data. Finally,
users can perform visual analysis and statistical inference with their
study data directly in the RDA.

Rare Disease Analyser

This research has baen canducted witninthe
framework of the EBSIaibax project, which ' funes
oy the European Joint Pragramme an Rare Diseases,

EU Horizon 2020 grant no. 825575

Conclusions

for further questions: martin.geroldinger@pmu.ac.at
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Objective

Small sample sizes represent a major challenge in drawing conclusions from rare disease trials. A particular
dataset from Epidermolysis Bullosa research forms the basis of the so-called EBStatMax project, aiming to
reanalyze the data using various state-of-the-art methodologies, design recommendations for future trials,
devise computational tools for practitioners, and provide educational material.

Methods

Various simulation studies were performed to assess the impact of statistical methods on data analysis.
Secondly, concepts for educational materials and a user-friendly application were developed to improve the
understanding of these non-traditional statistical methods especially for non-statisticians and to facilitate their
appropriate implementation. In this context, a survey among statisticians and non-statisticians (mainly
clinicians and patients) was conducted to address their feedback in the conceptual workflow.

Results

Based on the simulation studies, various methods may be considered as alternatives to conventional methods.
The results indicate that there is not one single best method, since a trade-off between achieving high power,
accounting for period effects, and missing data must be made. However, nonparametric approaches perform
better with the small sample sizes than traditional methods. To better communicate these results to non-
statisticians, modularly structured educational materials were designed using a blended learning concept.
Thereby, both biostatistical basics and statistical methods for rare diseases can be presented in a didactically
meaningful way.

Conclusions

In simulation studies nonparametric statistical approaches yielded good power even in small sample sizes.
Provision of web-applications as well as the creation of educational material and guidance papers in
collaboration with key stakeholders are intended to boost their implementation.
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THE ENHANCER LANDSCAPE PREDETERMINES SKELETAL REGENERATION CAPACITY OF BONE MARROW
STROMAL CELLS

imann'§, Kristy Ou?$, Rodolphe Poupardin'$, Michaela Mittermeir', Martin Textor??3, Salaheddine Ali
Samantha Donsante®, Mara Riminucci®, Richard Schafer” 8, Uwe Kornak?459, Katharina Schmidt-Bleek’

sl 12#* and Dirk Strunk'#*

IMurtipotent stromal calls are considered an attractive source for cell therapy and tissue enginaering. Despite a multitude of exparimental and clinical studies, broad application of stromal cell therapautics is not yet emerging. A major
challenge appears to be the functional diversity of available cell sources. Here, we investigaed cinically relevant human stromal cells from bone marmow (BMC), white adipose tissue, and umbilical cord compared 1o mature
chondracytes. {CH) and skin fibrablasis, regarding their regenerative potential. We used crifical size bane defects as a model system to investgate the endechondral ossification potential and identify differences in multipotency
on the cell source in vivo and in vitro. Athough all stromal cell types express transcription factors related to the regenerative model process of endochondral essification, only BMCs formed organoidlike cartilage discs in
itro that fully regensrated critical-sized femoral defects after Iransplantation in vivo. Apparently. 8 unique cell type-specific epigenetic landscape is the underlying molecular mechanism that controls Iranscriptional networks of stromal
cifferentiation. Binding sites for common transcription factors.in enhancer and promoter regions of cssification-related genes, including Runt and bZIP families, were accessible enly in BMC but not in the extra-skelstal stromal cells
Our resuls suggest an epigenetically precetermined differentiation potential depending on the cel origin that allows common ranscription factors to trigger distinet transcriptional programs. Quantification of such epigenetic enhancer
signatures wouli enable a rationale selection of appropriate cell sources for distint lissus regeneralion — as shown here for endochandral processes and thereby help 1o advance “developmental” regeneration lowards precision
medicine.
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Objective

Critical-size bone fractures remain a global challenge. Rational selection of functional engineered cell
transplants would advance bone regeneration towards precision medicine. We compared clinically relevant
stromal cells from adult human bone marrow (BM), white adipose tissue (WAT) and umbilical cord (UC) to
mature chondrocytes (CH) and skin fibroblasts (FB) for gene expression signature, 3D cartilage
organoidogenesis, epigenomic landscape and in vivo fracture healing.

Results

Comprehensive gene expression meta-analysis revealed significant over-representation of skeletal-related
genes in BM and CH, correlating with cartilage formation. Relevant osteochondral transcription factors were
expressed in all stromal populations, indicating additional molecular players being decisive during
endochondral bone regeneration. We found an underlying epigenetic landscape pre-determining bone
regeneration. Transcription factor binding sites of common transcription factor families including Runt and bZIP
were selectively accessible in enhancers and promoters of ossification-related genes in BM. Complete
regeneration of critical size femur defects in a humanized mouse model was observed only with prebuild
human BM-derived scaffold-free cartilage organoid transplants.

Conclusions

Results suggest an epigenetically pre-determined differentiation potential facilitating common transcription
factors to evoke distinct transcriptional programs, in BMC particularly for skeletal differentiation. BMSC-derived
cartilage disc transplantation demonstrates translation into a novel skeletal regeneration strategy.
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Stem Cell Apheresis: Accuracy of the prediction of the stem cell

yield using pre-apheresis CD34* cell count.
Authors: Hornung M., Schaefer-Eckart K., Wendelin K., Dressler, S., Kerache F,, Knop S., Gaertner J.

Bone Marrow Transplantation Unit Nuremberg, Department of Oncology and Hematology, Paracel

INTRODUCTION

Isus Medical University Nuremberg

Accurate prediction of the stem cell yield is essential for planning and
executing of the PBSC leucapheresis procedure. Calculation based on
pre-apheresis peripheral CD34+ cell count usually shows a good
correlation between predicted and actually collected cell count,
however slight underestimation and overestimation occurs.

METHODS

We calculated the predicted CD34* yield with the following method':

Predicted CD34 " per kg Patient Weight =

Benchmark CE** xProcessed Blood VolumexCD34 Count Donor
Patients Weight in kg x 10.000 (Metric Conversion Factor)

{*Benchmark CE = collection efficiency coefficient. center specific)

Data were retrospectively analyzed and divided into 3 subgroups,
based on their accuracy of the prediction of the calculated CD34* yield
compared with the actually collected CD34* count. The results of the 3
subgroups were underestimated (UE, 15% below predicted CD34*
yield), overestimated (OE, 15% above predicted CD34" yield) and
good estimation (GE, within +/- 15%) were compared with an ANOVA
analysis. Additionally, multiple clinical and laboratory data were
evaluated. We also investigated possible factors affecting the stem
cell mobilizing capacity (table 1).

OBJECTIVES

«+ Evaluation of the predictive accuracy of the expected number of
CD34* cells collection using our formula.

« Identification of factors influencing the accuracy
overestimation, underestimation or good estimation.

« Identification of factors influencing the G-CSF dependent mobilization
capacity of CD34* cells.

RESULTS

leading to

Most of the collections (66%) showed a very good correlation between
predicted and finally collected stem cell count. The OE subgroup
contained only 49 (8%) apheresis procedures and the UE subgroup
consisted of 155 (26%) procedures (Graph 1).

The mean prediction coefficient of the OE subgroup was 0.81 and of
the UE subgroup 1.29 .

The analysis of clinical and laboratory data revealed in the UE
subgroup a significant lower CD34* per pl pre-apheresis count, as well
as a trend to lower ferritin levels, The underestimation leads to slightly
higher than estimated results, so frequently we nevertheless collected a
more than sufficient product.

To identify factors influencing the ability to mobilize stem cells we
evaluated clinical and laboratory data (table 1) at the time of the initial
donor evaluation.

In the statistical analysis for the mabilization capacity only the WBC
count, the platelets, the gender (male) and the BMI at time of donor
evaluation showed positive, significant correlation.

Mobilizing Capacity

wBC Significant p=152x10%
Platelets Significant p=0.0030%
Gender (male) Significant p=0.03037
Bl Significant p=0.01640

Age, Hb, Hkt, MGV, MGH, hepatic steatosis,
splenomegaly, WBG, iron, bilirubin, GOT, GPT
and ferritin

Non-significant

Table 1: Oveniew of the factors influencing mobilizing capacity
B = Eody mass indes. Hb = hemagickin, Hi = hematoint. GO = ghta 2 . GPT = = LD =
HCH = i globin, MY = mean comusoular volume, WBE = wihie biood oella

CONCLUSION

We investigated 607 G-CSF mobilized apheresis (569 donors)
procedures during the years 2019 — 2020. The mean value of
prediction coefficient (PC) for all apheresis procedures was 1.06. The
Spearman’s correlation coefficient (r) between the calculated and
actually collected CD34* cells per kg bodyweight recipient was 0.9126
(P<0.01), which indicates a very reliable prediction over this 2 years.

tiaton subgrouss

e

Graph 1: Gurrelaton of precicted and acually eollevted CD34" cells divided Inio the 3 subgroups

* Our method of calculating the stem cell yield is highly predictive of the
number of CD34* cells actually collected, making planning and
adjusting of the apheresis procedure very reliable.

+ For denors with low pre-apheresis CD34* count and who are critical to
meet the threshold for a successful apheresis, the calculation tends to
underestimate the CD34* yield which leads to a better than calculated
collection. On the contrary, the clinical more adverse overestimation
occurred predominately in the range of more than sufficient apheresis.

« For clinical practice, in case the donors estimated stem cell yield is
just below the threshold for a successful collection, we maximize the
processed blood volume using higher inlet flow rates and longer
procedure time. On the other hand, in the event of a more than
sufficient stem cell yield calculation, reducing the procedure time
turned out to be safe and reliable.

« Concerning mobilizing capacity, donors with high WBC, high platelets,
male gender, and high BMI at the time of the initial donor evaluation
showed better mobilization of peripheral stem cells. Accordingly,
women with low BMI are at risk for low mobilization.

1 Pierelli et al., Vox Sanguinis (2006)91:126-34
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Objective

Evaluation of the predictive accuracy of the expected number of CD34+ cells collection using our formula.
Identification of factors influencing the accuracy leading to overestimation, underestimation or good estimation.
Identification of factors influencing the G-CSF dependent mobilization capacity of CD34+ cells.

Methods

We calculated the predicted CD34+ yield with the following method?:

Predicted CD34+x108/kg = (benchmark collection efficacy x processed blood volume x peripheral CD34+ count
per pl) / (patient’s weight x metric conversion factor).

Data were retrospectively analyzed and divided into 3 subgroups, based on their accuracy of the calculated
CD34+ yield compared with the actually collected CD34+ count. The results of the 3 subgroups which were
underestimated (UE, 15% below predicted CD34+ yield), overestimated (OE, 15% above predicted CD34+
yield) and good estimation (GE, within +/- 15%) were compared with an ANOVA analysis. Additionally, multiple
clinical and laboratory data were evaluated.

Results

We investigated 607 apheresis (569 donors) procedures during the years 2019-2020. The mean value of the
prediction coefficient for all apheresis procedures was 1.06. The Spearman’s correlation coefficient (r) between
calculated and actually collected CD34+ cells per kg bodyweight recipient was 0.9126 (p< 0.01), which
indicates a very reliable prediction over this 2 years. Most of the collections (66%) showed a very good
correlation between predicted and finally collected stem cell count. The OE subgroup consisted of only 8%
apheresis procedures and the UE subgroup of only 26%. The mean prediction coefficient of the UE was 1.29
and of the OE subgroup 0.81. The analysis of clinical and laboratory data revealed a significantly lower
CD34+/ul pre apheresis count in the UE group, as well as a trend to lower ferritin blood levels. The
underestimation leads to slightly higher results than estimated, so these collections resulted in more than
sufficient products.

Conclusions

Our method of calculating the stem cell yield is highly predictive of the number of CD34+ cells actually
collected, making planning and adjusting of the apheresis procedure very reliable. For donors with low pre
apheresis CD34+ count and who are critical to meet the threshold for a successful apheresis, the calculation
tends to underestimate the CD34+ yield which leads to a better than calculated collection. On the contrary, the
clinical more adverse overestimation occurred predominately in the range of more than sufficient apheresis.
For clinical practice, in case the donors estimated stem cell yield is just below the threshold for a successful
collection, we maximize the processed blood flow volume using higher inlet flow rates and longer procedure
times. On the other hand, in the event of a more than sufficient stem cell yield calculation, reducing the
procedure time turned out to be safe and reliable.

References
1. Pierelli et al., Vox Sanguinis (2006)91:126-34.
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Health data democratization in Austria: Patients’ perspective
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OBJECTIVE

During the last decade, mobile health (mHealth) has played an
essential role in realizing participatory medicine, in which the
patients’ voice is vital for their healthcare management (1). This
necessitates the integration of mHealth data (patient-generated
health data) and the National Electronic Health Record (ELGA in
Austria). To achieve this cannected health model, data sharing is a
prerequisite (2). In Eurape, there is a high potential and
willingness ta have better citizens’ access to and sharing of health
data reparted through the Digital Health in Eurape project (3).
Accordingly, we organized a workshop in April 2021 with patients
living with chronic diseases to discuss health data
democratization, ownership, and sharing in Austria.

METHODS

We conducted an online co-creation 3-hours workshop with 9
patients, 6 digital health stakeholders, and a representative fram
ELGA. Befare the workshap, we sent background material and
videos on ELGA, General Data Protection Regulation (GDPR) 1o set
the participants’ backgrounds. The workshop started with a
presentation on the status quo of health data in

i Institute of Sports Medicine,
, Austria, 3: Ludwig Boltzmann Gesellschaft (LBG),

UNIKLINIKUMSA 7B

ORKSHOP LEARNING OBJECTIV. Concerns about sharing health data

= Learn about the status quo of health data management in
Austria

+ Learn about reasons to share health data with science

* Learn about the types of health data, ownership, and their
legal rights

* Define which type of data they would like to share under
which conditions and circumstances

* Address their preferences and needs regarding the health
data’s access and ownership

+ Address their motivation and possible incentives to share
their health data

RESULTS

We analyzed the 3 Palet boards to conclude the main findings
and recommendations. Participants showed their willingness to
share health data for elinical and research purposes, provided that
concerns an data privacy, fear of discrimination, or abuse of
benefits are resolved. They also showed great interest
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RECOMMENDATIONS

- A new model for data altruism, including a data-sharing
incentive framewark, is highly recommended.

CONCLUSI

Connected health has created opportunities for realizing
preventive and personalized health care services. Citizens'
empowerment and engagement in managing their healthcare wil
be a crucial game-changer for future medicine.
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Health data democratization in Austria: Patients' perspective
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Objective

During the last decade, mobile health (mHealth) has played an essential role in realizing participatory medicine,
in which the patients’ voice is vital for their healthcare management (1). This necessitates the integration of
mHealth data (patient-generated health data) and the National Electronic Health Record (ELGA in Austria). To
achieve this connected health model, data sharing is a prerequisite (2). In Europe, there is a high potential and
willingness to have better citizens’ access to and sharing of health data reported through the Digital Health in
Europe project (3). Accordingly, we organized a workshop in April 2021 with patients living with chronic
diseases to discuss health data democratization, ownership, and sharing in Austria.

Methods

We conducted an online co-creation 3-hours workshop with 9 patients, 6 digital health stakeholders, and a
representative from ELGA. Before the workshop, we sent background material and videos on ELGA, General
Data Protection Regulation (GDPR) to set the participants' backgrounds. The workshop started with a
presentation on the status quo of health data management in Austria.

This was followed by the co-creation of content in small groups (4-5 participants; open space method, each
20 min rotate) facilitated by a moderator. The groups discussed three topics by answering three guided
guestions for each topic: Topic 1: Definition of health data Topic 2: Needs and access to health data Topic 3:
Motivation and incentives for sharing health data

The workshop ended with the facilitators' presentations on each topic, collecting open questions, and
prioritizing/disagreement of proposed solutions (utilizing Padlet digital notice board for each topic).

After the workshop, the 3 Padlet boards were analyzed to conclude the main findings and recommendations.

Results

Participants showed their willingness to share health data for clinical and research purposes, provided that
concerns on data privacy, fear of discrimination or abuse of commercial benefits are resolved. They also
showed great interest in having more transparent and enhanced communication with ELGA services. A new
model for data altruism, including data sharing incentive, is highly recommended.

Conclusions

Connected health has created opportunities for realizing preventive and personalized health care services.
Citizens' empowerment and engagement in managing their healthcare will be a crucial game-changer for future
medicine.
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Larks are more conscientiousness
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Objective

The aim of this study was to find out whether there is a connection between the chronotype and various sleep-
wake variables and the "Big Five" (super factors of personality). The "Big Five" are defined as follows:
extraversion, neuroticism, openness, agreeableness and conscientiousness.

Methods

Sample A total of 1231 participants took part in this voluntary study. There were 652 female participants and
579 male participants, divided into two age groups, age group 10-17 and age group 18-47. The mean age was
(MW = 15.76) with a standard deviation of (SD = 4.83).

Measurement instruments Composite Scale of Morningness (CSM; Smith, Reilly, & Midkiff, 1989) was used to
determine the chronotype. The Cronbach's alpha coefficient of the CSM for the present sample was a=.86
(internal consistency), which demonstrates a very high reliability. To measure the "Big Five", the short version
of the "Big Five" Inventory by Rammstedt and John (2007) was used. The Cronbach's alpha coefficients of the
five different scales range between a=.78 - a=.90, which reflects good to very good reliability. The correlation
between morning sleepiness and personality was calculated using a zero-order Pearson product-moment
correlation and controlled for age using a first-order partial correlation. In addition, men and women and
adolescents/adults were considered separately.

Results

The main finding of this study was that morningsuitability correlated with conscientiousness r(1229)=.336,
p<.001. The women's group scored r(647)=.412, p<.001 and the men's group scored r(.574)=.342, p<.001. A
correlation was also found between morningsuitability and agreeableness r(1229)=.130, p<.001.

Conclusions

The study showed that there is an effect between morningsuitability and conscientiousness, the correlation
coefficient of r=.336 means according to Cohen that there is a medium effect. Low effects of r=.1-r=.3 according
to Cohen have no relevance in psychological research, for this reason the correlation between
morningsuitability and the other super factors of personality with an effect of r=.020-r=.130 is not taken into
account. The women's group with an r=.412, scored better than the men's group with an r=.342, but according
to the Fisher z-transformation this result is not significant (z=-1.42, p=.078). All other super factors of
personality are significantly different from the super factor conscientiousness in terms of morningsuitability
according to Fisher's z-transformation.
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Introduction

Due to the ongoing severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic, many questions
concerning the antibody response after vaccination and infection occurred. The aim of this study is, to investigate which
factors (e.g., age, body-mass-index (BMI), gender, primary disease or type of vaccine) influence the height of the
SARS-CoV-2-specific IgG antibody levels after vaccination, infection or a combination of both.

Methods

A single venous blood sample (serum, 3 ml) was taken from 558 adult volunteers with an average age of 40 years.
All participants were either vaccinated and/or recovered from COVID-19 infection. A questionnaire was handed out
including anthropometric data, pre-existing conditions and chronic diseases to assess the health status of the
participants. The dates of the SARS-CoV-2-vaccinations and information on Covid-19 Infections were also obtained.
SARS-CoV-2 spike-protein-specific IgG was then analyzed with an automated chemiluminescence immunoassay by
using the VITROS® Anti-SARS-CoV-2 IgG method. Results are displayed in binding-antibody-units (BAU) per ml.

Comparison of antibody levels T/

£

spike-protein specific IgG-
antibody level BAU/mI

Figure 1 venous blood sampling : Recovery 2(ChAIOa AT BT 15207 < Recory Figure 3||0_3tﬁ‘"9 thf“f VITROS
carousel with samples
Figure 1 Box-plot diagram with the most significant differences in antibody levels
between the different groups.Participants recovered from COVID-19 (n=57) or
vaccinated with 2x ChAdOx1 (n=23) show overall low antibody levels. Higher antibody
levels can be seen in participants vaccinated with 3x mRNA-1273 (n=26) or 3x
BNT162b2 and additional recovery (n=15).

Current results

Regarding the different types of COVID-19 vaccines, the highest mean IgG antibody levels were observed in
participants vaccinated with 3x mRNA-1273 (Spikevax) or 3x BNT162b2 (Comirnaty) with additional recovery. Low
mean antibody levels can be seen in recovered participants and in those, who received 2x ChAdOx1 (Vaxzevria). So
far, correlation analysis between antibody level and BMI, age or gender did not show a significant correlation between
these parameters.

Discussion & Outlook

As expected, 98.4% of the participants were positive for SARS-CoV-2 spike-protein-specific IgG-antibodies, whereby
a difference can be detected depending on the vaccines used and the fact whether a SARS-CoV-2 infection took
place. The research on this topic is still ongoing. Further participants are currently recruited with the aim of including
2,000 participants to improve the strength of the obtained data.

This study was approved by the local ethics committee and is registered in the BASG registry.
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Factors influencing the SARS-CoV-2 spike-protein specific IgG antibody response
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Objective

Due to the ongoing severe acute respiratory syndrome corona virus 2 (SARS-CoV-2) pandemic, many
guestions concerning the antibody response after vaccination and infection occurred. The aim of this study is,
to investigate which factors (e.g. age, body-mass-index (BMI), gender, primary disease or type of vaccine)
influence the height of the SARS-CoV-2 spike-protein-specific IgG antibody level. In contrast to SARS-CoV-2-
specific IgA and IgM, IgG shows stable concentrations for at least 8 months (1). The concentration of IgG
antibodies binding specifically to the spike-protein correlates with the amount neutralizing antibodies in patient
samples (2). These spike-protein-specific antibodies can not only be found after a natural infection but also
after vaccination with COVID-vaccines (3).

Methods

A single venous blood sample (serum, 3 ml) was taken from 558 adult volunteers with an average age of 40
years. All participants are either vaccinated and/or recovered from COVID-19. A questionnaire was handed
out including anthropometric data, pre-existing conditions and chronic diseases to assess the health status of
the participants. The dates of the SARS-CoV-2-vaccinations and information on Covid-19 Infections were also
obtained. SARS-CoV-2 spike-protein-specific IgG was then analyzed with an automated chemiluminescence
immunoassay by using the VITROS® Anti-SARS-CoV-2 IgG detection method. Results are presented in
binding-antibody-units (BAU) per ml. This study was approved by the local ethics committee and is registered
in the BASG-registry

Results

Regarding the different types of COVID-19 vaccines, the highest mean IgG antibody levels are observed in
participants vaccinated with 3x mMRNA-1273 (Spikevax) or 3x BNT162b2 (Comirnaty) with additional recovery.
Low mean antibody levels can be seen in recovered participants and in those, who received 2x ChAdOx1
(Vaxzevria). Correlation analysis between antibody level and BMI, age or gender did not show significant
effects between those parameters.

Conclusions

As expected, 98.4 % of the participants were positive for SARS-CoV-2 spike-protein-specific IgG-antibodies.
Interestingly, differences in antibody levels between the different groups of participants, divided according to
the received vaccines or natural infection, can be noticed. Nevertheless, the research about this topic is still
ongoing. Further participants will be recruited during the next months to reach a final amount of 2,000
participants to improve the strength of the obtained data.
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In silico investigation of fadrozole isomer selectivity to cortisol synthase (CYP11B1) and aldosterone
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Objective

Fadrozole, a drug approved in Japan to treat breast cancer, is a known inhibitor of aromatase. It also binds to
other targets such as cortisol synthase (CYP11B1) and aldosterone synthase (CYP11B2), inhibiting their
enzymatic activity. Its effects are stereospecific, R-fadrozole is known to inhibit CYP11B2, but not CYP11B1
and aromatase. S-fadrozole on the other hand is known to inhibit CYP11B1 and aromatase, but not CYP11B2.
Herein, we focused on shedding light in isoform selectivity explanation of fadrozole isomers towards CYP11B1
and CYP11B2.

Methods

Crystal structures of CYP11B1 co-crystallized with S-fadrozole and CYP11B2 co-crystallized with R-fadrozole
were retrieved from PDB database under PDB IDs 6M7X and 4FDH, respectively.

Docking of both fadrozole isomers into binding pockets of CYP11B1 and CYP11B2 was carried out using the
GOLD software package. Docking workflow was developed and subsequently theoretically verified using
redocking and crossdocking. Ten poses were generated for each docked ligand and the most frequently
occurring pose further processed. Flexible docking into both enzymes was performed as well.

Molecular dynamics study (MD) was performed on the four studied systems: R-fadrozole complexed with
CYP11B2 enzyme, S-fadrozole with CYP11B2, R-fadrozole with CYP11B1, and S-fadrozole with CYP11B1.
The four complexes were solvated in explicit water. Sodium chloride concentration was set to 0.145 M to
account for physiological conditions. Solvated complex was subsequently minimized and the MD study
performed using NVT ensemble at 300 K lasting 2 ns in periodic boundary conditions. Positional harmonic
constraints were applied on iron atom and the four porphyrin nitrogen atoms involved in its coordination to
minimize their influence on fadrozole binding in all three MD phases.

Results

Binding pockets of CYP11B1 and CYP11B2 are lined with identical amino acids. Alignment of the binding sites
showed the fadrozole enantiomers span in opposite directions within the binding pocket of the two enzymes,
coordinating porphyrin ring with their imidazole nitrogen atom. However, amino acids Trp116, Trp260, and
Ala313 adopt different rotamers, rendering CYP11B1 binding pocket smaller and therefore prevent strong
binding of R-fadrozole to this enzyme. Docking and molecular dynamics confirmed the expected lower binding
affinity of R-fadrozole compared to S-fadrozole.

The size of the CYP11B2 binding pocket is sufficient to accommodate both fadrozole enantiomers.
Nevertheless, both docking as well as molecular dynamics indicated energetically less favorable binding of S-
fadrozole.

Conclusions

The binding pocket of CYP11B1 is smaller than that of CYP11B2 and therefore not able to accommodate R-
fadrozole energetically as favourably as it does S-fadrozole that points in the opposite direction within the
binding pocket. CYP11B2 provides enough space to accommodate both fadrozole isomers, however, docking
and molecular dynamics simulation both indicate the interaction with R-fadrozole as energetically more
favourable. This is due to an interplay between interactions of all amino acids in the binding pocket and fdrozole
isomers.
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Cysteinyl leukotriene receptor 1 is a potent regulator
of the endosomal-lysosomal system in ARPE-19 cells
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Objective

The endosomal-lysosomal system (ELS) is central for
cell homeostasis and comprises the functions and
dynamics of particular organelles including endosomes,
lysosomes and autophagosomes. In previous studies,
we found that the cysteinyl leukotriene receptor 1
(CysLTR1) regulates autophagy in the retinal pigment
epithelial cell line ARPE-19 under basal cellular
conditions but modulating mechanism are unknown.
Thus, a broader analysis of CysLTR1 inhibition-induced
effects on the ELS subserves to identify the role of
CysLTR1 in autophagy regulation.

Methods

Polarized ARPE-19 cells were treated with the
CysLTR1 antagonist Zafirlukast (ZTK) for 1-6 hours in
absence and presence of lysosomal inhibitors. In
consideration of basal autophagic activity, the impact of
CysLTR1 inhibiton on the ELS was analyzed by
immunofluorescence microscopy and western blot
analysis. The following markers were used to analyze
ELS regulation: LAMP1 (late endosomes/lysosomes),
EEA1 (early endosomes) LysoTracker
(endosomes/lysosomes), pHrodo green-labeled EGF
(endocytosis) and LC3-I (autophagy).

Results

= CysLTR1 inhibition reduced LAMP1 (Fig. 1), EEA1
(data not shown) and LysoTracker (Fig. 2) particles
count and size independent of basal autophagic
activity.

= Serum starvation abolished the effect of ZTK on
LAMP1 particle count and size (data not shown).

= Furthermore, CysLTR1 inhibition reduced the
endocytosis of EGF (Fig. 3).

Conclusions

The role of CysLTR1 in inflammation and cell stress
response has been extensively studied, these current
data provide new insights in basal activity of CysLTR1
as endocytic regulator and the impact on downstream
processes like autophagy. Autophagy induction by ZTK
depleted the lysosomal pool but additionally, CysLTR1
inhibition diminished lysosomal biogenesis. Both
observed effects were caused by a reduced endocytic
capacity and internalization of EGF and its receptor, an
important autophagy inhibitor. Serum starvation
abolished the effect of ZTK on lysosome consumption
and biogenesis, which identifies the endocytic
regulation by CysLTR1 as important autophagy-
modulatory mechanism.
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Figure 1. (A) Relative E64d/Pepstatin A-induced LC3-Il accumulation and LAMP1
particle (B) count and (C) size in polarized ARPE-19 cells left untreated or treated
with 100 nM ZTK for 2 hours, separated in inactive/low and high autophagic flux. (D)
Representative immunoflucrescence images of labeled LAMP1 in polarized ARPE-
19 cells left untreated or treated with 100 nM ZTK for 2 hours. n = 7.
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Figure 2, Analysis of LysoTracker-positive particles in polarized ARPE-19 cells. (A)
Representative IF images of LysoTracker-positive organelles in polarized ARPE-19
cells left untreated or treated with 100 nM ZTK for 30-60 minutes. Corresponding
LysoTracker particle (B) count, (C) size, (D) mean length traveled and (E) mean
distance traveled (in um, analyzed particle size: 0.1— 17 pm?2). n=6.
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Objective

The endosomal-lysosomal system (ELS) is central for cell homeostasis and comprises the functions and
dynamics of particular organelles including endosomes, lysosomes and autophagosomes. In previous studies,
we found that the cysteinyl leukotriene receptor 1 (CysLTR1), an inflammatory and cell stress receptor,
regulates autophagy in the retinal pigment epithelial cell line ARPE-19 under basal cellular conditions.
However, it is unknown by which mechanism CysLTR1 regulates autophagy. Thus, a broader analysis of
CysLTR1 inhibition-induced effects on the ELS subserves to identify the role of CysLTR1 in cell homeostasis
and autophagy regulation.

Methods

Polarized ARPE-19 cells were used to study the role of CysLTR1 in ELS regulation. Cells were treated with
the CysLTR1 antagonist Zafirlukast (100 nM) for 1-6 hours in absence and presence of lysosomal inhibitors.
In consideration of basal autophagic activity, the impact of CysLTR1 inhibition on the ELS was analyzed by
immunofluorescence microscopy (including live-cell imaging) and western blot analysis. The following markers
were used to analyze ELS regulation: LAMP1 (late endosomes and lysosomes), EEAL (early endosomes),
LysoTracker (early-, late-endosomes and lysosomes), pHrodo green-labeled EGF (endocytosis) and LC3-II
(autophagy).

Results

CysLTR1 inhibition reduced LAMP1 and LysoTracker particles count and size independent of basal autophagic
activity. Serum starvation abolished the effect of Zafirlukast on LAMP1 particle count and size. Furthermore,
CysLTR1 inhibition reduced the endocytosis of EGF.

Conclusions

The role of CysLTR1 in inflammation and cell stress response has been exceedingly studied but their
involvement in the endosomal-lysosomal pathway is largely unknown. These current data provide new insights
in basal activity of CysLTR1 as endocytic regulator and the subsequent impact on downstream processes like
autophagy. Autophagy induction in ARPE-19 cells by Zafirlukast depleted the lysosomal pool but additionally,
CysLTR1 inhibition diminished lysosomal biogenesis. Both observed effects were caused by a reduced
endocytic capacity and internalization of EGF and its receptor, an important autophagy inhibitor. Serum
starvation abolished the effect of Zafirlukast on lysosome consumption and biogenesis, which identifies the
endocytic regulation by CysLTR1 as important autophagy-modulatory mechanism.
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Retinal perlcyte den5|ty declines with age which is ameliorated by Montelukast

Herbert A

Objective

The retina has one of the highest oxygen and metabolic demands of any organ. The choroid supplies the
photoreceptor-layer across the retinal pigment epithelium (RPE), while the other five retinal layers are perfused by the
three-layered intraretinal capillary plexus (Figure 1). Here, the capillary tonus, the blood retina barrier as well as early
immune and injury responses are strongly influenced by retinal pericyte (PC) activity'. PCs wrap around endothelial cell
tubes essentially gap-free, sharing one vessel basement membrane and closely communicate with neuronal and glial
cells to form a neurovascular unit in CNS tissue '. PC are essential for retinal homeostasis and are lost in
neovasculartory retinal diseases, such as diabetic retinopathy, which can lead to blindness if untreated.

Montelukast (MTK), a leukotriene receptor antagonist and licensed antiasthmatic, has been decribed to ameliorate
symptoms of CNS aging’ and benefits hypoxic injuries in-vivo® and in-vitro*. Further, patients who have been chronically
s okl e sertn o ok il i treated with MTK have reduced odds of developing diabetic retinopathy® and wet age-related macular degeneration®,
invaretinal plexus. Retinal pericyles are shown in green both age-related neovascular diseases.

GCL-ganglion call layor, IPL- innor plexiform fayar, INL-inner 4 3 s 5 % &

nucioar Iayer, OPL-outor plaxiform layer, ONL- outor nucioar T i leads to the two hypothesis: Retinal PC number decreases with healthy age and MTK administration ameliorates
layer, RPE- rotinal pigment opitheium age-related PC loss.

Methods

This pilot study was approved by the local comittee for animal use and conforms to the ARVO guidelines for ethical animal use in vision research. Twelve healthy,
geriatric 19 month old CD1 mice (7 male, 5 female) were randomly devided into treatment and vehicle groups of equal gender distribution. 10 mg/kg MTK or
vehicle (Veh) was administered 5 days a week for 6 weeks in form of buccal-adherent films (IntelGenx). Geriatric mouse frailty was assessed daily to ensure
health and minimize cases of sudden death and individuals falling below a score- threshhold were sacrificed early. Three male and three female young adult (2-
month-old) mouse retinas from our tissuebank were used as young controls. Wholemounts were immunostained with vessel basement membrane marker
Collagen IV (Millipore) and Pericyte marker NG2 (Millipore) using a standard protocol.

For documentation and analysis, the retina was devided into three zones (central, medial and periphery) and within each zone three images were taken for each
plexus depth. Microcapillary-length was traced by hand using an ImageJ plugin (NeuronJ) and NG2 positive PC somas located on the traced microcapillaries
were counted. Statistical Analysis was performed in GraphPad-Prism 9 using one way ANOVA.

Results

0 Zm deep, p‘lexus

doop plexus The number of PCs (NG2, white)
D per capillary length (Collagen 1V,
red) was significantly lower in
geriatric mice in all retinal capillary
zones and depths compared to
young mice (D,H). 6 weeks of MTK
treatment significantly increased
retinal PC density compared to
untreated geriatric mice, but
remained lower than the PC
density of young mice. Capillary
beds of young and old mice,
regardless of treatment status,
exhibited PC tunneling nanotubes
(white arrows), cell free collagen
tubes ,ghost vessels' (clear
arrows) and short intercapillary
collagen bridges (red arrows), no
significant difference of these
findings between groups could be
observed at this sample size as the
magpnification and choice of z-axis
was often limiting visualisation (A-
C;E-F).

A

e 20m deep plexuf‘; i Q?Om deep plexug MTK
Y

H

Figuro

ups (A-C, E-G). Bar graphs of PC donsity of tho thrao groups hs(D.H)

Conclusion

Retinal PC density decreases with age, a phenomenon which can be ameliorated by 6 weeks
of MTK administration. With this relatively short treatment window, the effect of MTK likely
stems from a combination of increased PC survival and proliferation/differentiation. Further,
no direct functional assumptions can be made. Potential pathologic features of geriatric
capillaries which could be influenced by MTK are outlined in Figure 3. It is further unclear
whether the loss of PCs is causal to these features or vice versa. These questions will be
investigated in a future project using geriatric PC reporter mice and in-vivo and ex-vivo
assessments.

Cell- free vascular collagen tubes are often referred to as ghost vessels and are considered
purely pathologic signs by clinicians. In this study, all groups exhibited acellular microvessels
with similar frequencies. This might represent a translational language barrier from
microbiological to clinical research since the ,ghost vessels' considered here and in similar
histologic literature are too small to be imaged by clinician funduscopy, who consider ,ghost differentiation into smoath musce Sevocys: < 4
vessels' to be located in the larger arterioles or venules of the superficial plexus. These main o

branch ,ghost vessels' were not observed in any of the mice. NG2 positive PC tunneling
nanotubes have been described to be highly functional in neurovascular coupling across

Newsovascular unt

microglia activation

pencyte .

endothelisl cell

smooth muscie cell.ame

Crei com bin
< G 3 : 3

single capillaries” and will also be furtherinvestigated. _ Figure 3; Potential mechanisms and eflscts of PC coverage [0ss in heaithy age: Noxae (ke sub-
In the future, MTK currently a licensed antiasthmatic, might be repurposed as oral preventive  treshold hypoxia or hyper-hypoglycemia cause redox siress Ieading lo vasculr stfering and

= 2 5 5 v constriction as well as dysfunction le’. The literature
therapy of wet- age related macular degeneration or diabetic retinopathy due to its ability to  describes PCs in physiologic hmnm».mm. to be capable of controlli uq 'blood retina barrer tightness,
5 capillary blood flow, glucose uptake, extracellular matrix modeling and angiogenesis'; all of which are
improve vascular PC coverage. impeiredin ypo. C com
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Retinal pericyte density declines with age, which is ameliorated by Montelukast
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Objective

Hardly any research has explored the consequence of health aging on the homeostasis of the retinal
microcirculation. Since retinal pericytes (PCs) are often dysfunctional in age-related retinal diseases like
Glaucoma, diabetic retinopathy (DR) or age-related macular degeneration (AMD) one aim of this study was to
explore the retinal PC status of healthy geriatric mice. The leukotriene receptor antagonist Montelukast (MTK),
a licensed antiasthmatic drug, has been described to be beneficial for the outcome or onset of age- related
diseases such as stroke, DR or AMD. Therefore, the second part of this project aimed to investigate the effect
of 6-week MTK administration in healthy geriatric mice on the retinal microcirculation.

Methods

Twelve healthy geriatric CD1 mice (7 male, 5 female, 19—month-old) were randomly divided into treatment and
vehicle groups of equal gender distribution and orally treated 5 days a week with 10 mg/kg MTK or vehicle for
6 weeks. Three male and three female untreated young CD1 mouse retinas (2-month-old) were used as young
controls. All retinas were labeled using a standard immunofluorescence protocol and capillary length and PC
soma number were investigated using Image J plugins in nine retinal locations per mouse. Statistical analysis
was performed using GraphPad Prism 9.0 and one-way ANOVA.

Results

PC number per capillary length was significantly lower in both MTK and vehicle treated geriatric mice compared
to young mice of the same strain (p=0.0177 MTK, p<0.0001 veh in deep retinal plexus). 6 week MTK
administration in geriatric mice increased PC number per capillary length significantly in all retinal zones and
capillary plexus depths compared to the vehicle treated control group (p=0.0002 in deep, p<0.0001 in
intermediate and p<0.0001 in superficial plexus). The prevalence of PC tunnelling nanotubes, intercapillary
collagen bridges and cell free collagen tubes, often referred to as “ghost vessels”, in the capillary beds of all
groups and genders did not significantly differ at this sample size.

Conclusions

Healthy aging leads to a loss of retinal PC density, possible causes could include degeneration, de-
differentiation, apoptosis and migration. This age-related PC loss is ameliorated after 6 weeks of MTK
treatment and with this relatively short treatment window, multiple downstream pathways of action of MTK
might be causal to the observed effect. Among MTKSs described downstream pathways of action are inhibition
of inflammation, beneficial extracellular matrix remodelling and induction of pro-survival translation factors as
well as vascular CYP2C8 inhibition. Although PCs express CysLTR1 receptor (MTKs main receptor) it is
unclear if PC are directly benefitting from MTK in terms of survival and proliferation, or if their improved
numbers are a more passive result of prior stabilisation of the neurovascular niche. These questions will be
investigated in a future project using geriatric PC reporter mice and in-vivo and ex-vivo assessments. In the
future, MTK, currently a licensed antiasthmatic, might be repurposed as oral preventive therapy of wet-age
related macular degeneration or diabetic retinopathy due to its ability to improve vascular PC coverage.
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Leveraging immune memory against measles virus as an anti-tumor strategy in a pre-clinical
model of aggressive squamous cell carcinoma
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BACKGROUND

The suboptimal design of current therapeutic cancer vaccines, together with the need to overcome i tolerance has hampered the clinical success of cancer vaccination in the treatment of various solid tumors. Mest
cancer vaccines target ‘self’ antigens which are subject to tolerance mechanisms designed to prevent autoimmunity. An alternate approach is 1o harness the pre-existing immunity in the general population against common childhood pathogens as an
anti-tumor weapon by expressing the cognate epitope in tumar cells. To provide proof-of-principle, we established a prime-boost vaccination protocol that relied on delivery of a DNA-based vaccine to the dendriic cell —rich region of the skin and included
known CD4+ T helper- and CD8+ cytofoxic T lymphocyte (CTL)-epitopes derived from measles virus (MeV). The immune response against the viral antigen was confirmed via IFN-gamma secretion, in vivo CTL-mediated kiling, and in vitro T cell

proliferation assays. Finally, we used this model to investigate the impact of hamessing immune memory in controlling the engraftment and outgrowth of syngeneic squamaus carcinoma cells (SCC) in tumor challenge experiments

RESULTS |. Vaccination induced robust CTL immuni
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(A) Measles virus (MeV) DNA plasmid
vaceine, encoding the IL2 signal sequence
(IL2ss). H-2krestricted CTL epilopes (N52
and NB1), and a promiscous T helper
epitope (F288), or an empty vector (EV)
contral plasmid are coated onto gold beads
and deliverad into the demmis via gene gun.

(B) Mice were immunized a total of 3 times
with 14 days befween vaccinations. The
quality of the immune response generated
was evaluated in IFNg ELISPOT, T cell
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and in vivo CTL assays 7
days after the last vaccination.

(C) We observed significantly more IFNg
spotforming units in splenic and ymph
node preparations isolated from MeW-
vaccinated mice in ELISPOT assays,
especially when restimulated with the
cognate epitope N81.

(D) Using a custom synthesized dextramer
consisting of the N81 epitope complexed to
H-2kk MHC Class | molecules, we identified
a NB1-specific CD8+ T cell population that
could be specifically expanded upon
restimulation with N81 peptide-pulsed
splenocytes

(E) For in vive CTL assays, syngeneic
splenocytes were isclated from nafve mice
and labeled with CFSE at two different
intensities. The CFSE™ fraction was pulsed
with N&1 peplide and mixed at a 1:1 ratio
with unpulsed CFSE"h cells. Up to 2 x 108
cells of these cells (input cells) were
injected via the tail vein into MeV-vaccinated
or control recipients. After 16h the mice
were sacrificed and single call

RESULTS Il. Anti-tumor responses in MeV-vaccinated mice

(A) We challenged MeW-vaccinated mice
with congenic tumor cells that were
engineered to stably express the cognate
epitope (N81+). Tumor cells were injected
intradermally 7 days after the Ilast
immunization. Mice were then monitored for

tumor development for up to 35 days.

(B) 88% of mice in the control cohorts (i.e.
no match in MV immunity status and N81
expression on tumor) succumbed to tumor
development with a median onset of 13

% tumordres skin
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days. In contrast, only 23% of MeV- ¥
vaccinated mice developed a tumor, while

the remaining 77% stayed tumor-free. This ¢

protection was abrogated when vaccinated el

recipients were injected with ant-CD8a E‘ |

blocking antibodies. i
H

(€) We investigated the level of epitope
expression within the tumor bulk that is i
necessary to achieve significant protection
by mixing N81 (N817) and N81

period of & days. When a fraction of the tumor cslls expressed N84,

35% (P <0.0001). No significant differences in the level of protection was observed whether the N81* cells represented

25% or 100% of the bulk population.
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(N&1) tumor cells at various ratios prior to injection in mice.
MeV-vaccinated mice injected with 100% NB1- tumor cells developed tumors with a prevalence of 87.5% in a medlan
of tumor d

RESULTS lll. In vivo tumor therapy

{A) To demonstrate the feasibility of this
strategy in a therapeutic setting, MeV-
vaccinated mice were engrafted with
syngeneic N81-negative SCC cells and
developing tumors (<40 mm?) were treated
with intratumoral injections (up to 2
injections, 4 days apar} of IN VIVO
Viromer® (Lipocalyx GmBH) complexed
with IVT-mRNA encoding the cognate

of the spleens and lymph nodes were
prepared and analysed for the presence of
CFSE-abeled cells via fow cylometry
Specific lysis was calculated based on the
loss of the N&1-pulsed CFSEX fraction with
respect to the unpulsed CFSE"® fraction.

(F - G) We cbserved up to 80% specific
lysis of N81-pulsed target cells in the lymph
nodes and spleens of MeV-vactinated mice.
In contrast, control mice showed no specific
lysis of target cells. Importantly, this kiling
activity was markedly reduced when
immunized mice were injected with an anfi-
CD8a blocking antibody 24h prior to transfer
of the CFSE-labeled farget cells.

Together with continuing advances in nanoparticle-based delivery technologies, the mRNA-based infratumoral strategy for
repurposing of a pre-existing viral immunity as outiined here represents a viable alternative that can meaningfully

current cancer | therapies, including

cancer vaccing and checkpoint inhibitor blockade.

epitope (Vi 1F268). Treatment with
either PBS or Viromer® complexed with a
non-coding RNA (Viromer/CTRL) served as
frealment controls. Previous experiments
with a GFP-mRNA had demonstrated the
sultability of the Viromer as an in vivo
fransfection agent (B).

(C) Crowth of tumors freated with
Viromer/N81F288 was significantly reduced,
resulting in a significant increase in overall
survival of the mice compared with
Viromer/CTRL- and PBS-reated cohorts
(Log-rank Mantel-Cox test, p=0.0079 and
0.0029, respectively).
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(D) In 3 of the 12 mice in this cohort {25%),
tumor outgrowth was completely inhibited

Overall survival

days after Ireatment start

and at the end of the study, H&E staining
revealed that the remaining mass consisted
of epidermal (keratin) cysts.
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Objective

Viral antigens are among the strongest elicitors of immune responses. A significant proportion of the human
population already carries pre-existing immunity against several childhood viruses, which could potentially be
leveraged to fight cancer. We sought to provide proof-of-concept in mouse models that a pre-existing measles
virus (MeV) immunity can be redirected to inhibit tumor growth by directly forcing expression of cognate
antigens in the tumor.

Methods

We designed DNA vaccines against known MeV cytotoxic and helper T epitopes, and administered these
intradermally to mice that were subsequently challenged with syngeneic squamous cancer cells engineered to
either express the cognate antigens or not. Alternatively, established wild-type tumors in vaccinated animals
were treated intratumorally with in vitro-transcribed mRNA encoding the cognate epitopes.

Results

Vaccination generated MeV cytotoxic T lymphocyte (CTL) immunity in mice as demonstrated by enhanced
IFNg production, antigen-specific T cell proliferation, and CTL-mediated specific killing of antigen-pulsed target
cells. When challenged with syngeneic tumor cells engineered to express the cognate antigens, 77% of MeV-
vaccinated mice rejected the tumor versus 21% in control cohorts. Antitumor responses were largely
dependent on the presence of CD8+ cells.

Significant protection was observed even when only 25% of the tumor bulk expressed cognate antigens. We
therefore tested the strategy therapeutically, allowing tumors to develop in vaccinated mice before intratumoral
injection with Viromer® nanoparticles complexed with mRNA encoding MeV antigens. Treatment significantly
enhanced overall survival compared to controls, including complete tumor regression in 25% of mice.

Conclusions

Our results indicate that redirecting pre-existing viral immunity to fight cancer is a viable alternative that could
complement current cancer immune-therapies including personalized cancer vaccines and checkpoint inhibitor
blockade.
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Background

> Postoperative atrial fibrillation (PoAF):
occurs in more than one third of patients after cardiac surgery
is vastly underdiagnosed
is related to severe short- and long-term complications such as stroke,
heart failure, increased morbidity and mortality

> Prospective evaluation of 117 patients undergoing elective coronary
artery bypass grafting, aortic valve replacement, or both at University
Medical Centre Ljubljana, Slovenia between December 2018 and
January 2020

» P wave shape and IAB from 20-minute high-resolution pre- and
postoperative ECG recordings were determined on day before surgery
and on the 2nd or the 3rd postoperative day. Standard statistical
methods were used to compare demographics, comorbidities, pre- and
postoperative ECG parameters between PoAF group and sinus rhythm
group (controls).

» PoAF was detected in 22 (19%) patients.

Clinical Parameters

Control Group (n=95) PoAF Group (n=22) p-value
Demographics and Clinical History

Gender (male, %) 67 (70.5) 12 (54.6) 0.234
Age 67.0 [60.0-73.0] 78,0 [73.0-81.8] <0.001
BMI (kg/m?) 27.9 (4.1) 28.0 (4.7) 0.941
EuroScore || 1.5[0.9-2.3] 21[1.3-2.8] 0.038
AH (%) 1.0[1.0-1.0] 1.0[1.0-1.0] 0.067
Creatinine preop. 82.0[70.3-94.8] 80.5 [65.5-88.8] 0.356
LV-EF< 55% (%) 6(6.3) 4(182) 0.158
NYHA Il or IV 2.00[2.00-3.00] 2.00[2.00-2.00] 0.855
Intraoperative Data
CABG (%) 32(33.7) 2(9.1) 0.044
AVR (%) 39 (41.1) 9(409) 1.000
CABG +AVR (%) 11 (11.6) 10 (45.5) <0.001
CPB dur. (min) 92.9 (31.6) 99.6 (35.9) 0.438
ACT (min) 68.00 [53.3-89.0] 74.00 [60.0-89.0] 0.403
Postoperative Data
RBC transfused 0.0[0.0-2.8] 25[1.0-5.0] 0.002
FFP transfused 0.0[0.0-2.8] 2.5[1.0-5.00 0.072
TC transfused 000 [0.0-0.0] 0.0 [0.0-0.0] 0.409
«c-Troponin peak (ng/ml) 4.3[2.99.1] 43[2.2-98] 0919
CRP peak (mg/l) 81.5[44.5-162.3] 87.0 [67.0-132.8] 0585
WBC peak(108/1) 14.50 [12.2-17.7] 16.7 [14.9-19.6] 0.409
CSA-AKI 8(8.4) 4(182) 0.078
Creatinine peak(umolfl) ~ 88.0 [73.5-106.0] 101.0 [72.5-115.3] 0.764

2 Data are presented as median [interquartile range], mean (standard deviation), or n (%),

"BMI: body mass index; EurcScore Il mortality scoring system for cardiac surgery patients; AH:
arterial hypertension; preop: : LV-EF: left ejection fraction (Simpson); NYHA :
New York Heart Classification score; WBC: white blood cell levels; CABG: coronary-arterial bypass
graft: AVR: aortic valve replacement; CPB: cardiopulmonary bypass; ACT: aorta cross clamp time;
RBC: red blood cells concentrate FFP: fresh frozen plasma concentrate: TC: thrombocyte
concentrate; CRP: C-reactive protein; CSA-AKI: cardiac surgery associated acute kidney injury

Table 1 | Preoperative, intraoperative and postoperative clinical
parameters

Inter-atrial block (IAB), characterized by a delay of inter-atrial conduction,
defined electrocardiographically by a P wave >120ms has been related to
increased risk of new onset atrial fibrillation'. However, little is known about the P
wave characteristics with regard to development of PoAF.

Objectives
# To identify ECG morphological changes of the P wave that predispose to
PoAF.

Figure 1 | Partial inter-atrial block Figure 2 | Atrial Fibrillation

Electrocardiographic Parameters
Control Group PoAF Group p-value
{n=95) (n=22)

P wave dur. preop. (ms) 112.0 [103.0-123.5] 120.0 [102.5-129.5] 0.418
P wave dur. postop. (ms) 102.0[96.0-114.0] 120.00 [94.00-128.8] 0.075
P wave dur. (postop.-precp.)(ms) -8.0 [-18.0-0.0] 0.5[-18.8-9.0] 0.252
Normal P wave shape preop. (%) 65 (68.2) 15 (68.2) 1.000
Bimodal P wave shape preop. (%) 12 (12.6) 3(13.6) 1.000
Biphasic P wave shape preop. (%) 15 (15.8) 4(18.2) 1.000
PQ Interval preop. (ms) 7204[148.0-186.0)  162.04{140.0-180.0] 0.146
PQ Interval postap. (ms) 154.0#[135.0-176.0] 144.04[135.5.0-164.5] 0.266
PQ (postop -preop.} (ms) -10.0 [-27.0--2.0] -9.0 [-22.5-3.5] 0.653
1AB preop. (%) 23 (24.21) 7 (31.82) 0.642
Intermittent IAB preop. (%) 2(2.11) 3(13.64) 0.068
Advanced IAB preop. (%) 18 (19.0) 2(8.1) 0.428
IAB postop. (%) 25 (26.3) 12 (54.5) 0.021
Pariial IAB postop. (%) 10 (10.5) 4(18.2) 0.527
Intermittent IAB postop. (%) 4(42) 4(18.2) 0.061
Advanced IAB postop. (%) 9(95) 4(18.2) 0.427
Normal P wave shape postop. (%) 74 (77.9) 13 (89.1) 0.121
Bimodal P wave shape postop. (%) 9(9.5) 3(13.6) 0.849
Biphasic P wave shape postop. (%) 9(9.5) 6(27.3) 0.058
IAB preop. and postop. (%). 20 (21.1) 9 (40.9) 0.095

7 Data are presented as median [interquartile range], or mean (standard deviation)
bpreop.: p i postop.: ively; dur.: duration; IAB: inter-atrial block

Table 2 | Preoperative and postoperative ECG parameters

Conclusions

» Higher age, EuroScore |l, arterial hypertension, combined surgery and
red blood cell transfusion were related to higher rates of PoAF while
coronary arterial bypass grafting was related to lower incidence of PoAF.

» Postoperative |AB of any type was associated with higher rates of PoAF.
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Objective

Postoperative atrial fibrillation (PoAF) occurs in more than one third of patients after cardiac surgery. It is a
vastly underdiagnosed arrhythmia due to its short term and asymptomatic nature. POAF is related to severe
short- and long-term complications such as stroke, heart failure, increased morbidity and mortality. Inter-atrial
block (IAB), characterized by a delay of inter-atrial conduction, defined electrocardiographically by a P wave
duration > 120 ms has been related to higher incidence of new onset atrial fibrillation. However, little is known
about the P wave characteristics with regard to development of POAF. The aim of this study was to identify
electrocardiographic (ECG) morphological changes of the P wave that predispose to POAF.

Methods

117 patients undergoing elective coronary artery bypass grafting, aortic valve replacement, or both at
University Medical Centre Ljubljana, Slovenia between December 2018 and January 2020 were prospectively
evaluated. P wave shape and IAB from 20-minute high-resolution pre- and postoperative ECG recordings were
determined on day before surgery, on the 2nd and/or on the 3rd postoperative day. Standard statistical
methods were used to compare demographics, comorbidities, pre- and postoperative ECG parameters
between PoAF and sinus rhythm group.

Results

PoAF was detected in 22 (19%) patients. Patients in the POAF group were significantly older (78.0 [73.0-81.8]
vs. 67.0 [60.0-73.0], p=<0.001) and had higher EuroScore Il (2.1 [1.3-2.8] vs.1.5 [0.9-2.3], p=0.038).The
incidence of POAF was lower in patients who underwent coronary arterial bypass grafting (9.1% vs. 33.7%,
p= 0.044). Patients who developed PoAF received more red blood cell concentrates (2.5 [1.0-5.0] vs. 0.0 [0.0-
2.8], p=0.002). Patients with postoperative IAB had a higher incidence of POAF (54.5% vs. 26.3%, p= 0.021).

Conclusions

Higher age, EuroScore Il, arterial hypertension, combined surgery, and red blood cell transfusion were related
to higher incidence of POAF. Postoperative IAB of any type was associated with higher rates of POAF.
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The chromatin regulators DAXX, CENP-A and HJURP in thymic
epithelial tumors: an immunohistochemical analysis

Georgia Levidou® 2, Konstantinos Palamaris?, Georgios Andreadakis?, Christos Masaoutis?, Dimitra

1.Department of Pathology, Paracelsus Medical University, 90419 Nuremberg, Germany

Rontogianni?, Stamatios Theocharis?

National and Kapodistrian
UNIVERSITY OF ATHENS

2. First Department of Pathology, National and Kapodistrian University of Athens, 15772 Athens, Gre:

Recent advances have demonstrated the role of
chromatin regulators, including histone variants and
histone chaperones in cancer initiation and
progression. In this context it has been
demonstrated that the histone chaperone holliday
junction recognition protein (HIURP), responsible
for depositing histone variant centromere protein
(CENP-A) at the centromere is upregulated in
several malignancies. A similar significant role has
been attributed to chaperone DAXX, which seems
to be responsible for the ectopic localization of
CENP-A,

Methods a ials

The expression of DAXX, CENP-A and HJURP was
examined immunohistochemically in 95 archival
tissue specimens from patients with thymic
epithelial tumors (TETs), retrieved from two major
hospitals in Athens, Greece, for whom clinical
information was available.

An immunoreactivity score (H-score), based on the
percentage of positive cells multiplied by the
staining intensity was created.

Statistical analysis was performed using STATA 10.0
for Windows.

Figure 1. DAXX expression in & type BL and a Type B3 TET.

e85, C i TETS

5 Cpe TETS

to the WHO histological subtype. The lymphacyte-poor
thymic epithelial tumors (TETs), namely B3 and C are more
frequently negative for DAXX in comparison to the rest TETs
(p=0,043).

s
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.

Figure 3. CENP-A expression in a type B2 and a Type C TET.

Contact

* DAXX expression in epithelial cells was observed
in 93,6% of the cases (Figure 1).

+ The lymphocyte poor B3 and C-type TETs were
more frequently negative for DAXX (p=0,043,
Figure 2).

« CENP-A expression in epithelial cells was both
cytoplasmic (90%) and nuclear (39,8%) (Figure
3).

* B3 and C TETs were more frequently positive for
nuclear CENP-A (p=0,008) and showed a higher
cytoplasmic and nuclear CENP-A H-score
(p=0,007 and p=0,002 respectively, Figure 44,
4B).

* Higher nuclear CENP-A H-score was associated
with advanced Masaoka—Koga stage {p=0,048,
Figure 4C).

= The presence of cytoplasmic CENP-A expression
was correlated with a favorable overall survival
(log-rank test, p=0,035, Figure 4D).

* HJURP expression was mainly nuclear in
epithelial cells (99%) with 69% of the cases
showing also a cytoplasmic immunopositivity
(Figure 5).

* B3 and C were more frequently positive for
cytoplasmic HJUPR (p=0,022, Figure 6A) and
showed a higher cytoplasmic HJIURP H-score
(p<0,001, Figure 6B).

* The presence of cytoplasmic HIURP expression
was correlated advanced Masaoka-Koga stage
(p<0,001, Figure 6C).

+ There were significant associations between the
examined molecules; cytoplasmic HIURP H-score
was positively associated with nuclear and
cytoplasmic CENP-A H-score (R=0.34, p<0.001
and R=0,25, p=0,016 respectively) and negatively
with DAXX H-score (R=-0.21, p=0.043).

wrie] p
Figure 4. ([A) Positivity rate of nuclear CENP-A in epithelial cells
according to the WHO subtype. B3 and C type TETs are mare frequently
positive for nuclear CENP-A (B) Schematic representation of the
associations between CENP-A H-score and WHO subtype. B3 and C type
TETs show higher cytoplasmic and nuclear CENP-A H-score. {C) H-score
expression according to Masaoka-Koga stage. Stage IV TETs show a
higher CENP-A H-score. (D) Kaplan-Meier survival rates according to
cytoplasmic CENP-A pasitivity. The presence of CENP-A immunopositivity
was correlated with a favorable overall survival in non-type C TETs
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93,6%
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Figure 5. HIURP expression in a type 81 and a Type C TET
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Figure 6. (A) Positivity rate of cytoplasmic HJURP in epithelial
cells according to the WHO histological subtype. B3 and G
type TETs are more frequently positive for cytoplasmic
HJURP (B) Schemalic representation of the associations
between HIURP H-score and WHO subtype. B3 and C type
TETs show higher cytoplasmic HIURP H-score. (C) H-scare
expression according to Masaoka-Koga stage. Stage IV
TETs show a higher HIURP H-score when compared to the
other categories.

onclusions

Our results suggest an interaction between the
centromeric histone variant CENP-A and the
dedicated CenH3 chaperone HIURP in TETs, being
both overexpressed in lymphocyte poor B3 and C-
type TETs and both correlated with a more
advanced Masaoka-Koga stage. Moreover, our study
confirmed the presence of a cytoplasmic
immunolocalization of CENP-A, previously
attributed to a loss of specific motifs in its amino-
terminus, whereas it suggested a possible favorable
prognostic value of this specific immunostaining
pattern.
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Objective

Recent advances have demonstrated the role of chromatin regulators, including histone variants and histone
chaperones in cancer initiation and progression. In this context it has been demonstrated that the histone
chaperone holliday junction recognition protein (HJURP), responsible for depositing histone variant
centromere protein (CENP-A) at the centromere is upregulated in several malignancies. A similar significant
role has been attributed to chaperone DAXX, which seems to be responsible for the ectopic localization of
CENP-A.

Methods

The expression of DAXX, CENP-A and HJURP was examined immunohistochemically in 95 archival tissue
specimens from patients with thymic epithelial tumors (TETS), retrieved from two major hospitals in Athens,
Greece, for whom clinical information was available.

Results

DAXX expression in epithelial cells was observed in 93,6% of the cases, whereas the lymphocyte poor B3 and
C-type TETs were more frequently negative for DAXX (p=0,043). CENP-A expression in epithelial cells was
both cytoplasmic (90%) and nuclear (39,8%). B3 and C TETs were more frequently positive for nuclear CENP-
A (p=0,008) and showed a higher cytoplasmic and nuclear CENP-A H-score (p=0,007 and p=0,002
respectively). Higher nuclear CENP-A H-score was associated with advanced Masaoka—Koga stage
(p=0,048). The presence of cytoplasmic CENP-A expression was correlated with a favorable overall survival
(log-rank test, p=0,035). Moreover, HIURP expression was mainly nuclear in epithelial cells (99%) with 69%
of the cases showing also a cytoplasmic immunopositivity. B3 and C were more frequently positive for
cytoplasmic HJUPR (p=0,022) and showed a higher cytoplasmic HJURP H-score (p<0,001). The presence of
cytoplasmic HJURP expression was correlated advanced Masaoka-Koga stage (p<0,001). There were
significant associations between the examined molecules; cytoplasmic HIJURP H-score was positively
associated with nuclear and cytoplasmic CENP-A H-score (R=0.34, p<0.001 and R=0,25, p=0,016
respectively) and negatively with DAXX H-score (R=-0.21, p=0.043).

Conclusions

Our results suggest an interaction between the centromeric histone variant CENP-A and the dedicated CenH3
chaperone HJURP in TETSs, being both overexpressed in lymphocyte poor B3 and C-type TETs and both
correlated with a more advanced Masaoka-Koga stage. Moreover, our study confirmed the presence of a
cytoplasmic immunolocalization of CENP-A, previously attributed to a loss of specific motifs in its amino-
terminus, whereas it suggested a possible favorable prognostic value of this specific immunostaining pattern.
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A perfect match: combining non-invasive brain stimulation techniques
— a case report
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Introduction

Electroconvulsive therapy (ECT) is a safe and effective treatment method for severe and persistent depression, suicidality and
schizophrenia'. For augmentation of therapeutic seizures during the treatment, several procedures with varying degrees of
success, including hyperventilation and the use of remifentanil or ketamine, have been reported’.

However, there have only been a handful of case reports on the possible role of repetitive transcranial magnetic stimulation
(r'TMS) as a support method for ECT?. The idea of combining rTMS and ECT in this way allows for addressing fundamental
issues in ECT optimization.

We present the case of a 37-year-old female patient with paranoid schizophrenia demonstrates the feasibility of lowering the
seizure threshold and therefore inducing a rapid remission using a combined approach of ECT and rTMS.

ombination of ECT and rTMS

e 37-year-old female patient with paranoid schizophrenia
existing for round about 25 years

¢ pronounced negative symptoms with severe suicidality

» after no response to treatment with six ECT-sessions ;F
(bitemporal) with maximized energy (200%) W
an augmentative application of inhibitory rTMS of left L)
Supplementary Motor Area (SMA) was additionally
applied to ECT

« Starting from ECT session six and up to session fifteen,
the protocol was intensified to everyday application
due to the patient’s negative symptoms

* | Hz, pulse width 25 ms, 25 series of 40 pulses each, at
30% of the motor stimulus threshold

Conclusion and Outlook

*  After the fifth with rTMS combined ECT-session the patient showed remission of suicidality, recovery of eye contact and mood stabilization

» Efficacy of ECT could be increased due to the combination with inhibitory rTMS in the left SMA

*  This case demonstrated the feasibility of combining non-invasive brain stimulation techniques

*  TMS could support patients with long-term ECT treatment to control their negative symptoms

*  Further research on the efficacy of such combinations are needed to underline the advantage of different techniques in combination

References
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Objective

Electroconvulsive therapy (ECT) is a safe and effective treatment method for severe and persistent depression,
suicidality and schizophrenial. For augmentation of therapeutic seizures during the treatment, several
procedures with varying degrees of success, including hyperventilation and the use of remifentanil or ketamine,
have been reported1. However, there have only been a handful of case reports on the possible role of repetitive
transcranial magnetic stimulation (rTMS) as a support method for ECT2. The idea of combining rTMS and ECT
in this way allows for addressing fundamental issues in ECT optimization. We present the case of a 37-year-
old female patient with paranoid schizophrenia demonstrating the feasibility of lowering the seizure threshold
and therefore inducing a rapid remission using a combined approach of ECT and rTMS.

Methods

Case report

« 37-year-old female patient with paranoid schizophrenia existing for round about 25 years

« pronounced negative symptoms with severe suicidality

+ after no response to treatment with six ECT-sessions (bitemporal) with maximized energy (200%) an
augmentative application of inhibitory rTMS of left Supplementary Motor Area (SMA) was additionally applied
to ECT

« Starting from ECT session six and up to session fifteen, the protocol was intensified to everyday application
due to the patient’s negative symptoms

* 1 Hz, pulse width 25 ms, 25 series of 40 pulses each, at 30% of the motor stimulus threshold

Results
After the fifth with rTMS combined ECT-session the patient showed remission of suicidality, recovery of eye
contact and mood stabilization

Conclusions

« Efficacy of ECT could be increased due to the combination with inhibitory rTMS in the left SMA

* This case demonstrated the feasibility of combining non-invasive brain stimulation techniques

* rTMS could support patients with long-term ECT treatment to control their negative symptoms

* Further research on the efficacy of such combinations are needed to underline the advantage of different
techniques in combination

References
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2. Albrecht, J. et al. (2019). Lowering the seizure threshold in electroconvulsive therapy using transcranial
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Is repetitive Transcranial Magnetic Stimulation (rTMS) a new
alternative for psychomotor slowing? — a case report

Christiane Licht ; Thomas Stockl ; Axel Ruttmann ; Kneginja Richter; , Thomas Hillemacher ,

1 Department of Psychiatry and Psychotherapy, Paracelsus Medical University Clinic, Nuremberg, Germany

2 Technical University of Nuremberg Ge: imon Ohm, Nuremberg, Germany

Introduction Case Report

Klinikum Niirnberg

the Supplementary Motor Area (SMA). 23

Major Depressive Disorder (MDD) is one of the most common psychological | |« 79-year-old female patient with
diseases with significant potential morbidity and mortality. It is a substantive treatment resistant depression

clinical problem complicated by the failure of about 30% of the patients to
respond to standard medication treatments'. Recent studies of the last two years | | * Severe psychomotor slowing
show a successful utilization of repetitive Transcranial Magnetic Stimulation
(rTMS) to treat especially psychomotor slowing by an inhibitory stimulation of

with stupor, mutism and fixed
gaze

* 1 Hz, pulse width 25 ms,

Scetch of the stimulated brain region - the Supplementary Motor Area (SMA)?

This study shows the case of a 79-year-old female patient with treatment 25 series of 40 pulses each, at
resistant depression and severe psychomotor slowing who remitted under a 110% of the motor stimulus
short time of rTMS. threshold
supplementary motor area
motor area gyrus cinguli
primary motor| . {Z\J\ );\\
cortex  \_ f W\ A N
premotor p? » Y )
cortex

Exemplary treatment of a patient by means of rTMS butterfly coil.
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« After only fifteen rTMS sessions the patient showed partial
remission with recovery of speech and eye contact

« rTMS might be a novel procedure to treat psychomotor slowing in
also in treatment resistant depression

¢ Targeted inhibitory rTMS in SMA exclusively compensated for
psychomotor slowing for a pronounced motor component opposite
to other treatment regions

¢ 1TMS could support patients with long-term ECT treatment to
control their depressivesymptoms

¢ Further clinical trials of patient’s are needed to underline the
advantage of the technique and to compare it to ECT
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Abstract Nr. 33

Is repetitive Transcranial Magnetic Stimulation (rTMS) a new alternative for psychomotor slowing? —
a case report

Christiane Licht?, Thomas Stockl!, Axel Ruttmann?, Kneginja Richter!2, Thomas Hillemacher?

!Department of Psychiatry and Psychotherapy, Paracelsus Medical University, Nuremberg, Germany; 2Technical University of Nuremberg
Georg Simon Ohm, Nuremberg, Germany; Contact: christiane.licht@gmx.de

Objective

Major Depressive Disorder (MDD) is one of the most common psychological diseases with significant potential
morbidity and mortality. It is a substantive clinical problem complicated by the failure of about 30% of the
patients to respond to standard medication treatments1. Recent studies of the last two years show a successful
utilization of repetitive Transcranial Magnetic Stimulation (rTMS) to treat especially psychomotor slowing by
an inhibitory stimulation of the Supplementary Motor Area (SMA). 2,3 This study shows the case of a 79-year-
old female patient with treatment resistant depression and severe psychomotor slowing who remitted under a
short time of rTMS

Methods

Case Report: 79-year-old female patient with treatment resistant depression

» Severe psychomotor slowing with stupor, mutism and fixed gaze

* 1 Hz, pulse width 25 ms, 25 series of 40 pulses each, at 110% of the motor stimulus threshold

Results
After only fifteen rTMS sessions the patient showed partial remission with recovery of speech and eye contact.

Conclusions

* rTMS might be a novel procedure to treat psychomotor slowing in also in treatment resistant depression.

* Targeted inhibitory rTMS in SMA exclusively compensated for psychomotor slowing for a pronounced motor
component opposite to other treatment regions.

* rTMS could support patients with long-term ECT treatment to control their depressive symptoms.

* Further clinical trials of patient’s are needed to underline the advantage of the technique and to compare it
to ECT.
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Efficacy and Limitations of the Embolization of the middle meningeal artery in chronic

subdural hematoma

) RRACEISUS

chronischen Subduralhdmatom
liebert ., Vait-Haehne H.-L, Ritter L, Eibl T., Hammer ., Steiner H.-H

Klinikum Niirnberg

siescnt musnesa: Wirksamkeit und Limitationen der Embolisation der A. meningea media bei einem

Objective:
Thé aim of the study is to investigate the efficacy and limitations of the embalization of the middle meningeal artery
(MMA) in chronic subdural hematomas (cSDH).

Methods:

We retrospectively analyzed patients who underwent embolization of the MMA for the treatment of cSDH from Aug.
2019 to Oct. 2021. The data acquisition included the age of the patients, the radiclogical appearance (volume, midline
shift and Nakaguchi classification), intake of antithrombotic agents and whether it was a recurrent or a primary cSDH
Abnormalities of the MMA and the applied embaolic agents were noted.

Statistical analysis was performed with a significance level two-sided p-value of < .05

Results:

Thirty patients with 34 ¢SDHs underwent embolization. The mean age was 77.5 years (SD=7.6). Seventeen ¢SDHs were
primary and 17 were recurrent or embolized adjuvant to surgery.

According ta the Nakaguchi classification, 15 ¢SDHs appeared homogenous, 6 laminar and 13 trabecular.

Thirteen MMAs were embolized with Onyx, 6 with PHIL, 14 with Squid and one MMA with Onyx and Squid.

Three patients scheduled for embalization possessed a rare variant of the MMA with an origin from the ophthalmic
artery, which generally restricts embolization

The mean volume was 71.1 ml {SD=33) prior to embolization and 35 ml (SD=8.5) in the last follow up {p<.001) (Fig. 1).

Six cSDHs did not regress in size in the last follow up CT-scan. This leads to an efficacy of 82%. Three of them needed
surgery due to worsening of symptoms.

The presence of a contralateral hematoma demonstrated a higher risk of failure of treatment (p=.021).

There was no influence of age (p:.BOZR, pre-interventional volume {p=.635), midline shift (p=.174), history of trauma
(p=.327), recurrence (p=.175), the radiological type, presence of new motor deficit (p=.565) or the embolic agent on the
radiological outcome.

Three mild complications and one severe complication, permanent visual deficit, occurred.

Conclusion:

The embalization of the MMA represents an effective therapy for primary and recurrent cSDHs with an efficacy of 82% in
this study. The pre-interventional volume does not seem to influence the outcome whereas the presence of bilateral
cSDHs influences it negatively. Ophthalmic origin of the MMA is another limitation of this treatment.

Multicenter prospective randomized controlled trials are necessary to prove efficacy and limitations of the treatment in
larger patient cohorts

Paracelsus Medizinische Privatunivel Universitatsklinik fur Neurochirurgie

Hematoma Volume before and after
Embolization

-

p<.001

Volume in cm®

M preinterventional

M postinterventional (within 9 months)

Fig. 1: Hematoma velumes pre- and
postinterventional

Fig. 2:
Angiogram
demonstrating
MMA, which
supplies most of
the dura mater
and the outer
hematoma
membrane

Klinikum Narnberg |  Adrian Liebert drian. liebert@klinikum-nuernbe:
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Abstract Nr. 34

Efficacy and Limitations of the Embolization of the middle meningeal artery in chronic subdural
hematoma

Adrian Liebert!, Heinz-Leonhard Voit-Hoehne?, Leonard Ritter!, Thomas Eibl!, Alexander Hammer!, Hans-
Herbert Steiner?

!Department of Neurosurgery, Paracelsus Medical University, Nuremberg, Germany; 2Department of Neuroradiology, Paracelsus Medical
University, Nuremberg, Germany; Contact: adrian.liebert@stud.pmu.ac.at

Objective
The aim of the study is to investigate the efficacy and limitations of the embolization of the middle meningeal
artery (MMA) in chronic subdural hematomas (cSDH).

Methods

We retrospectively analyzed patients who underwent embolization of the MMA for the treatment of cSDH from
Aug. 2019 to Oct. 2021. The data acquisition included the age of the patients, the radiological appearance
(volume, midline shift and Nakaguchi classification), intake of antithrombotic agents and whether it was a
recurrent or a primary cSDH. Abnormalities of the MMA and the applied embolic agents were noted.
Statistical analysis was performed with a significance level two-sided p-value of < .05.

Results

Thirty patients with 34 ¢cSDHs underwent embolization. The mean age was 77.5 years (SD=7.6). Seventeen
cSDHs were primary and 17 were recurrent or embolized adjuvant to surgery.

According to the Nakaguchi classification, 15 cSDHs appeared homogenous, 6 laminar and 13 trabecular.
Thirteen MMAs were embolized with Onyx, 6 with PHIL, 14 with Squid and one MMA with Onyx and Squid.
Three patients scheduled for embolization possessed a rare variant of the MMA with an origin from the
ophthalmic artery, which generally restricts embolization.

The mean volume was 71.1 ml (SD=33) prior to embolization and 35 ml (SD=8.5) in the last follow up (p<.001).
Six cSDHs did not regress in size in the last follow up CT-scan. This leads to an efficacy of 82%. Three of
them needed surgery due to worsening of symptoms.

The presence of a contralateral hematoma demonstrated a higher risk of failure of treatment (p=.021).

There was no influence of age (p=.302), pre-interventional volume (p=.635), midline shift (p=.174), history of
trauma (p=.327), recurrence (p=.175), the radiological type, presence of new motor deficit (p=.565) or the
embolic agent on the radiological outcome.

Three mild complications and one severe complication, permanent visual deficit, occurred.

Conclusions

The embolization of the MMA represents an effective therapy for primary and recurrent cSDHs with an efficacy
of 82% in this study. The pre-interventional volume does not seem to influence the outcome whereas the
presence of bilateral cSDHSs influences it negatively. Ophthalmic origin of the MMA is another limitation of this
treatment.

Multicenter prospective randomized controlled trials are necessary to prove efficacy and limitations of the
treatment in larger patient cohorts.
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Messungen der Korperzusammensetzung von Fruhgeborenen zur
Ernahrungssteuerung im klinischen Alltag

L. Liicke (1,2), C. Fusch (1), K. Knab (1), S. Schéfer (1), J. Zimmermann (1), A. Szakacs-Fusch (1), N. Rochow (1)

(1) Universitétskinderklinik Nirnberg, (2) Universitat Duisburg-Essen

EINLEITUNG

+ Gewicht, Lange und Kopfumfang sind Parameter des klinischen Alltags,
erlauben jedoch keine Abschétzung der Kérperzusammensetzung (BC).

+ Die fur die Routine zugelassene Airdisplacement-Plethysmographie (ADP) ist
der Goldstandard fiir die Messung der BC bei Friihgeborenen (FG) und
Reifgeborenen chne Atemunterstiitzung.

» Die Bioelektrische Impedanz (BIA) ist ein im Erwachsenenalter gangiges
Verfahren zur KPZ-Messung und neuere Geréte sind auch fiir FG erhaltlich.

» Ziel dieser Qualitatssicherungsinitiative (Ql) ist:
1) den Arbeitsaufwand fir wochentliche Messung der BC bei FG zu
analysieren,
2) die Anwendbarkeit der ADP bei FG in verschiedenen Altersgruppen
(SSW) zu beurteilen,
3) die BC mit aktuellen Referenz-Perzentilkurven zu vergleichen und
4) die BC der BIA und der ADP zu vergleichen.
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* Dieses Ql-Projekt wurde von Jan. bis Sept. 2021 an der Univ. Kinderklinik
Nurnberg durchgefihrt.

e Wochentliche ADP-Daten (PeaPod®, Cosmed, USA) Kklinisch stabiler
Sauglinge ohne Atemunterstiitzung wurden retrospektiv analysiert.

® In einer Subgruppe wurden BIA-Daten (BioScan touch i8 — nano, Maltron, UK)
aus der ersten Lebenswoche téglich und danach wéchentlich analysiert.
(Abb.1)

s Individuelle Trajektorien fir Fettmasse (FM%), Fettmasse (FM) und fettfreie
Masse (FFM) bei FG wurden mit R berechnet und basierend auf in der
Literatur vorliegenden BC-Referenzkurven interpretiert.

Routine Protokoll fiir Messungen der
Kérperzusammensetzung

L L

T
Zaltraum oh:

Zattraum mit

Abb. 1: Routine Protokoll fiir BC Messsungen

e Zur Verfligung standen 386 Tests von 168 FG. ADP Tests waren bei FG <28

SSW im Vergleich zu FG >32 SSW in signifikant spaterer Lebenswoche
mdglich. Der mdgliche stationdre Zeitraum fiir ADP Messungen war bei FG
<28 SSW am l&ngsten. Messungen erfolgten erst zu einem spéteren
postmenstruellen Alter (Abb. 2).

Schwangerschaftswoche bei Geburt <28 28-31+6/7 32-3646/7 Gesamt
Anzahl an Kindern 13 40 115 168
Lebenswoche bei ersten Test 1 5 1 25
Postmenstruelles Alter bei ersten Test (Wo) 37 35 35 355
Anzahl an Test vor Entlassung 3 2 1.5 2

Abb. 2: ADP-Messungen in klinischer Routine je SSW bei Geburt
e Der Zeitaufwand pro ADP betrug 7 min. Die 11 (7-15) wdchentlichen ADP
Messungen ergaben eine Arbeitszeit am Testtag von 77 (49-105) min fir je
jeweils einen Bediener (Kalibrierung, LVP Test) und zwei Pflegepersonal (an-
und ausziehen, wiegen). Eine BIA dauerte 3 min mit lediglich einem Personal.
« Die individuellen FM und FFM Trajektorien gemessen mit der ADP verlaufen
parallel zu den Referenzkurven (Abb. 3). Die zeitgleichen BIA und ADP
Messungen zeigten Differenzen (FM of 60 +130 g, FFM of 70 + 140 g and
FM% of 2 £ 4 %) (Abb. 3). Die BIA hatte ein kleineres 95% Konfidenzintervall
der FM% (10-11%) im Vergleich zur LVP (11,5-13,5%).
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Fig. 2: BC Messungen je postmenstruelfem Alter mit BIA (links, rot) und ADP
(rechts, unterschiedliche Farbe je Individuum)
Graph A: FFM; Graph B: FM: Graph C: FM%

# ADP und BIA wurden erfolgreich, mit vertretbarem Arbeitsaufwand in die
klinische Routine integriert.

LVP Messungen erfordern klinische Stabilitdt ohne Atemunterstiitzung,
welche bei FG <28 SSW relativ spat wahrend des klinischen Aufenthaltes
erreicht wird und so das Outcome widerspiegelt, aber wenig Spielraum fur
frihe Ernahrungsintervention in Krankenhaus erlaubt.

Die parallelen BC Trajetorien zu den Referenzperzentilen weisen darauf hin,
dass die untersuchte Kohorte einen dhnlichen klinischen Verlauf wie die
Referenzkohorte hat. Die BIA hat Potential BC Messungen iber den
gesamten Krankenhausaufenthalt zu ermdglichen. Die Validitat der BIA
Messungen bei FG muss in zukiinftigen Studien gepriift werden.

Die etabliete Routine ermdglicht uns die BC-Entwicklung von
Friihgeborenen zu evaluieren. Sie eroffnet Moglichkeiten flr weitere Studien
und individuelle Erndhrungsanpassungen bei Friihgeborenen.

Christoph Fusch, MD, PhD, Pediatrics, Paracelsus Medical University, christoph.

sch@klinikum-nuernberg.de
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Abstract Nr. 35

Messungen der Kérperzusammensetzung von Frihgeborenen zur Ernédhrungssteuerung im klinischen
Alltag

Lennart Licke'?, Christoph Fusch!, Katja Knab?, Stefan Schéfer!, Jasper Zimmermann!, Adel Szakacs-
Fusch?, Niels Rochow?!

IKinderklinik der Paracelsus Medizinischen Universitat Nurnberg, Deutschland; 2Universitat Duisburg-Essen; Contact:
lennart.luecke@stud.uni-due.de

Objective

Zur Ernéhrungssteuerung sind Gewicht, LaAnge und Kopfumfang Parameter des klinischen Alltags, erlauben
jedoch keine Abschéatzung der Kdrperzusammensetzung (Body composition (BC)). Die fir die Routine
zugelassene Airdisplacement plethysmography (ADP) ist der Goldstandard fur die Messung der BC bei
Frihgeborenen (FG) und Reifgeborenen ohne Atemunterstutzung. Die Bioelektrische Impedanz (BIA) ist ein
im Erwachsenenalter gangiges Verfahren zur BC-Messung und neuere Geréte sind auch fur FG erhaltlich.
Ziel dieser Qualitatssicherungsinitiative (QIl) ist: 1) den Arbeitsaufwand fir wochentliche Messung der BC bei
FG zu analysieren, 2) die Anwendbarkeit der ADP bei FG in verschiedenen Altersgruppen (SSW) zu
beurteilen, 3) die BC mit aktuellen Referenz-Perzentilkurven zu vergleichen und 4) die BC der BIA und der
ADP zu vergleichen.

Methods

Dieses QI-Projekt wurde von Jan. bis Sept. 2021 an der Univ. Kinderklinik Nirnberg durchgefihrt.
Wadchentliche ADP-Daten (PeaPod®, Cosmed, USA) klinisch stabiler Sauglinge ohne Atemunterstiitzung
wurden analysiert. In einer Subgruppe wurden BlA-Daten (BioScan touch i8 — nano, Maltron, UK) aus der
ersten Lebenswoche téaglich und danach wéchentlich analysiert. Individuelle Trajektorien fur Fettmasse
(FM%), Fettmasse (FM) und fettfreie Masse (FFM) bei FG wurden mit R berechnet.

Results

Zur Verfligung standen 386 Tests von 168 FG. ADP Test waren bei FG <28 SSW im Vergleich zu FG >32
SSW in signifikant spaterer Lebenswoche mdoglich (Abb. 1). Der mogliche stationdre Zeitraum fir ADP
Messungen war bei FG <28 SSW am langsten, Messungen erfolgten erst zu einem spateren postmenstruellen
Alter (Abb. 1). Der Zeitaufwand pro ADP betrug 7 min. Die 11 (7-15) wochentlichen ADP Messungen ergaben
eine Arbeitszeit am Testtag von 77 (49-105) min fur jeweils einen Bedienenden (Kalibrierung, ADP Test) und
zwei Pflegepersonal (an- und ausziehen, wiegen). Eine BIA dauerte 3 min mit lediglich einer Study Nurse. Die
individuellen FM und FFM Trajektorien gemessen mit der ADP verlaufen parallel zu den Referenzkurven. Die
zeitgleichen BIA und ADP Messungen zeigten Differenzen (FM: 141£70g, FM%: 513%, FFM: 11170g) (Abb.
2). Die BIA hatte ein kleineres 95% Konfidenzintervall der FM% (10-11%) im Vergleich zur ADP (11,5-13,5%).

Conclusions

ADP und BIA wurden erfolgreich, mit vertretbarem Arbeitsaufwand in die klinische Routine integriert. ADP
Messungen erfordern klinische Stabilitdét ohne Atemunterstitzung, welche bei FG <28 SSW relativ spéat
wahrend des klinischen Aufenthaltes erreicht wird und so das Outcome widerspiegelt, aber wenig Spielraum
fur frGhe Erndhrungsintervention im Krankenhaus erlaubt. Die parallelen BC Trajektorien zu den
Referenzperzentilen weisen darauf hin, dass die untersuchte Kohorte einen &hnlichen klinischen Verlauf wie
die Referenzkohorte hat. Die BIA hat Potential BC Messungen Uber den gesamten Krankenhausaufenthalt zu
ermoglichen. Die Validitat der BC Messungen bei FG muss in zukinftigen Studien gepruft werden.
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Analyse der Reproduzierbarkeit von Messungen der Kérperzusammensetzung
anhand der Luftverdrangungsplethysmographie bei Frithgeborenen

L. Liicke (1,2), C. Fusch (1), K. Knab (1), A. Szakacs-Fusch (1), S. Schifer (1), J. Zimmermann (1), N. Rochow (1)

(1) Universitatskinderklinik Nirnberg, (2) Universitat Duisburg-Essen

EINLEITUNG

e Daten zur Korperzusammensetzung (Body composition (BC))
konnen wichtige Informationen zum Ernahrungszustand von Friih-
und Reifgeborenen (FR) liefern.

+ In der NICU des Klinikums Nurnberg wird die BC in der klinischen
Routine mit der Airdisplacement-Plethysmographie = (ADP)
gemessen. ADP misst die Koérperdichte liber Kdrpervolumen (KV)
und Kdrpergewicht (KG) und kann bei klinisch stabilen FR ohne
Atemunterstiitzung eingesetzt werden. ADP wurde in mehreren
Studien fiir FR validiert. Die Datenlage zur Reproduzierbarkeit der
ADP bei Probanden mit niedrigem KG, postnatalen Alter (PNA) und
prozentualem Fettanteil ist jedoch unklar.

e Ziel dieser Qualititssicherungsinitiative (QS) ist es, die
Reproduzierbarkeit der ADP anhand von Test/Re-Test Analyse in
der klinischen Routine bei FR zu evaluieren.

METHODEN

« Messung der BC mit PeaPod® (Cosmed, ltalien) wurden im
Studienzeitraum von Marz bis Juni 2021 durchgefihrt.
« Wochentliche BC-Doppelmessungen wurden bei klinisch stabilen FR
ohne Beatmung jeweils dienstags durchgefiihrt. Die statistische
Auswertung erfolgte mit R.
5 L] =

L\

e Insgesamt wurden 188 Doppelmessungen an 118 FR (n=88
Friihgeborene, n=30 Reifgeborene) durchgefiihrt.

¢ Die Studienpopulation umfasste 50 weibliche und 68 méannliche FR.
Das mittlere KG der Frithgeborenen und Reifgeborenen war 2,2+0,5
bzw. 3,0£0,7 kg (Abb. 1).

Friithgeborene Reifgeborene Gesamt
Anzahi an Kindern (MW) 88 (50/38) 30 (18/12) 118 (88/50)
Gostationsalter in Wochon 33.0:3.0 302:15 316:38
KG am Testiag (k) 22405 30:0.7 24106 |
Lange am Testtag (em) 4242 4 491430 457129
| A Tositag (Wochen) 3582138 308215 366223 |
Postnatales Alter am Testiag 3624.1 08209 31288

Abb. 1: PeaPod Messungen in klinischer Routine je Frithgeborene und
Reifgeborene

o Die mittlere Differenz von KV und KG waren 5,6£12 mL und -2,5+5g
und war im Bland-Altmann Diagramm (iber den gemessenen
Gewichtsbereich konstant.

e Die Abweichung fir FFM betrug 56 g (2,5% bezogen auf den
Mittelwert der Daten) und die Korrelationsanalyse ergab fir FFM ein
R*2=0.973 (slope 0.984, intercept 0.05).

» Die entsprechenden Daten fur FM sind 54 g (18.0%) und R"2=0.828
(slope 0.859; intercept 0,023).

« Die absolute Abweichung fir FFM bei einem PNA von <4 und >12
Woaochen waren mit 54+62g und 46+34g vergleichbar. Fir FFM/KG
zeigt sich eine Abweichung von 23+27g/kg und 16x12g/kg fir
Messungen bei einem PNA von jeweils <4 und >12 Wochen (Abb. 2)

s FFM/KG zeigte eine Abweichung in den KG-Gruppen >1 und >3kg ist
26+269g/kg und 11£10g/kg (Abb. 2).
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Abb. 2: Absolute Abweichung zwischen ADP Messungen je Alter (A, B;
Lebensmonaten) und Kérpergewicht (C; kg); Graph A und C: FFM und
FFMrkg; Graph B: FM(%) und FM(%)/kg

DISKUSSION

+ Unsere Analyse zeigt, dass der absolute Messfehler der ADP lber
den Bereich von 1,4 bis 4,5 kg KG fast konstant war.

« Somit nimmt der relative Fehler der Messung der BC mit der ADP
mit zunehmendem KG und Lebensalter ab (Abb.2). Der mittlere
Fehler fiir die FFM (56 g) entspricht bei einem 2000g schweren
FG einer Unsicherheit in der GroRenordnung von 4 Tagen FFM-
Wachstum (i.e. 80% von 15g/kg/d Gewichtszunahme).

« Durch die verbesserten neonatalen Qutcomes konnen leichtere
FR friher gemessen werden. Fir die klinische Anwendung der
ADP zur individuellen Ernahrungssteuerung sehen wir fir kleinere
Patienten noch Optimierungspotential dieser Messmethode.

Christoph Fusch, MD, PhD, Pediatrics, Paracelsus Medical University, christoph.fusch@klinikum-nuernberg.de
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Analyse der Reproduzierbarkeit von Messungen der Korperzusammensetzung anhand der
Luftverdrangungsplethysmographie bei Friihgeborenen

Lennart Licke!?, Christoph Fusch!, Katja Knab!, Adel Szakacs-Fusch!, Stefan Schafer!, Jasper
Zimmermann?, Niels Rochow?

IKinderklinik der Paracelsus Medizinischen Universitit Nurnberg, Deutschland; 2Universitat Duisburg-Essen; Contact:
lennart.luecke@stud.uni-due.de

Objective

Daten zur Korperzusammensetzung (Body composition (BC)) kodnnen wichtige Informationen zum
Erndhrungszustand von Frih- und Reifgeborenen (FR) liefern. In Zukunft kénnten diese Daten auch zur
Erndhrungssteuerung beitragen. In der NICU des Klinikums Nurnberg wird die BC in der klinischen Routine
mit der Airdisplacement-Plethysmographie (ADP) gemessen. ADP misst die Kérperdichte Giber Kérpervolumen
(KV) und Korpergewicht (KG) und kann bei klinisch stabilen FR ohne Atemunterstiitzung eingesetzt werden.
ADP wurde in mehreren Studien fur FR validiert. Die Datenlage zur Reproduzierbarkeit der ADP bei
Probanden mit niedrigem KG, postnatalen Alter (PNA) und prozentualem Fettanteil ist jedoch unklar. Ziel
dieser Qualitatssicherungsinitiative (QS) ist es, die Reproduzierbarkeit der ADP anhand von Test/Re-Test
Analyse in der klinischen Routine bei FR zu evaluieren.

Methods

Messung der BC mit PeaPod® (Cosmed, Italien) im Studienzeitraum von Marz bis Juni 2021. Wdchentliche
BC-Doppelmessungen wurden bei klinisch stabilen FR ohne Beatmung jeweils dienstags durchgefiihrt. Die
statistische Auswertung erfolgte mit R.

Results

Insgesamt wurden 188 Doppelmessungen an 118 FR (n=88 Frihgeborene, n=30 Reifgeborene) durchgefihrt.
Die Studienpopulation umfasste 50 weibliche und 68 méannliche FR. Das mittlere KG der Frihgeborenen und
Reifgeborenen war 2,2+0,5 bzw. 3,0+0,7 kg (Abb. 1). Die mittlere Differenz von KV und KG waren 9,2 mL
(0,4%) und 3,8 g (0,15%) und war im Bland-Altmann Diagramm Uber den gemessenen Gewichtsbereich
konstant. Die Abweichung fur FFM betrug 56 g (2,5% bezogen auf den Mittelwert der Daten) und die
Korrelationsanalyse ergab fur FFM ein R*2=0.973 (slope 0.984, intercept 0.05). Die entsprechenden Daten
fur FM sind 54 g (18.0%) und R*2=0.828 (slope 0.859; intercept 0,023). Die absolute Abweichung fiir FFM bei
einem PNA von <4 und >12 Wochen waren mit 54+62g und 46+34g vergleichbar. Fir FFM/KG zeigt sich eine
Abweichung von 23+27g/kg und 16+12g/kg fur Messungen bei einem PNA von jeweils <4 und >12 Wochen
(Abb. 2). FFM/KG zeigte eine Abweichung in den KG-Gruppen >1 und >3Kkg ist 26+26g/kg und 11+10g/kg
(Abb. 2).

Conclusions

Unsere Analyse zeigt, dass der absolute Messfehler der ADP uber den Bereich von 1,4 bis 4,5 kg KG fast
konstant war. Dadurch nimmt der relative Fehler der Messung der BC mit der ADP mit zunehmendem
Kdrpergewicht und Lebensalter ab (Abb.2). Der mittlere Fehler fur die FFM (56 g) entspricht bei einem 2000g
schweren FG einer Unsicherheit in der Gréf3enordnung von 2 Tagen FFM-Wachstum (i.e. 80% von 15g/kg/d
Gewichtszunahme). Ahnliche Messfehler sind bereits in der Literatur berichtet.

Durch die verbesserten neonatalen Outcomes kdnnen mittlerweile leichtere FR als friher gemessen werden.
Fur die klinische Anwendung der PNA zur individuellen Ernédhrungssteuerung sehen wir fur kleinere
Patienten noch Optimierungspotential dieser Messmethode.
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INTRODUCTION

Acute myeloid leukemia (AML) is the most common form of adult leukemia with an incidence of 4.3 per 100.000 inhabitants in the US. Although 80-85% of patients show complete remission after initial treatment with anthracycline and
cytarabine, the overall outcome remains poor. According to the National Cancer Institute of the US, only 29.7% of peaple diagnosed with AML survive five or more years. AML is a genetically heterogeneous cancer of the myeloid blood
cell lineage exhibiting defective control of its pr and It arises from a single transformed cell and is maintained by a small population of leukermia initiating cells {LICs). These LICs are hypothesized to
Instruct their niche directly or by secreting soluble factors and/or extracellular vesicles. (EVs) to become permissive resulting in enhanced leukemia progression and relapse, The mechanisms, however, of niche formation and immune
evasion remain poorly understood and are subject to ongoing studies.
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Acute myeloid leukemia [AML) cells secrete extracellular vesicles (EVs] and soluble factars into their environment. EV containing

mediated eytotoxicity aswell as T cellproliferation. Futhtermore, they induce supra-optimum osteagenic differentiation.
AML E¥s display EV-specific sutface markers incluging canonical tetraspanins, extraceliular matrix interaction molecules and
integrins. The composition and expression levels of the detected surface markers reflected their AML cel line origin
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AML-EVs contain high levels of small RNA species. Longer RNA malecules, including ribosomal RNAs show lower sbundance
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ACKNOWLEDGEMENTS This workis part of a project that has received funding from the Cancer Cluster Salzburg (CCS).




Abstract Nr. 37

AML-derived extracellular vesicles convey immunomodulatory potential
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Objective

Acute myeloid leukemia (AML) is a genetically heterogeneous adult leukemia with an incidence of 4.3 per
100.000 inhabitants in the US and a poor 5-year survival rate of 29.7%. Extracellular vesicles (EVs) are
enriched in AML patients and contribute to disease progression by inducing a leukemia-permissive niche.
AML-EVs were also found to promote migration and invasion of AML cells, chemoresistance and quiescence
of hematopoietic stem cells. We and others have previously observed immunomodulatory functions of different
hematopoietic and non-hematopoietic cell-derived EVs. We therefore asked if AML-EVs can directly target
immune cell functions.

Methods

AML cell lines HL-60, KG-1, OCI-AML3 and MOLM-14 were cultured in particle-free medium under large-scale
culture conditions to obtain conditioned medium. AML-EVs were purified and enriched using two sequential
rounds of tangential flow filtration (TFF). EVs were characterized by electron microscopy, western blotting and
bead-based flow cytometry, confirming the double-membrane morphology, purity and identity. Purified AML-
EVs were used as active agent in assays interrogating immune modulation during T cell proliferation and NK
cell-dependent cytotoxicity.

Results

Purified AML-EVs showed a significant dose-dependent inhibition of PHA-stimulated T cell proliferation that
was not observed with AML cells or the isolated soluble factors. Furthermore, AML-derived EVs reduced NK
cell-mediated lysis of K-562 target cells in a calcein release assay in a dose-dependent manner. In addition,
osteogenic differentiation capacity of bone marrow stromal cells was increased by AML-EVs. Analysis of EV
surface marker expression by MACSPlex for EVs and flow cytometry for AML cells showed a comparable
pattern reflecting the AML cell origin. In contrast to AML cells, AML-EVs showed only miniscule levels of HLA-
ABC (MHC I) which would be necessary for presentation of altered self. RNA cargo analysis of AML-EVs
revealed small RNA species (e.g. miRNAs) as well as longer RNA molecules, albeit to a lesser extent.

Conclusions

We show that AML-EVs, but not AML cells or their secreted soluble factors, inhibit T cell proliferation and NK
cell functionality while enhancing osteogenic differentiation capacity of bone marrow stroma. These effects
could contribute to the creation of a leukemia-permissive niche and immune escape of AML mediated by their
EVs. The underlying molecular mechanisms, however, need further investigation.
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Sleep as a random walk

A super-statistical analysis of EEG sleep data oF
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Objective: In clinical practice, human sleep is classified into stages, each associated with different levels of muscular activity and marked by characteristic patterns in the EEG signals. It
is however unclear whether this subdivision into discrete stages with sharply defined boundaries is truly reflecting the dynamics of human sleep.

Methods: We consider one-channel EEG signals as heterogeneous random walks: stochastic processes controlled by hyper-parameters that are themselves time-dependent. Next, we
perform a super-statistical analysis by computing 'hyper-parameters; such as the standard deviation, kurtosis and skewness of the raw signal distributions, within subsequent 30-second
epochs. Based on the hyper-parameters, we finally perform a pairwise similarity analysis between the different sleep stages, using a novel quantitative measure for the separability of

data clusters in multi-dimensional spaces.

contrast, most deep learning applications require extensive training and are data hungry.

Universitatsklinik der Paracelsus Medizinischen Privatuniversitat

Results: We demonstrate the heterogeneity of the random process underlying human sleep by showing that each sleep stage has a characteristic distribution and temporal correlation
function of the raw EEG signals. Furthermore, it turns out that also the hyper-parameters have characteristic, sleep-stage-dependent distributions, which can be exploited for a simple
Bayesian sleep stage detection. Moreover, we find that the hyper-parameters are not piece-wise constant, as the traditional hypnograms would suggest, but show rising or falling trends
within and across sleep stages, pointing to an underlying continuous rather than subdivided process that controls human sleep

Conclusions: In this work, we treat the signal as a non-stationary, heterogeneous random walk, generated by a stochastic system with parameters that change over time, depending on
the physiological state of the subject. In particular, this random walk has different statistical properties in each of the five sleep stages, and these differences can be exploited for a simple
automated Bayesian sleep stage detection, In contrast to sleep stage detectors based on deep neural networks which suffer from the black box problem, our Bayesian approach is
completely transparent and explainable, as the features used to distinguish between sleep stages (i.e. the distributions of hyper-parameters) are explicit. Once these hyper-parameter
distributions are extracted from the raw data and included into the likelihood, the Bayesian detector can immediately be applied without any training or further optimization. In
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Objective

In clinical practice, human sleep is classified into stages, each associated with different levels of muscular
activity and marked by characteristic patterns in the EEG signals. It is however unclear whether this subdivision
into discrete stages with sharply defined boundaries is truly reflecting the dynamics of human sleep.

Methods

We consider one-channel EEG signals as heterogeneous random walks: stochastic processes controlled by
hyper-parameters that are themselves time-dependent. Next, we perform a super-statistical analysis by
computing 'hyper-parameters’, such as the standard deviation, kurtosis and skewness of the raw signal
distributions, within subsequent 30-second epochs. Based on the hyper-parameters, we finally perform a
pairwise similarity analysis between the different sleep stages, using a novel quantitative measure for the
separability of data clusters in multi-dimensional spaces.

Results

We demonstrate the heterogeneity of the random process underlying human sleep by showing that each sleep
stage has a characteristic distribution and temporal correlation function of the raw EEG signals. Furthermore,
it turns out that also the hyper-parameters have characteristic, sleep-stage-dependent distributions, which can
be exploited for a simple Bayesian sleep stage detection. Moreover, we find that the hyper-parameters are not
piece-wise constant, as the traditional hypnograms would suggest, but show rising or falling trends within and
across sleep stages, pointing to an underlying continuous rather than subdivided process that controls human
sleep.

Conclusions

In this work, we treat the signal as a non-stationary, heterogeneous random walk, generated by a stochastic
system with parameters that change over time, depending on the physiological state of the subject. In
particular, this random walk has different statistical properties in each of the five sleep- (or, more precisely,
vigilance-) stages, and these differences can be exploited for a simple automated Bayesian sleep stage
detection. In contrast to sleep stage detectors based on deep neural networks which suffer from the “black box
problem”, our Bayesian approach is completely transparent and explainable, as the features used to
distinguish between sleep stages (i.e. the distributions of hyper-parameters) are explicit. Once these hyper-
parameter distributions are extracted from the raw data and included into the likelihood, the Bayesian detector
can immediately be applied without any training or further optimization. In contrast, most deep learning
applications require extensive training and are “data hungry”.
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* Korperliche Inaktivitat ist

einer der entscheidenden, verdnderbaren

Risikofaktoren fiir Herz-Kreislauf-Erkrankungen

* WHO-Empfehlung fir korperliche Aktivitat:

moderater bis hoher Intensitdt

« Fragebogen-basierte Aktivititserfassung (= Subjektive Einschatzung) von
korperlicher Aktivitat ist mit Fehlern von Aktivitatsumfang und -intensitat

verbunden

* Optische, kommerziell erhdltliche Herzfrequenzsensoren

kontinuierliche und objektive Messung der Herzfrequenz und Aktivitat

150 — 300 min

Abbildung 1: Fragebogen vs. Wearable zur Erhebung kdrperlicher Aktivitat

Forschungsliicke

Studien zur Messgenauigkeit derartiger Sensoren sind ebenso unterschiedlich, .
den Studienprotokolle.

doli

wie die zugr

150-300 min/Woche mit

versprechen

« Entwickeln eines suffizienten und praktikablen Validierungsprotokolls fir
kommerziell erhiltliche optische Herzfrequenzsensoren

* Integration von Labor- und Alltagsbedingungen

« Vergleich mit Gold-Standard: medizinisches Mehrkanal-EKG
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Abbildung 2: Wearable-Platzierung

Auswahlkriterien Wearable

*  Akkulaufzeit: > 24 Stunden

* Interner Speicher: > 24 Stunden
Sekundenweise Aufzeichnung der Herzfrequenz
*  Zugriff auf die Rohdaten moglich

Methodik

« Initiale Literaturrecherche zu existierenden Standards fiir Validierungsprotokolle optischer Herzfrequenzsensoren (MEDLINE via PubMed).
* Zusatzlich wurden die Literaturverzeichnisse relevanter Artikel nach grauer Literatur durchsucht.

Ergebnisse

VALIDITAT
(validitatskriterium: EKG)

Tag 1: Labortestung I

Alltags-Aktivitaten

Lauband-Stufentest Ergometer-Test

1 min ruhiges Sitzen g
2 min Oberkdrper-Aktivitaten Lll__“
1 min ruhiges Sitzen =
30 sek Wechsel -
2 min Gehen ™
30 sek Wechsel Iy

2 min Tastatur-Tippen <
30 sek Wechsel

2 min Ganzkdrper-Aktivitaten

30 sek Wechsel

1 min ruhiges Sitzen

1 min ruhiges Stehen 1 min ruhiges Sitzen

3 min 4 km/h Gehen 2 min bei niederintensiver HF
30sek Pause 1 min Pause
3 min 6 km/h Laufen 2 min bei moderater HF
30 sek Pause 1 min Pause
3 min 8 km/h Laufen 2 min bei intensiver HF
1 min Pause

Steigerung alle 3 min um 2 km/h
bis zur subjektiven Ausbelastung

| + Exercise Snack *

| Tag 1: 24h Messung (hdusliche Umgebung) + Exercise Snack * |

Tag 2: Alltags-Aktivitaten und Ergometer-Testungim Labor wie an Tag 1

IMS B
1yLnigavin3y

* Kurze intensive Belastung (z.B.: Treppenlauf)

adaptiert von ANSI/CTA-2065 (2018) und Muhlen et al., (2021)

Kontakt: Michael Neudorfer, MSc, MEd
€mail: m.neudorfer@salk,at
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Objective

Korperliche Inaktivitat ist einer der entscheidenden, veranderbaren Risikofaktoren fir Herz-Kreislauf-
Erkrankungen. Die Weltgesundheitsorganisation empfiehlt pro Woche 150-300 min moderate,
beziehungsweise 75-150 min intensive kdrperliche Aktivitat oder eine entsprechende Kombination dieser
Vorgaben. Die Beurteilung der kdrperlichen Aktivitat erfolgt haufig auf Basis von Fragebdgen. Confounder
dieser Methode sind Fehleinschatzungen, Verzerrungen der Erinnerung oder soziale Erwiinschtheit. Tragbare
optische Herzfrequenzsensoren (Wearables) sind eine Méglichkeit, um die Dauer und Intensitat korperlicher
Aktivitat objektiv und kontinuierlich zu erfassen. Studien zur Messgenauigkeit derartiger Sensoren sind ebenso
unterschiedlich, wie die zugrundeliegenden Studienprotokolle.

Ziel dieser Studie ist, ein suffizientes und praktikables Validierungsprotokoll fir kommerziell erhaltliche
optische Herzfrequenzsensoren unter Labor- und Alltagsbedingungen zu entwickeln. Als Referenzmethode
soll ein medizinisch zugelassenes Mehrkanal-Elektrokardiogramm (EKG) dienen.

Methods

Initiale  Literaturrecherche zu  existierenden  Standards fiur  Validierungsprotokolle  optischer
Herzfrequenzsensoren (MEDLINE via PubMed). Zusétzlich wurden die Literaturverzeichnisse relevanter
Artikel nach grauer Literatur durchsucht.

Results

Das nun vorgeschlagene Protokoll beinhaltet (i) verschiedene standardisierte Alltagsaktivitaten (z.B. simulierte
Computer- oder Hausarbeit), (ii) Gehen und Laufen auf dem Laufband bei verschiedenen Geschwindigkeiten,
(i) subjektive Maximalbelastung zur Bestimmung der maximalen Herzfrequenz, (iv) Radfahren auf dem
Ergometer bei drei submaximalen Intensitaten. Darauf folgen (v) eine 24-h Messung der Alltagsaktivitaten in
hauslicher Umgebung und (vi) die Wiederholung der simulierten Alltagsaktivitdten und der
Radergometerbelastung im Labor zur Reliabilitdtsbeurteilung.

Analytisch erfolgt der Vergleich zwischen den 1-Hz aufgezeichneten Wearable-Daten und den EKG-Daten.
MaRe fur Validitat und Reliabilitat sind Two-way mixed effects Intraclass-Correlation-Coefficient (ICC 2,k),
Bland-Altman-Plots und Mean Average Percentage Error (MAPE).

Conclusions

Um kommerziell erhaltliche optische Herzfrequenzsensoren zu validieren schlagen wir ein Protokoll vor, das
standardisierte Labormessungen mit Feldbeobachtungen im Alltag kombiniert und den EKG-Gold-Standard
als Referenz nutzt. Der nachste Schritt ist die Anwendung und Evaluierung des Protokolls. Bei
entsprechendem Ausgang lassen sich kommende Wearables fir die Verwendung in Interventionsstudien
zeiteffizient und vergleichbar zu ihren Vorgangern validieren.
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ADHERENCE TO MINIMAL EXPERIMENTAL REQUIREMENTS FOR DEFINING
EXTRACELLULAR VESICLES AND THEIR FUNCTIONS: A SYSTEMATIC REVIEW

Poupardin Rodolphe!’, Wolf Martin’, Strunk Dirk®

rodolphe.poupardin@pmu.ac.at

* Experimental @
Faracelsus M

Clinical Cell Therapy Institute (EXCT), Spinal Cord Injury and Tissue Regeneration Center,
ical University, Salzburg, A

BACKGROUND: METHODS: . PublMed search o
- Extracellular vesicles (EVs) are nanometer-sized membrane-enclosed particles - Dataset acquisition: Publications were {extracellular vesicles[TIAB]) OR (exosomes[TIAB] + vesicla[TIAB]|"
520

secreted via several mechanisms by virtually all cells. They are thought to be loaded selected in PubMed using the RISMed R (n=13,52

with s, pru(e\ns and various nucleic acid species of the source cell. package. We searched for manuscripts
- Ni or protein have overlapping characteristics with containing the keywords “extracellular
- o Filter
EVs concerning size or density, making proper §e\ecl\\)n 01. applu.pnats EV purification Yes\cles ‘_ov “vesicles"  together with e e T e s
and characterization methods a key to draw concise conclusions (Fig 1) 'exosomes” in the title or abstract or papers {n=9.462)

- Minimal Information for Studies of Extracellular Vesicles (MISEV) [1, 2] guidelines with the major Mesh terms “extraceliular

suggest protocols and steps to follow for documenting specific EV-associated functional vesicles” or “exasomes” (without looking at
activities the child terms (non-explosive search}). _— ﬂuwnlub::
In this context, we conducted an unbiased review using a text mining approach to Keyword search using regular e eean

eywolr
expressions (regex), only in Material &
Methods and Results part to detect methods
used for isolation and characterization of
EVs. To check for significant trends over
tme, linear regression analysis was
conducted using R. Finally, we investigated
whether the quality of identificaiion and

assess adherence to MISEV criteria

Identify
Material & methods + Results

Fig. 1: Size and density distribution of n=

extracellular vesicles (EVS) and common

contaminating particles and their molecular

markers. Diagram shewing the overlap betveen

Keyword search analysis
e moioe e o H characterization of EVs in the manuscripts T sesy

and cels (green) in size (x axis: bgarithmic) and = correlated with the number of citations.

dansity {y-axis). In_ aodiion, fepresenlabva E

molecular markers found to be most used in our - i

analysis and vhich were recommended in z:f‘,;‘g&ﬂ‘:‘:xg‘ﬁ‘;ﬁ:aﬁm;’gﬁt:ﬁ“;2'";:3'3:"‘1‘:: EV isolation EV characterization EV markers used
MISEVZDLE  as  universal markers for methods methods for identties

conducted in Fubbed (orey box) and then fliering sieps were
applied t0 keep unique recomds, reMove Conference [ reviews |
) editocials # case reports. The keyword search was conducted in
open access papers where material and methods andior resul Number of manussripts
sections were found. I parallel, we also extracted Gilation counls g MIEY

and the lst of papers citing MISEY guidelines [1.2] for the 5,083 (ne701)
selecied publications.

ideniication ol exracelllar vesicies (orange,
baiy
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counts

o n 1m0 1000

Size fam]

RESULTS: The EV field is

expanding at a fast pace
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Fig. 3: Overview of the EV publication field growth. (&) Sieep
inciease af EV manuscripts. The red line shows the number of v
manuscripls submited 1o the EV-iack database. (B) Bar plot
shoviing the year of publication for the 5,093 selected £V papers.
The 10 journals wilh the highest number of EV related
publieazons fop 10)ave shawn n ifercn: clors a3 nicae (0)

plot shawing the rel, twieen journal impact faciar and
avmagc numoer of cialions for 5,003 selccled EV papers
between 2012 and 2020. The dot size indicates the number of EY
papers found per joumal. The top 10 journals dentifed in Fig 28
are highliante in fed.

Fig. 4 EV isolation methods. () The upset plot shows on the
et the counts (set size) of the difierent mewods ranked fram the
most used on the top (density-based iolatior) ta the least usec!
on the bottom (microfudics). Intersection size shows the number
of publications found for each combination, ranked in descending
order. The dol chart corresponding Lo e upper histagram shoms

the most used combinations of isolarion methods. (B) Percerage
of papers Lsing the diferent metnods during ach year,

Impact of the MISEV guidelines

on the EV community

Nurrber of cambinatns

= WISEV ciing manuscipts
20152020

5% publicatons

"
7

Nurmhor of eombiratiens

Fig. 5 EV characterization methods. (&) The upset plot shows
on ihe Ieft the set size counts of e diferent methods ranked
from the fmost used on the Lop (identily) o the least used on the
hottom {protein amount). The upper hiswogram (in descening
order) and the dot chart show the mast used combinations for
characterizing £V, (B) Percertage of papers using the different
methads for each Percentage of FV manuseripts using a
combination of chasaeterzation methds identsy, proein amoun,
size and concentration, imaging: calor code ndicated by legend).

OUTLOOK AND CONCLUSIONS:

Fig. 6: Analysis of proteins linked to EVs or contaminants. (A}
Most used marker proteins ordered accarding t the fequency of
use displayed with a color code m.can.\g the: category as defined by
the MISEV2018 criteria (cateq membrane or GPi-

hored _proteing D&In\li\u "o pama mémbrans. andior
endosomes; category 2: Cytosolic proteins recovcred in LV
category 3 Major rumnanpm\ ol non-EV co-isolated struciures)
{8} The upset plot shows on the left the set Size counts of the.
different. marker categories (efi bars; color code as in A) ranked
from the most used on the top 1o the least on the battom. The upper
istogram (in descanding prier) and the dot chant show the most
used combinations of marker proleins for chasadtenizing EVs. (C)
Perceniage of manuscrits per year using matker proteins from
categones 1 - 3 Lo characlerize \heir EV préparations over the years
(2012 - 2020)

The EV field is prospering at a fast pace leaping from 183 records in 2012 to 2,308 records/year until the end of 2020 (Fig3).

Fig. 7: Impact of EV characterization and

combined in arange-red) and marker proteins
used for EV preparation characterzation (0 o
3 marker categories combined (light blue-
biug). Lineer regression analysis revealed a
sigrificant association between the number of
characterization  categories and  mecian
citation numbers (P = 0.0002) and hetween
the number of marker categories and median
eitaiion numbers (P = 6.9 x 109, respectively,
(B) Percentage of manuscripls eiing (Cashed
bars) or not citing MISEV (non-dashed bars)

- In our systematic analysis, we found that the awareness of
methods was significantly fising. (Fig 5)

In this context, we conducted an unbiased review of 5096 accessible papers published in the EV research field in a braad range of journals
between 2012 and 2020 (Fig 2)

- Publications from 810 journals were: selected including 205 joumnals containing at least five EV-related manuscripts. Most manuscripts were found
in'Scientific Reports’ (438). 'PLoS One’ (284) and "Journal of Extracellular Vesicles' (JEV: 247) (Fig 3)

- We found that most studies (1,658 / 5,083; 33.2%%) used a single density-based isolation technique. The combination of density-based and
precipitation methotis was e second most frequently applied strategy (548 1 5,093: 10.8% of the manuscripts). (Fig 4)

(o beler

regarding the number of
cateqories Used: fed bars) ar the cifferent
combinations of marker proleins {blus hars)
Only_manuscripts published between 2015
and 2020 were used for the analysis (701
manuscripts  citng MISEV s 3,878
manuscripts not citing MISEV).

three (non-EV

. Marker

their EV/ using a of several

- The majority of studies still applied only ene method for £V purification with few significant changes over the past years. (Fig 5}

- The three most frequently used markers for category one (Transimembrane of GPI-anchored proteins) were tetiaspaning CDG3, CDBL, CD9.
Adtin, GAPDH and TSG101 were used most Irequanily for category wo (Cytosalic proteins), and albumin as wel as apalipoproieins for categary
revealed that 34.9%6 of studies used a combination of categary one and two, and 15.9% used the
combination of three categories. Finally, a significant increase of testing category one and category three marker detemninatian in EY preparations
was evident over time {Fig 6)

Studies citing the MISEV position statements used significantly more methods for EV characterization and multiple markers to detemnine EV
identity and purity indicating the impact of the guidelines in the EV community. (Fig 7)

- A precise characterization of EV preparations with muliple methods and marker categories also resulted in a significantly higher number of

citations. (Fig 7)
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Adherence to minimal experimental requirements for defining extracellular vesicles and their
functions: A systematic review
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Objective

Rigorous measures are required to cope with the advance of extracellular vesicle (EV) research, from 183
studies published in 2012 to 2,309 studies published in 2020. The International Society for Extracellular
Vesicles (ISEV) proposed Minimal Information for Studies of Extracellular Vesicles (MISEV) guidelines in 2014,
updated in 2018, for assuring and improving EV research quality.

Methods

We performed a systematic review using a text mining approach to assess adherence to MISEV criteria. A
keyword search was conducted in 5,093 accessible publications over the period 2012—2020 and analyzed the
methodology used for EV isolation and characterization.

Results

We found a significant improvement over the years particularly regarding EV characterization where recent
papers used a higher number of methods and EV markers to check for quantity and purity. Interestingly, we
also found that EV papers using more methods and EV markers were cited more frequently. Papers citing
MISEV criteria were more prone to use a higher number of characterization methods.

Conclusions

We therefore established a concise checklist summarizing MISEV criteria to support EV researchers towards
reaching the highest standards in the field.
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Cognitive function
determined by circadian
rhythm disruption and
seli-reported health, but
not decision-
reinvestment

BACKGROUND

= Decision-making performance decreases in sleep
deprived (SD) individuals (Hansen et al., 2021).

- Sleep deprivation triggers the sympathetic nervous
system & hypothalamic-pituitary-adrenal (HPA) axis.

+ Overacting sympathetic response increases cortisol
secretion, impairs the prefrontal cortex, and slows
down reaction time {(Arnsten et al., 2015).

- Sympathetic activity is greater in trait related
differences of so called decision-reinvesters, that
correlate with changes in brain activity in areas that
are identical in SD individuals (Mosley et al., 2018),

*+ This 1 study il the i
between cognitive function, sleep patterns, health,
and reinvestment.

METHODS

1. 13 male and 8 females football player recorded their
sleep with fit-trackers for 7 days.

2. Participants self-reported their a) mental, and
physical health (PH) status, b) decision-reinvestment
strateqy, ¢) Sleep behaviour, and d) stress levels.

3. Athletes then performed a set of cognitive tests to
examine &) memory function, f) selective attention,
and g) cognitive flexibility; all incl. reaction time (RT).

4. Data was analysed with correlation tests

r = 0.66
=0.01
(Figwre 1)

Jasmin Pourhassan, Jane Sarginson, Wolfgang Hitzl, Kneginja Richter

Sleep crucial to
win foothall.

Attention and reaction time in athletes is

determined by sleep quality.

REFERENCES -
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RESULTS

« Awake time & RT, r{12) = 0.66, p = 0.01

* PH & error-rates, r(17) = 0.69, p = 0.00

* PH & decision-reinvestment, r{17} = -0.80, p = 0.00

CONCLUSION
Athletes with great amount of interrupted sleep were

slower in recalling memory. Partial correlation exisis
when controlling for decision-reinvestment.
Participants with greater reported physical health had
mare error-rate in terms of cognitive flexibility.
Individuals with greater physical health had less
tendency to ruminate and reinvest in decisions.

aacton Time (51
Figure 1: Relation between Backwards Corsi RT {s)
and Awake Time (min). Athletes with little amount of
interrupted sleep were faster in recafling memory.

s Cor
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Cognitive function determined by circadian rhythm disruption and self-reported health, but not
decision-reinvestment
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Objective

Decision-making performance is a crucial attribute to athletic performance, and decreases with circadian
rhythm disruption (CRD). CRD increases cortisol secretion, and therefore slows down reaction-time. Brain
activity in sleep deprived individuals, are identical with those of so-called decision-reinvesters. Decision-
reinvestment refers to traits in individuals with greater tendency to ruminate and reinvest in their decisions,
with significant decrease in both motor control and cognitive performance. This observational pilot-study
examined the relationship between CRD and cognitive function, perceived health, as well as reinvestment
strategies. The hypothesis was that individuals with less CRD perceive their health better, and report lower
stress levels. And, that better sleepers both perform better and have lower tendency for decision-reinvestment.

Methods

Twenty-one male and female football player recorded their sleep with consumer fit-trackers for 7 days.
Participants self-reported their mental and physical health, decision-reinvestment strategy, sleep behaviour,
and perceived stress levels. Athletes then performed a set of cognitive tests to examine memory function
(Backwards Corsi), selective attention (STROOP), and cognitive flexibility (Wisconsin Card Sorting Test,
WCST). Normality was tested with a Shapiro-Wilk test, and analysed with a Pearson’s or Spearman’s
correlation tests.

Results

There was a significant correlation between CRD and Backwards Corsi reaction time, r = 0.66, p = 0.010. A
negative correlation exist in regard of total sleep time and well-being r = 0.502, p = 0.029, as well as pain
scores and Backwards Corsi scores r =-0.57, p = 0.11. Physical health correlated with error-rates in the WCST,
r=0.69, p = <0.001. Also, physical health negatively correlated with reinvestment, r = -0.80, p = <0.001.

Conclusions

Athletes with greater CRD (awake) time were slower in recalling memory, and those with greater pain scores
had lower memory function. Participants with greater reported physical health had more error-rates in the
WCST; indicating that cognitive flexibility was greater in individuals with worse (lower scores) perceived health.
Wellbeing was determined by total sleep-time. And, individuals with lower physical health scores however had
greater tendency to ruminate and reinvest in decisions, suggesting a relationship between physical health and
reinvestment.
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Vertraglichkeit von Fortifiern aus gefriergetrockneter Frauenmilch zur Anreicherung
der Ernahrung von Frithgeborenen ab 31 Schwangerschaftswochen

l. Prothmann, N. Rochow, K. Knah, S. Schafer, J. Zimmermann, A. Szakacs-Fusch, C. Fusch

Klinik fir Neugeborene, Kinder und Jugendliche, Paracelsus Medizinische Privatuniversitat

— Muttermilch (MM) ist die empfohlene Nahrung fiir Frilhgeborene.

— Um den erhohten Bedarf an Nahrstoffen der FG im Vergleich zu
Reifgeborenen zu decken, muss MM mit EiweiR, Energie, Vitaminen und
Mineralien fortifiziert werden.

— In den meisten kommerziellen Fortifiern verwendetes Kuhmilch-Protein
erhdht das Risiko fiir Nekrotisierende Enterokolitis bei FG.

— Ein Fortifier aus humaner Milch kénnte dies verringern. Seit kurzem ist
gefriergetrocknetes  Frauenmilchpulver als  Nahrungserganzungsmittel
erhaltlich.

— Dessen Einsatz erhoht die Protein- und Energiezufuhr, konnte aber
Uberschissige Kalorien durch den hohen Fettgehalt zufiihren
(wiinschenswerte Extrazufuhr bei 1.4 g Protein pro 100 mi: 1,0 g Fett und
2,0 g Carbs, tatsachliche Zufuhr 4 g Fett und 6 g Carbs), was den Einsatz
eher fur reifere Frihgeborene nahelegt.

— Das Ziel dieser Qualitatssicherungsinitiative (Ql) ist die Untersuchung der
Nahrstoffzufuhr, des Wachstums und der Vertraglichkeit der
Muttermilchfortifizierung mit dem neuen Produkt basierend auf Frauenmilch
im Vergleich mit einem kuhmilchbasierten Fortifier (historische Kohorte).

METHODE

— QI-Projekt an der Neonatologie, des Klinikum Nlrnberg mit FG = 31 SSW

— Interventionsgruppe (IG): MM angereichert ab enteraler Zufuhr von
120 mifkg/d mit Iyophilisierter Muttermilch (AS50, Ammeva, Werder).
Schrittweise Steigerung der Dosis auf 4,8 g/100 ml und zusatzliche
Supplementierung mit Vitaminen und Ca-Glycerophosphat.

Wachstum, Kdrperzusammensetzung (PeaPod), klinische Laborparameter,
Ca, P im Urin, Nahrungsvertraglichkeit und Zusammensetzung der
Muttermilch (MIRIS, Schweden) wurden analysiert (Tab. 1)

Historische Kontroligruppe (KG): Standardfortifizierung (FMS, Nutricia,
Friedrichsdorf) wurde aus einem gleichlangen Zeitraum unmittelbar vor
Beginn der Intervention durch Matched-Pair (Geburtsgewicht (GG) + 100g,
SSW + 1 Wo) rekrutiert. In der KG waren Daten zum Wachstum und
Nahrungsvertréglichkeit vorhanden. Die Analyse erfolgte mit R.

Erhebung MM- Fortifier  Blutentnahme Urin Gewicht  Kopf- Korper- Energie-
Analyse Dosis (Kalzium,  (taglich) umfang! zusammen- umsatz
(taglich) @MoOml  Blulzucker Harmstolf, Phosph: Lange setzur
Trglyeerice  Kreatinin)
Einschinchen
o x 1.6 = X
[Eim—
G x 32 x x
Voldosle B 48 x X x X
2
= 48 x x x x x = x
x 4.8 x x x x x x x
x 48 x x x x x x x

Tab 1: Messschema fiir die Datenerfassung in der Interventionsgruppe

- In dem QI-Projekt wurden n=64 FG (pro Gruppe n=32) eingeschlossen.

Die Patientencharakteristika und Outcome waren zwischen den Gruppen
nicht unterschiedlich (Tab 2).

— In IG erhielten die FG eine Fliissigkeitszufuhr von 157 + 8 ml/kg/d und
gemeinsam mit der Muttermilchanalyse ergab sich eine tatsachliche Zufuhr
von 14,0 + 0,9 g/kg/d CHO, 3,3 + 0,4 g/kg/d Protein, 7,4 + 1,1 g/kg/d Fett
und 136 + 12 kcal/kg/d Energie.

Keine signifikanten Unterschiede fiir die Nahrungsvertraglichkeit zwischen
den Gruppen wurden gefunden.

- Die Blutparameter in der IG waren fur Harnstoff 21 + 12 mg/dl, Triglyzeride
10 5+ 36 mg/dl und Blutzucker 86 + 19 mg/dl im Normbereich.

Mit einem postmenstruellen Alter (PMA) von 36 Wochen war die Fettmasse
290 + 110 g (12 + 3%) und fettfreie Masse 2050 + 240 g.

— Das Entlassgewicht war in beiden Gruppen nicht unterschiedlich.

Tab. 2: Patientencharakteristika und Outcome Daten

Intervention ‘ Kontrolle
(n=32) (n=32)

Geburt
Gestationsalter (Wochen) 32810 33,0+1.2
Geburtsgewicht (g) 1900 + 380 1840 + 370
Lange (cm) 433+26 43+30
Kopfumfang (cm) 30515 30613
Geburtsgewichtsperzentile 48 +28 44 23
Enterale Erndhrung
Enterale Zufuhr 120 mifkg/d (Ltg.) 50£13 52+15
Start Fortifier (Ltg.) 6,8+18 68+27
Entlassung
Aufenthaltsdauer (Tage) 277 2710
Postmenstruelles Alter (Wochen) | 36,5+ 09 36,6+ 1.2
Gewicht (g) 2500 + 380 2490 + 360
Gewichtsperzentile 3024 26+18
Lange (cm) 465+ 2.5 47,1+23
Kopfumfang (cm) 32514 325+15

Ltg. - Lebenstag

Wachstum - Gewichtstrajektorien

3000
2500
E
o
s 2000
]
Q
1500
1000 1

T T T T
16 20 25 30
Lebenstag

Abb. 2: Vergleich der Wachstumskurven (Intervention - dicke rote Linien,
Kontrolle - diinne schwarze Linien)

— Die Fortifizierung mit gefriergetrockneter Frauenmilch wird von
FG = 31 SSW gut vertragen und das Wachstum ist ahnlich wie mit
kuhmilchbasierten Fortifiern.

— Die Kérperzusammensetzung mit einem PMA von 36 Wochen war in
dem erwarteten Bereich fir reifere FG.

— Um den ernahrungsphysiologischen Bedrfnissen von FG (< 1,5 kg)
besser zu entsprechen, miisste dieser Fortifier hinsichtlich der Mengen
an Makronahrstoffen und deren Quotienten (héheres Verhéltnis von
Protein zu Energie) angepasst werden,

— Multizenter-Studien sind nétig, um die Ergebnisse an einer groBeren
Kohorte zu validieren.

T
0 5 10

Prof. Dr. med. Christoph Fusch, Paracelsus Medizinische Privatuniversitat, christoph.fusch@klinikum-nuernberg.de
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Objective

Muttermilch (MM) ist die empfohlene Nahrung fur Frihgeborene (FG). Um deren im Vergleich zu
Reifgeborenen erhéhten Nahrstoffbedarf zu decken, muss MM mit Eiweil3, Energie und Mineralien fortifiziert
werden. Das in den meisten kommerziellen Fortifiern verwendete Kuhmilch-Protein erhdht das Risiko fur
Nekrotisierende Enterokolitis bei FG. Ein Fortifier aus humaner Milch kdnnte dies verringern. Seit kurzem ist
gefriergetrocknetes Frauenmilchpulver als Nahrungserganzungsmittel erhéltlich. Dessen Einsatz erhéht die
Protein- und Energiezufuhr, kénnte aber Uberschiissige Kalorien durch den hohen Fettgehalt zufiihren
(winschenswerte Extrazufuhr bei 1,4 g Protein pro 100 ml: 1,0 g Fett und 2,0 g CHO, tatsachliche Zufuhr 4 g
Fett u 6 g CHO), was den Einsatz eher fur reifere Frihgeborene nahelegt. Ziel dieser
Anwendungsbeobachtung ist, Vertraglichkeit und Sicherheit dieses Fortifiers zu untersuchen und Wachstum
und Metabolismus mit einer historischen Gruppe zu vergleichen.

Methods

Anwendungsbeobachtung (Neonatologie, Klinikum Nurnberg), FG >= 31 SSW; Interventionsgruppe (1G): MM
angereichert ab enteraler Zufuhr von 120 ml/kg/d mit 4,8 g/100ml lyophilisierter Muttermilch (AS50, Ammeva,
Werder) angereichert. Zuséatzlich wurden Vitamine und Ca-Glycerophosphat supplementiert. Wachstum,
Koérperzusammensetzung (PeaPod), klinische Laborparameter, Ca, P im Urin, Nahrungsvertraglichkeit und
Zusammensetzung der Muttermilch (MIRIS, Schweden) wurden analysiert. Historische Kontrollgruppe (KG):
Standardfortifizierung (FMS, Nutricia, Friedrichsdorf) wurde aus einem gleichlangen Zeitraum unmittelbar vor
Beginn der Intervention durch Matched-Pairs (Geburtsgewicht (GG) £100g, SSW +1 Wo) rekrutiert. In der KG
waren Daten zum Wachstum und Nahrungsvertraglichkeit vorhanden. Die Analyse erfolgte mit R.

Results

64 FG, Patientencharakteristika und Outcome waren zwischen den Gruppen nicht verschieden. In IG erhielten
die FG eine Flussigkeitszufuhr von 157+8ml/kg/d und gemeinsam mit der Muttermilchanalyse ergab sich eine
tatsachliche Zufuhr von 14,0+0,9 g/kg/d CHO, 3,3+0,4g/kg/d Protein, 7,4+1,1g/kg/d Fett und136+12 kcal/kg/d
Energie.

Keine signifikanten Unterschiede fur die Nahrungsvertraglichkeit zwischen den Gruppen. Harnstoff in KG
21+12 mg/dl, Triglyzeride 105£36 mg/dl, Blutzucker 86+19 mg/dl. Mit 36 Wochen (PMA) war die Fettmasse
290+110g (12 + 3%) und fettfreie Masse 2050 + 240 g). Das Entlassgewicht war in beiden Gruppen gleich.

Conclusions

Die Fortifizierung mit gefriergetrockneter Frauenmilch wird von FG >= 31 SSW gut vertragen und das
Wachstum ist &hnlich wie mit kuhmilchbasierten Fortifiern. Um den erndhrungsphysiologischen Bedirfnissen
von VLBW-Friihgeborenen besser zu entsprechen, musste dieser Fortifier hinsichtlich der Mengen an
Makronédhrstoffen und deren Ratios (hoheres Verhdltnis von Protein zu Energie) angepasst werden.
Multizenter-Studien sind nétig, umdie Ergebnisse an einer gréf3eren Kohorte zu validieren.
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OBJECTIVE

Epilepsy is a chronic disease of the brain and
its prevalence increases with age. Strikingly,
about 50% of all epilepsy cases diagnosed in
elderly patients (>65 years) are idiopathic (1)
Metabolic changes, including the production of
reactive oxygen species, may contribute to
epilepsy development (2). The neuronal glia
plays a crucial role in epilepsy by controlling
neuronal hyperexcitability. One of the key roles
of glial cells is the spatial buffering of
extracellular K* ions that are released by
excited neurons and transported through glial
inwardly rectifying potassium (Kir) channels

Figure 1. Model of K* spatial from extracellular regions of high K* to those of
buffering. Potassium  released low K- to inhibit epilent Fi G

during action potential propagation low o inhibit epileptogenesis (Figure 1) (3).
is taken up by astrocytes However, whether Kir channels can be the
processes at nodes of Ranvier and target of oxidative stress during aging is not
synapses via strongly rectifying Kir known. Among experimental oxidative stress-
channels, i.e. homomeric Kir2.1 related aging models, exposure to D-galactose

channels, heteromeric Kir4.1/2.1
and Kird 1/Kir5.1 channels.
Potassium is extruded from glia at

(D-gal) is considered the most similar to
natural aging (4). In the present study, we

sites of low K* activity via weakly investigated the effect of D-gal-induced aging
rectifying  Kird1  homomeric on Kir channel function in glioblastoma U87-
channels. Taken from (3). MG cells.

Screening of all 15 known isoforms of Kir channels by RT-qPCR revealed that the
predominant transcript expressed in U87-MG cells corresponds to the Kir2.1
channel (Figure 2). Among other Kir channels known to be expressed in neuronal
glia, Kird.1 was 26-fold less expressed and other Kir members, such as Kir5.1,
were virtually absent. Additionally, exposure of cells to 10 uM ML-133, a specific
inhibitor of Kir2.1, induced a decrease of inwardly rectifying K* currents in U-87TMG
cells (Figure 3 A), thus confirming RT-gPCR results. Conversely, application of 10
UM VU013, a specific inhibitor of Kird.1, failed to inhibit the potassium current in U-
87MG cells (Figure 3 B).
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Figure 3. ML-133 reduced, while VU013 did not affect the Ba?-sensitive K* conductance in
UB7-MG cells. The whole cell inwardly rectifying Ba?*-sensitive K* current was studied in U87-MG
cells endogenously expressing Kir2.1. The valtage protocol consisted of voltage steps fram -120 to
40 mV in 20 mV increments from a holding potential of -60mV. The duration of the voltage steps
was 400 ms. A) Exposure to ML-133 inhibited the K* current, while B) VU013 was ineffective. *
P<0.05, unpaired Student's t-test, (n) refers to the number of cells.

METHODS

RT-gPCR was utilized to identify the isoform(s) of Kir channels expressed in
glioblastoma U8B7-MG cells. In addition, cell viability and oxidative stress following
exposure of cells for 24 hours to 30 or 100 mM D-Galactose (D-Gal) have been
assessed by the MTT colorimetric assay and estimation of thiobarbituric acid reactive
substances (TBARS) levels —a marker of lipid peroxidation— as well as total sulfhydryl
(-SH) groups, respectively. The membrane K* conductance was measured by the
patch-clamp technique in whole-cell configuration. As Kir channels are sensitive to
Baz*, all currents have been subtracted of the Ba2*-insensitive component. Moreover,
to confirm the role of Kir2.1, ML-133, a specific inhibitor, was used in patch clamp
technigue. To obtain equal osmolarity, equimolar amounts of mannitol were used as
the control for D-Gal.
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Figure 4. In vifro effects of increasing concentrations of D-Gal (30 and 100 mM) for 24 hours. A) Cell
viability (MTT assay), B) thiobarbituric acid reactive substance (TBARS) and C) total sulfhydryl groups.
“*p<0.001 versus contral, 30 mM D-Gal, 30-100 mM Mannitol, as determined by one way ANOVA
followed by Bonferroni's post hoc test (n=3)
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Figure 5. D-gal inhibits Kir2.1 channel function. The voltage protocol consisted of voltage steps from -
120 to 40 mV in 20 mV increments from a holding potential of -60 mV. The duration of the voltage steps
was 400 ms. A) Treatment with 30 mM D-Gal for 24 hours did not suppress the Kir2.1current B)
Treatment with 100 mM D-Gal for 24 hours suppressed the Kir2.1current. Kir2.1 currents were isolated
from the tolal currents by subtracting currents measured in the same cell after application of 1 mM BaCl,,
an efficient blocker of Kir2.1. * p<0.05, unpaired Student’s t-test. (n) refers to the number of cells.

CONCLUSIONS

-These findings reveal a novel Kir2.1 channel modulation that is likely to occur in
oxidative stress.

-We suggest that inhibition of Kir2.1 in neuronal glia may alter the extracellular K*
buffering and contribute to oxidative stress-related neuronal hyperexcitabilty and
epileptogenesis during aging
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Objective

Oxidative stress (OS) has a main role in the pathogenesis of central nervous system disorders (1). In this
regard, epilepsy is a highly prevalent serious brain disease and

its prevalence increases with age. Strikingly, about 50% of all epilepsy cases diagnosed in elderly patients
(>65 years) are idiopathic (2). Metabolic changes, including the production of reactive oxygen species (ROS),
are regarded to as possible mechanism involved in epileptogenesis. The neuronal glia plays a crucial role in
epilepsy by controlling neuronal hyperexcitability. One of the key roles of glial cells is the spatial buffering of
extracellular K* ions that are released by excited neurons and transported through glial inwardly rectifying
potassium (Kir) channels from extracellular regions of high K* to those of low K* to inhibit epileptogenesis (3).
Among experimental OS-related aging models, long-term (24 hours) exposure to D-Galactose (D-Gal) is
considered the most similar to natural aging. In the present study, we investigated the effect of D-Gal-induced
aging on Kir channel activity in glioblastoma U87-MG cells.

Methods

RT-gPCR was utilized to identify the isoform(s) of Kir channels expressed in U87-MG cells. In addition, cell
viability and OS following exposure of cells for 24 hours to 30 and 100 mM D-Gal have been assessed by the
MTT colorimetric assay and estimation of thiobarbituric acid reactive substances (TBARS levels), as well as
membrane total sulfhydryl (-SH) groups, respectively. The membrane K* conductance was measured by the
patch-clamp technique. As Kir channels are sensitive to Ba?*, all currents have been subtracted of the Ba2*
insensitive component. To confirm the functional role of the involved Kir channel, different inhibitors (ML-133
and VUO013) were used in the patch clamp technique. In addition, to obtain equal osmolarity, equimolar
amounts of Mannitol (Man) were used as the control for D-Gal.

Results

Screening of all fifteen Kir isoforms revealed that the predominant transcript corresponds to Kir2.1, with minor
contribution of Kir4.1. D-Gal (30 and 100 mM) had no obvious cytotoxicity, but 100 mM D-Gal strongly
promoted OS, namely increased lipoperoxidation levels and decreased the membrane protein sulfhydryl group
abundance. Interestingly, D-Gal exposure was associated with a decrease of inwardly rectifying K* currents
sensitive to ML-133, a specific inhibitor of Kir2.1 channels. Importantly, 30 mM D-Gal and 30 or 100 mM Man
failed to elicit OS and, accordingly, had no significant effect on the Ba?*-sensitive K* current.

Conclusions

Our findings reveal a novel Kir2.1 channel modulation that is likely to occur in OS. We suggest that inhibition
of Kir2.1 channels in glia cells may alter extracellular K* buffering and contribute to OS-related neuronal
hyperexcitability and epileptogenesis during aging.
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Hearing loss affects at least 1 in 1000 newborns, is a major cause of disability in
children, and the most common sensorial deficit in humans

In developed countries, at least 60% of cases of hearing loss are of genetic origin and
are frequently associated with inner ear malformations

The most commonly detected inner ear malformation is the Enlarged Vestibular
Aqueduct (EVA) (Figure 1)

Genes that have been linked to EVA are SLC26A4/pendrin, GJB2Z, FOXI1, KCNJ10,
and POU3F4

In Caucasian cohorts, approximately 25% of cases of non-syndromic EVA are linked to
biallelic mutations in SLC26A4 gene

Approximately 25% of patients have a non-diagnostic genotype represented by
monoallelic mutations in the SLC26A4 gene

A large fraction of patients (50%) remain undiagnosed, thus providing a strong
imperative to further explore the etiology of this condition
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Figure 1. A, Anatomy of the inner ear. Vestibular aqueducts are narrow, bony canals that travel from
the inner ear to deep inside the skull. B, Schematic drawing of the vestibular aqueduct and the
endolymphatic duct and sac. The vestibular aqueduct (grey) is delimited by its medial (internal) and
external apertures. The endolymphatic duct and sac (blue) are membranous structures that lie within the
vesibular aqueduct and comprise the sinus (1), the isthmus (2). a rugose (3), and a smooth pertion (4).
Black lines indicate the limits between the different portions of the endolymphatic duct and sac. Taken
from [1].

+ A cohort of 33 subjects referring to the Otorhinolaryngology Department of the Salzburg
general hospital for hearing loss were recruited between 2014 and 2022 (17 females
and 16 males aged between 5 and 63 years; average age 32 years)
For all patients, imaging studies of the inner ear by computer tomography (CT) of the
temporal bones were performed. EVA was defined as an enlargement of the vestibular
aqueduct 1.5 mm midway between the endolymphatic sac and the vestibule (Figure 2)
Patient whole blood was collected from all patient via venipuncture after informed
consent. Total genomic DNA (gDNA) was purified from ~350 pL blood with the EZ1 DNA
Blood 350 pL kit (Qiagen, Hilden, Germany) using the EZ1 Advanced XL platform
(Qiagen)
The entire coding region and intron-exons boundaries of SLC26A4, GJB2, FOXI1,
KCNJ10, and POU3F4 were amplified by end-point PCR and Sanger sequenced
To discriminate between pathogenic and non-pathogenic SLC2644 sequence
alterations, the corresponding protein variants were characterized in cell-based assays
to determine their expression levels and ion transport activity as formerly described
[2.3].
« The presence of the newly discovered Caucasian EVA (CEVA) haplotype [4] was
verified with the rhAmp™ SNP Genotyping assay (Integrated DNA Technologies)

Figure 2. Computed tomography of the left temporal bone of a 12-year-old female patient with
bilateral EVA and congenital moderate to profound hearing loss. A, axial plane; the arrow indicates the
Enlarged Vestibular Aqueduct; *, lateral semicircular canal; the dotted line is the plane of section B. B,
coronal plane; the continuous arrow indicates the Enlarged Vestibular Aqueduct; the dotted arrow is the
isthmus of the enlarged vestibular aqueduct; *, posterior semicircular canal. The patient harbors biallelic
pathogenic variants (c.1301C > A; p.A434D and c.1730T > C; p.V677A) in the SLC26A4 gene. Taken from
1

CEVA ha pe
1 2 3 5 6 8 10 11] 12
Patient | Patient | Muated Protein
# ] gene variant
g Elalels ; g ﬁ e § £ §
£ 3128 2 (5/%¢§ E|lg
1S Zle g E|2|IR|z |3 2|8
= SIR|E|Z|E|c & 8|8
BE|e|® |3 |e|s|f|F %
1 1o 7 na.
2 287 FOXI1 . Y152X .¥152X 1 na.
3 271 | SLC26A4 || pA434D NSTIA na
4 212 ? | na
5 278 7 na. na
[ 305 ? na.
7 307 GIBZ | pGI2VieX13 | pOI2visXis na
] 308 FOXIT .Y 152X .Y 152X I I | I na.
8 358 SLC26A4 p-M21V wT na.
0 359 7 I | — [~ |ra
1 395 ? na
12 4 GJB2 E.G1MIX1! §E1m18 na.
1 568 7 I na
1 585 POUSF4 | pSTAAIE | - na
15 810 7 n.a na.
18 616 | SLC26A4 | BYAT6D wT T T T T
622 7 na
832 ? na.
PRECTEE S e
654 SLC26A4 DL5I7S wWT
857 ? na.
659 | SLC26A4 11361 . ABGAV I 1 I
660 SLC26A4 .Q101R R409H na
883 7 na na
666 na. na
867 [ na
669 na.
870 il na.
671 wT I T I
30 872 na na.
EL 678
32 679 na |
33 680 7
Table 1. Genotype of patients of the Salzburg EVA cohort. Pathogenic variant
? indicates an undetermined feature. n.a., not assessed. Benign variant

Monoallelic variant

I i variant

Hearing loss and EVA in this cohort are associated with biallelic pathogenic variants in
the SLC26A4 (n=4/33, 12% of patients) and FOX!1 (n=2/33, 6% of patients) genes and
monoallelic X-linked pathogenic variants in the POU3F4 gene (n=2/33, 6% of patients)
(Table 1)

Non-pathogenic variants in the SLC26A4 gene were found in 2/33 patients (6%)
Three/33 patients (9%) showed monoallelic pathogenic variants in the SLC26A4 gene,
which is a non-diagnostic phenotype

Probably coincidental biallelic pathogenic variants in the GJB2 gene were also detected
in 2/33 patients (6%)

The 12 SNPs of the Caucasian EVA haplotype were found in 5/33 patients (15%); of
these, 2/33 patients (6%) harbor monoallelic pathogenic variants in the SLC26A4 gene
and one (3%) harbors a monoallelic non-pathogenic variant in the SLC26A4 gene

Figure 3. Approximate proportion
of genetic determinants (first
allelefsecond allele) of hearing
loss and EVA in the Salzburg
cohort. CEVA, Caucasian Enlarged
Vestibular Aqueduct haplotype; 2
indicates a controversial finding or
undetermined feature.

Conclusions and Outlook

Biallelic pathogenic variants in the SLC26A4 and FOX/1 genes and monoallelic X-linked
pathegenic variants in the POU3F4 gene explain EVA and hearing loss in 24% of
patients in this cohort (Figure 3)

The Caucasian EVA haplotype with or without pathogenic variants in the SLC26A4
gene may account for EVA and hearing loss in 15% of patients

The remaining patients (n=18/33, 55%) miss the identification of the genetic cause of
their condition. This is in line with other Caucasian cohorts

Further studies are needed to establish the impact of the CEVA haplotype on a
molecular and functional level

Next-generations sequencing technologies, including Whole Exome Sequencing,
will be essential to reach a conclusive genetic di is of in pati
who are negative for the known causative genes
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Objective

Hearing loss affects at least 1 in 1000 newborns, is a major cause of disability in children and the most common
sensorial deficit in humans. In developed countries, at least 60% of cases of hearing loss are of genetic origin
and are frequently associated with inner ear malformations, of which the most commonly detected is the
Enlarged Vestibular Aqueduct (EVA). Genes that have been linked to EVA are SLC26A4/pendrin, GJB2,
FOXI1, KCNJ10 and POU3F4. In Caucasian cohorts, a large fraction of patients (50%) remain undiagnosed,
thus providing a strong imperative to further explore the etiology of this condition.

Methods

A cohort of 33 subjects referring to the Otorhinolaryngology Department of the Salzburg general hospital for
hearing loss were recruited between 2014 and 2022 (17 females and 16 males aged between 5 and 63 years;
average age 32 years). For all patients, imaging studies of the inner ear by computer tomography (CT) of the
temporal bones were performed. The entire coding region and intron-exons boundaries of SLC26A4, GJB2,
FOXI1, KCNJ10, and POU3F4 were amplified by end-point PCR and Sanger sequenced. To discriminate
between pathogenic and non-pathogenic SLC26A4 sequence alterations, the corresponding protein variants
were characterized in cell-based assays to determine their expression levels and ion transport activity. The
presence of the newly discovered Caucasian EVA (CEVA) haplotype was verified with the rhAmp™ SNP
Genotyping assay (Integrated DNA Technologies).

Results

Hearing loss and EVA in this cohort are associated with biallelic pathogenic variants in the SLC26A4 (n=4/33,
12% of patients) and FOXI1 (n=2/33, 6% of patients) genes and monoallelic X-linked pathogenic variants in
the POU3F4 gene (n=2/33, 6% of patients). Non-pathogenic variants in the SLC26A4 gene were found in 2/33
patients (6%). Three/33 patients (9%) showed monoallelic pathogenic variants in the SLC26A4 gene, which is
a non-diagnostic phenotype. Probably coincidental biallelic pathogenic variants in the GJB2 gene were also
detected in 2/33 patients (6%). The 12 SNPs of the Caucasian EVA haplotype were found in 5/33 patients
(15%); of these, 2/33 patients (6%) harbor monoallelic pathogenic variants in the SLC26A4 gene and one (3%)
harbors a monoallelic non-pathogenic variant in the SLC26A4 gene.

Conclusions

Biallelic pathogenic variants in the SLC26A4 and FOXI1 genes and monoallelic X-linked pathogenic variants
in the POU3F4 gene explain EVA and hearing loss in 24% of patients in this cohort. The Caucasian EVA
haplotype with or without pathogenic variants in the SLC26A4 gene may account for EVA and hearing loss in
15% of patients. The remaining patients (n=18/33, 55%) miss the identification of the genetic cause of their
condition. Further studies are needed to establish the impact of the CEVA haplotype on a molecular and
functional level; next-generations sequencing technologies will be essential to reach a conclusive genetic
diagnosis of deafness in patients who are negative for the known causative genes.
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Introduction

Spinal injuries contribute to a major burden of disabilities causing
health loss due to premature mortality and residual disability. While
spinal injuries are a public health issue, no comprehensive report
on their global temporal, spatial and demographic patterns has not
been published. We aimed to measure the global, regional, and
national incidence, prevalence, and years lived with disability
(YLDs) of spinal injuries from 1990 to 2019 using data from the
Global Burden of Diseases, Injuries, and Risk Factors Study.

Methods

Data on incidence, prevalence, and YLDs of spinal injuries were
derived systematically from the GBD 2019 study. Using the
framework of GBD 2019, we provide numbers and age-standardized
rate changes with 95% uncertainty intervals (Uls) for incidence,
prevalence, and YLDs of spinal injuries at neck level and below neck
level globally and for 21 GBD regions and 204 countries and
territories, among all age groups and both sexes from 1990 to 2019.
We tried to detect and report meaningful trends based on location,
age and gender.

Results

Globally, there were 20.6 million (95% Ul: 18.9-23.6) individuals with
spinal injuries in 2019. The incidence number of spinal injuries was
909,000 cases (95% Ul: 706,952-1,156,409) with an estimated 6.2
million (95% Ul: 4.4-8.1) YLDs. There was a significant 81.5% [95%
Ul: 74.2 to 87.1], 52.7% [95% UI: 30.3 to 62.8] and 65.4% [95% Ul: 56.3
to 76.0] increase in the global prevalence, incidence and YLDs
numbers of spinal injuries respectively from 1990 to 2019. However,
global age-standardised incidence, prevalence and YLDs rates per
100,000 population for spinal injuries, showed slighter changes of
5.8% (95% UI: 2.6-9.5), -6.1% (-17.2-1.5) and -1.5 % (-5.5-3.2) from
1990 to 2019, respectively. There were great geographical variations
in the age-standardised rates of spinal Injuries in 2019, in addition
to changes from 1990. The incidence increases with age and
remains higher than 50,000 cases from 20 to 84 years with two
peaks at 30-34 and 50-54 years. The prevalence and YLDs charts;
however, show similar patterns, as they both have one peak around
45-59, and 50-54 years, respectively. Globally, the numbers of
incidence, prevalence and YLDs have been always more in males
from 1990 to 2019 and this difference r i I tagnant for
all the three indexes during this period with a slight increase for
both sexes during this period. “Spinal cord lesions at neck level”
was more common in comparison to “spinal cord lesions below
neck level” in all incidence, preval and specially YLDs values.
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Conclusion

Epidemiology of spinal injuries tend to shift toward older ages and
the number of affected population is increasing worldwide. While
age-standardised rates of incidence, prevalence, and YLDs for
spinal injuries changed slightly, absolute counts increased
substantially from 1990. There is also a wide geographical
heterogeneity in demographic, spatial and temporal patterns of
spinal injuries, both at national and regional level, which should be
considered by the local injury-prevention decision makers to reduce
the overall burden of spinal injuries.
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Global, regional, and national trends of Spinal Injuries 1990-2019: findings from the Global Burden of
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Objective

Spinal injuries contribute to a major burden of disabilities causing health loss due to premature mortality and
residual disability. While spinal injuries are a public health issue, no comprehensive report on their global
temporal, spatial and demographic patterns has not been published. We aimed to measure the global, regional,
and national incidence, prevalence, and years lived with disability (YLDs) of spinal injuries from 1990 to 2019
using data from the Global Burden of Diseases, Injuries, and Risk Factors Study.

Methods

Data on incidence, prevalence, and YLDs of spinal injuries were derived systematically from the GBD 2019
study. Using the framework of GBD 2019, we provide numbers and age-standardized rate changes with 95%
uncertainty intervals (Uls) for incidence, prevalence, and YLDs of spinal injuries at neck level and below neck
level globally and for 21 GBD regions and 204 countries and territories, among all age groups and both sexes
from 1990 to 2019. We tried to detect and report meaningful trends based on location, age and gender.

Results

Globally, there were 20.6 million (95% UIl: 18.9-23.6) individuals with spinal injuries in 2019. The incidence
number of spinal injuries was 909,000 cases (95% Ul: 706,952-1,156,409) with an estimated 6.2 million (95%
Ul: 4.4-8.1) YLDs. There was a significant 81.5% [95% Ul: 74.2 to 87.1], 52.7% [95% UI: 30.3 to 69.8] and
65.4% [95% Ul: 56.3 to 76.0] increase in the global prevalence, incidence and YLDs numbers of spinal injuries
respectively from 1990 to 2019. However, global age-standardised incidence, prevalence and YLDs rates per
100,000 population for spinal injuries, showed slighter changes of 5.8% (95% Ul: 2.6-9.5), -6.1% (-17.2-1.5)
and -1.5 % (-5.5-3.2) from 1990 to 2019, respectively. There were great geographical variations in the age-
standardised rates of spinal Injuries in 2019, in addition to changes from 1990. The incidence increases with
age and remains higher than 50,000 cases from 20 to 84 years with two peaks at 30-34 and 50-54 years. The
prevalence and YLDs charts; however, show similar patterns, as they both have one peak around 45-59, and
50-54 years, respectively. Globally, the numbers of incidence, prevalence and YLDs have been always more
in males from 1990 to 2019 and this difference remains almost stagnant for all the three indexes during this
period with a slight increase for both sexes during this period. “Spinal cord lesions at neck level” was more
common in comparison to “spinal cord lesions below neck level” in all incidence, prevalence and specially
YLDs values.

Conclusions

Epidemiology of spinal injuries tend to shift toward older ages and the number of affected population is
increasing worldwide. While age-standardised rates of incidence, prevalence, and YLDs for spinal injuries
changed slightly, absolute counts increased substantially from 1990. There is also a wide geographical
heterogeneity in demographic, spatial and temporal patterns of spinal injuries, both at national and regional
level, which should be considered by the local injury-prevention decision makers to reduce the overall burden
of spinal injuries.
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Aim: The objective of this research was to
compare ethical decision-making among
nurse leaders in the U.S. and three
German-speaking countries in Europe by
developing and testing a newly
constructed Ethical Decision-Making
Confidence (EDMC) scale.

Background: Ethical decision-making
confidence  develops from  clinical
expertise and is a core competency for
nurse leaders. To date, no tool exists to
measure confidence levels in nurse
leaders based upon an ethical decision-
making framework.

Methods: The cross-sectional survey included 18 theory-derived questions on ethical decision-making confidence which were
used to develop the scale. Ethical approval was given by the IRB Board of a U.S. university. Participation in the survey implied
voluntary consent.

Participants were a convenience sample of nurse leaders from the U.S. (n=91) and three German-speaking countries (n=225)
in Europe who self-identified as holding a leadership position.

As for statistical analyses, a principal component analysis (PCA) applying an oblique (promax) rotation method was carried out
for total sample and separately by country. After examination of item correlation matrices, scree plot and Kaiser Eigenvalue
criteria (>1.0) were used to extract the optimal number of components.

Results: The scale’s a) item structure dimensionality and b) subscale
reliability were analyzed and c) compared between nurse leaders from
all German-speaking countries and the U.S.

Reliability and Statistical Comparisons by Country

EDMC subscale AT-DE-CH TUS.A Total
a) Item structure dimensionality
° In tOta_l Sample’ PCA Showed_ h'gh between-item Skill-related confidence dimension — 1 (very low) to 5 (very high)
correlations of the 18 items and identified a two-factor ——— 0884 0938 0,908
solution, cumulatively explaining 58.23% of total variance, £(SD). Ra 342006),  380(07). 35306,
. . 7-5 1.5 -5,
and factor loadings ranging from 0.536-0.889 were ) ) Lol 2280 LEEo
Obsewed T. p. C195% of mean difference 5.02,<0.001,0.22-0.48
. . . Behavior-related confidence dimension = 1 (very low) to 5 (very high)
»  Subsample (U.S. vs. German-speaking countries) analysis Cronbacho 0851 0911 0874
revealed that three items differed in terms of their %(SD). Ra 3USO7) 38507 33(08),
component alignment, and thus, were excluded Loso S0 eae

T. p (df). CT195% of mean difference 4.51,<0.001,023-0.58

: F"?a“y’ a 15"te_m bi-dimensional EDN_IC scale y'eld"ng a Notes: X Mean, SD Stenidard Deviation, Ret Reasge, o alplia (miermal consistency), T
skill-related (9-item) and a behavior-related (6-item) Stuclent T-Test, p significance level, df degrees of freedom, CI 95% confidence interval; AT
COnfidence dimension was |dent|ﬁed Ausirie, DE Germenry. CH Swiizerfand

b) Subscale reliability

e USA
# German-spesking
European countries

= Mean index variables were computed for the two subscales

» Subscale means and internal consistency (Cronbach o)
were analyzed for the total and the subsamples

* EDMC subscales showed good-to-excellent internal
consistency ranging between 0.851 and 0.938

* Corrected item-scale correlation and Cronbach a if item
deleted further indicated that all items correlated well with
total item average and deletion of certain items would not
lead to any increase of internal consistency, respectively

Subscale 1
Gkillrlated)

Subscale 2
(bebavior-related)

c) Comparison of EDMC between nurse leaders by countries
»  Overall, U.S. nurse leaders rated their skill-related (A=0.38,
p<0.001, Cl 95% 0.22-0.48) as well as their behavior- [|.:
related (A=0.40, p<0.001, 0.23-0.58) ethical decision- |
making confidence significantly higher than their European et o e o o

Excluded items

B ot tden Mg Confice
counterparts

Discussion/Conclusion: This newly developed scale is an effective tool for measuring ethical decision-making confidence in
nurse leaders. An overarching factor structure was identified, which is shared by the samples of nurse leaders. The promising
results of this study should be replicated to ensure validity and reliability of the EDMC scale measuring skill-related and behavior-
related concepts and include nurse leaders from various cultural, social, and demographic groups.

Literature:
[1] Birkholz L, Kutschar P, Kundt FS & Beil-Hildebrand M. (2022) Ethical decision-making confidence scale for nurse leaders: Psychometric evaluation. Nursing Ethics. 1:9697330211065847. Epub ahead of print
DOl 10.1177/09697330211065847. PMID: 35230887.
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Ethical Decision-Making Confidence Scale (EDMCS) for Nurse Leaders: Psychometric Evaluation
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Objective

Ethical decision-making confidence develops from clinical expertise and is a core competency for nurse
leaders. No tool exists to measure confidence levels in nurse leaders based upon an ethical decision-making
framework.

The objective of this research was to compare ethical decision-making among nurse leaders in the U.S. and
three German-speaking countries in Europe by developing and testing a newly constructed Ethical Decision-
Making Confidence (EDMC) scale.

Methods

The cross-sectional survey included 18 theory-derived questions on ethical decision-making confidence which
were used to develop the scale. Participants are a convenience sample of nurse leaders from the U.S. and
three German-speaking countries in Europe who self-identified as holding a leadership position. Ethical
approval was given by the IRB Board of a U.S. university. Participation in the survey implied voluntary consent.

Results

The scale’s item structure dimensionality and subscale’s reliability were analyzed and compared between
nurse leaders from all four countries. A principal component analysis (PCA) produced a 15-item bi-dimensional
EDMC scale yielding a skill-related (9-item) and a behavior-related (6-item) confidence dimension. EDMC
subscales showed good-to-excellent internal consistency. In both subscales, U.S. nurse leaders rated their
mean EDMC score higher than their German-speaking counterparts in Europe.

Conclusions

This exploratory study is the first of its kind to focus on nurse leaders’ confidence regarding ethical decision-
making in an international context. An overarching factor structure was identified, which is shared by the two
samples of nurse leaders and to examine (sub)scales’ psychometric properties.

This newly developed scale is an effective tool for measuring ethical decision-making confidence in nurse
leaders from a variety of backgrounds. The promising results of this study should be replicated to ensure
validity and reliability of the EDMC scale measuring skill-related and behavior-related concepts.
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Introduction

Chemotherapy-induced peripheral neuropathy (CIPN) is a worldwide
concern in patients receiving neurctoxic agents. There is no evidence-
based treatment available so far (1).

The aim of this randomized control trial was to determine the efficacy of
home based HTEMS therapy in CIPN patients compared to
transcutaneous electrical nerve stimulation (TENS).

Methods

Male and female cancer patients with clinical relevant CIPN 4 to 24
weeks after ending of neurotoxic chemotherapy (platinum or taxane)
were randomized to HTEMS or TENS therapy. Primary and secondary
outcomes were measured at baseline (T0) and after 8 weeks of therapy
(T1).

Primary outcome: EORTC-QLQ-CIPN 20 questionnaire.

Secondary outcomes: clinical examination, classification of CINP after
CTCAE and the EORTC QLQ-C30 guestionnaire.

Interventions were performed at least 5 days a week, for 30 minutes at
home.

Results

51 patients were included in the study, one patient was lost to follow-up.
25 patients supplied with HTEMS and 25 patients supplied with TENS
were analysed per intention to treat for the primary endpoint. 42
patients (HTEMS n=22, TENS n=20) were analysed per protocol for
secondary outcomes. 8 patients did not fulfil compliance criteria.
Primary outcome: Improvements of the sensory and motor scale in
both groups (HTEMS p<.001and p=.003; TENS p=.004 and p=.003).
(Fig. 1 and 2)

Secondary outcomes: Improvements in the classification of CIPN after
CTCAE (grade 1=mild to 4= life-threatening) in both groups from 2 to 1
in the HTEMS (p=.012) and 3 to 1 in the TENS (p=.004) group. (Fig. 3)
Improvements in EORTC QLQ-C30 in quality of life (+8.7%, p=.018)
and physical functioning (+7.9%, p=.006) in the HTEMS group, and pain
(-17.5%, p=.039) in the TENS group.

No between group differences in any variable or further changes in
other parameters.

Conclusion

This randomized controlled trial addressed a worldwide significant
problem in many cancer patients - CIPN. We showed that both modes
of electrical stimulation were successful in improving relevant limitations
in daily life. However, with this design, it is not possible to estimate the
influence of spontaneous improvements over time.
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FIG.1 Changes in EORTC-QLQ-CIPN 20 sensory scale before (T0) and after (T1)
interventions in the HTEMS and TENS groups. Significant within group changes **p<.001
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FIG.2 Changes in EORTC-QLQ-CIPN 20 motor scale before (T0) and after (T1)
interventions in the HTEMS and TENS groups. Significant within group changes *p<.01
Values are presented as means + SD.
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Objective

Chemotherapy-induced peripheral neuropathy (CIPN) is a worldwide concern in patients receiving neurotoxic
agents for cancer therapy. Unfortunately, there is no evidence-based treatment available so far (1). High tone
external muscle stimulation (HTEMS) is a promising therapeutic approach to alleviate symptoms of CIPN in
diabetic peripheral neuropathic patients. Therefore, the primary objective of this randomized control trial was
to determine the efficacy of home based HTEMS therapy in CIPN patients compared to transcutaneous
electrical nerve stimulation (TENS).

Methods

Male and female cancer patients with clinical relevant CIPN 4 to 24 weeks after ending of neurotoxic
chemotherapy (platinum or taxane) were randomized to HTEMS or TENS therapy. Primary and secondary
outcomes were measured at baseline and after 8 weeks of therapy. The primary outcome were changes in the
patient-reported EORTC-QLQ-CIPN 20 questionnaire. Secondary outcomes included clinical examinations, a
classification of CINP after CTCAE and the EORTC QLQ-C30 questionnaire. Both electrical interventions were
performed at least 5 days a week, for 30 minutes at home.

Results

Fifty-one patients were included in the study, one patient was lost to follow-up. Twenty-five patients supplied
with HTEMS and 25 patients supplied with TENS were analysed per intention to treat for the primary endpoint.
Forty-two patients (HTEMS n=22, TENS n=20) were analysed per protocol for secondary outcomes because
8 patients did not fulfil the minimal usage criteria of 1200 minutes electrical therapy. The primary outcome
guestionnaire improved for the sensory and motor scales in both groups (HTEMS p<.001, p=.003; TENS
p=.004, p=.003). Also the classification of CIPN after CTCAE (grade 1=mild to 4= life-threatening) improved in
both groups from 2 to 1 in the HTEMS (p=.012) and 3 to 1 in the TENS (p=.004) groups. The EORTC C30
showed significant improvements in quality of life (+8.7%, p=.018) and physical functioning (+7.9%, p=.006) in
the HTEMS group, and pain (-17.5%, p=.039) in the TENS group, only. There were no between group
differences in any variable or further changes in other parameters.

Conclusions

This randomized controlled trial addressed a worldwide significant problem in many cancer patients - CIPN.
We showed that both modes of electrical stimulations were successful in improving relevant limitations in daily
life. However, with this design, it is not possible to estimate the influence of spontaneous improvements over
time.
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Tendons are hierarchically organized
connective tissues that anatomically link
muscle to bone and enable efficient energy
transmission from muscle to the skeleton
[1,2]. Healthy tendens harbor few cells, are
rich in extracellular matrix (ECM) and have
a low blood vessel density [3]. Injured
tendons, however, are characterized by an
excessive deposition of ECM, an increase
in cell number and excessive blood vessel
ingrowth. It is assumed that pro- and
antiangiogenic factors are well balanced in
healthy

vascularization, whereas this balance is lost

tendon, maintaining low
in overused or injured tendon. Additionally,
hypoxia inducible factor 1 alpha (HIF1-a) is
supposed to be a crucial player in terms of
oxygen regulation and blood supply. But,
this mechanism remains poorly understood
in healthy and overused tendons. [4,5].

OBJECTIVE

» To analyze potential oxygen- dependent
pro- and antiangiogenic mechanisms
exerted by tendon cells with a focus on
HIF1-a (hypoxia inducible factor 1a).

METHODS

» Human semitendinosus tendon derived
stem/ progenitor cells (TDSPCs) and
human adipose tissue derived stem cells
(ADSCs) were cultured under normaoxic
(19% O,) and hypoxic conditions (5%
0,). Cell supematants were tested in a
human umbilical vein endothelial cell
(HUVEC) based tube formation assay,
allowing to assess their impact on
angiogenesis- related cellular
mechanisms. ADSCs were used as a
control group to validate the model, since
they are known to induce angiogenesis
[6]. (Figure 1)
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» Human and rat tendon cells and dermal
fibroblasts cultured under different O,
concentrations, are analysed by Western
Blot regarding HIF1-a and other
angiogenesis related factors. Additionally,
the HET-CAM (hen's egg test — chorion
allantoic membrane) assay is established
for the analysis of pro-and antiangiogenic
effects of tendon cells. (Figure 3)
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Figure 2: Quantification of HUVEC tube formation assay reveals that tendon
stem/progenitor cell (TDSPC) derived conditioned medium (CM) cultivated at
5% O, significantly reduces the number of meshes, compared to
proangiogenic adipose derived stem cell (ADSC) derived conditioned
medium.

compared to ADSC CM (5% O,) and
TDSPCs CM 19% O, (p=0.005). (Figure 2)

CONCLUSION & OUTLOOK
With this work we show that cultured tendon
cells exert antiangiogenic mechanisms
mediated by soluble factors. In future work,
these factors will be further examined by
mass spectrometry and mRNA sequencing.
Moreover, potential changes of the balance
between pro- and antiangiogenic factors will
be examined by in vitro and ex vivo model of
tendon disease.

The HET-CAM assay will be established for
examining the anti-angiogenic effect of
tendon cells on the blood vessel network.
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Objective

Tendons are hierarchically organized connective tissues that anatomically link muscle to bone and enable
efficient energy transmission from muscle to the skeleton [1,2]. Healthy tendons harbor few cells, are rich in
extracellular matrix (ECM) and have a low blood vessel density [3]. Injured tendons, however, are
characterized by an excessive deposition of ECM, an increase in cell number and excessive blood vessel
ingrowth. It is assumed that pro- and antiangiogenic factors are well balanced in healthy tendon, maintaining
low vascularization, whereas this balance is lost in overused or injured tendon. Additionally, hypoxia inducible
factor 1 alpha (HIF1-a) is supposed to be a crucial player in terms of oxygen regulation and blood supply. But,
this mechanism remains poorly understood in healthy and overused tendons. [4,5].

The objective is to analyze potential oxygen- dependent pro- and antiangiogenic mechanisms exerted by
tendon cells with a focus on HIF1-a (hypoxia inducible factor 1a).

Methods

Human semitendinosus tendon derived stem/ progenitor cells (TDSPCs) and human adipose tissue derived
stem cells (ADSCs) were cultured under normoxic (19% O2) and hypoxic conditions (5% 02). Cell
supernatants were tested in a human umbilical vein endothelial cell (HUVEC) based tube formation assay,
allowing to assess their impact on angiogenesis- related cellular mechanisms. ADSCs were used as a control
group to validate the model, since they are known to induce angiogenesis [6]. (Figure 1)

Human and rat tendon cells and dermal fibroblasts cultured under different O2 concentrations, are analysed
by Western Blot regarding HIF1-a and other angiogenesis related factors. Additionally, the HET-CAM (hen‘s
egg test — chorion allantoic membrane) assay is established for the analysis of pro-and antiangiogenic effects
of tendon cells. (Figure 3)

Results
TDSPCs conditioned medium (CM) generated at 5% O2 significantly decreased the number of formed tubes
compared to ADSC CM (5% 02) and TDSPCs CM 19% O2 (p=0.005). (Figure 2)

Conclusions

With this work we show that cultured tendon cells exert antiangiogenic mechanisms mediated by soluble
factors. In future work, these factors will be further examined by mass spectrometry and mRNA sequencing.
Moreover, potential changes of the balance between pro- and antiangiogenic factors will be examined by in
vitro and ex vivo model of tendon disease.

The HET-CAM assay will be established for examining the anti-angiogenic effect of tendon cells on the blood
vessel network.
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Introduction and Objectives

as well as the occurrence of the shorter isoform.

High expression of the human-voltage gated proton channel (Hy1)
significantly correlated with negative prognesis in studies of|
breast cancer and colorectal cancer cells. Several isoforms of
Hy1 are known. A short isaform contributes to the pathogenesis of
chronic lymphocytic leukemia. The aim of the study was to detect
expression differences of the H,1 gene (HVCN1) in mononuclear
cells of acute leukemias, non-Hodgkin lymphomas and controls,

rsity, Nuremberg, Germany
ty, Nuremberg, Germany

We analysed HVCN1-mRNA expression in 103 blood and 65 bone marrow samples from 33 patients (25 acute
myeloid leukemia (AML), five acute lymphatic leukemia (ALL), two multiple myeloma (MM), one B-cell non-Hodgkin
Iymphoma (NHL)) and 11 non-leukemic individuals. Data were obtained by gPCR using GAPDH as reference
The presence of the two isoforms was analysed in 33 samples by RT-PCR.

Methods

Transcript val
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Figure 1. Architectural model of Hy1-channel. Kindly provided by Dr. Gustava Chaves.

Figure 2. Typlcal Image of qPCR-amplification curves.
fluorescance detection in real-time during & GPCR run. blue: HYCH1 (FAM), yellow: variants 1, 2 and 3. mRNA and prolein sequence were derived from NCBSI
GAPDH [VIC), red line: threshold. Image taken and modified with oPCR analysis Genbank: NH_001040107 2, NM_032363.4, N_D01285413.2

software from Biorad.

llustration of Figure 3. RT-PCR analysis of cxpression of H,1 channel mRNA-transcript

The resulting AACq values demonstrated a wide dispersion as well as significant lower HYCN1 expression in AML (p=4e-08), ALL (p=5.5e-02) and MM (Mean 2+AACq=0.05) compared
to the control group. In contrast, 2.8-fold higher HVCN1 expresswn was measured in NHL. Direct comparison of sample materials from identical patient showed higher HYCN1
Di

expression in bone marrow pl p to blood

ion b short and long isoforms were not possible by RT-PCR.

Significantly lower HVCN1 expression in blood cancer

Comparison of sample material
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Figure 4, A3Cq-valuse plotted to control group and diseases. The mRNA-expression was analysed in conurol tn=11), AL (n=25). ALL {n=flve}, WM
(n=two) anc B-cell NHL (n=one) samples, Lower HYGNT expression was semonstrated in samples from AML, ALL and MM compared to contral group.
GPCR-resulls Becell NHL showed higher HVCN1 expression than conlrol samples. Use af TagMan assays for GAPDH (Hs999905_m) and HVCNT
(Hs01032538_m1) from Apolied Biosystems (Waltham, Massachusetts, United States)

Compa

Figure 7. ACq-values plotted by age. qPCR-resuils showed no carrelation
between HVCN1 expression and age of patents (=-0.24; p > 0.05).
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Figura 8. Representation of A\Cq-values depending on sex of individuals.
Gomparison of samples from male (n=31) and female {n=13) patients showed no
significant difference between HVCN1 expression in these groups (p=11.5237).
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Conclusion and Outlook

Wide di ion confirmed inter 2l differences of HVCN1

expresslon Lower HVGN1 expression in AML, ALL, and MM is an

indicator for lower functional importance of the Hy1 channel in

these diseases.

= It is unclear whether cellular expression changes or loss of cell
populations with higher HYGN1 expression are responsible.

= Future steps include evaluation of clinical patient data, expansion of the|
patient cohort and investigation of cell-specific HVCN1 expressions.

Expression differences between sample materials should be
further investigated by testing both sample materials from the
same patients.

The location of the splice sites at the extreme 5' end complicated
the differentiation between the two isoforms.

The use of isoform-gPCR assays could be examined.
= Confirmation of higher expression of the. snnn isoform would be,
beneficial for the of
Therapeutic options could prevent |nmnmcn of the physiologically!
relevant long isoform.
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Objective

High expression of the human-voltage gated proton channel (Hv1) significantly correlated with negative
prognosis in studies of breast cancer and colorectal cancer cells. (1,2,3) Several isoforms of Hv1 are known.
(3,4) A short isoform contributes to the pathogenesis of chronic lymphocytic leukemia. (4) The aim of the study
was to detect expression differences of the Hy1 gene (HVCNL1) in mononuclear cells of acute leukemias, non-
Hodgkin lymphomas and controls, as well as the occurrence of the shorter isoform.

Methods

We analysed HVYCN1-mRNA expression in 103 blood and 65 bone marrow samples from 33 patients (25 acute
myeloid leukemia (AML), five acute lymphatic leukemia (ALL), two multiple myeloma (MM), one B-cell non-
Hodgkin lymphoma (NHL)) and 11 non-leukemic individuals. Data were obtained by gPCR using GAPDH as
reference gene. The presence of the two isoforms was analysed in 33 samples by RT-PCR.

Results

The resulting AACq values demonstrated a wide dispersion as well as significant lower HYCN1 expression in
AML (p = 4e-08), ALL (p = 5.5e-02) and MM (Mean2+AACq = 0.05) compared to the control group. In contrast,
2.8-fold higher HYCN1 expression was measured in NHL. Direct comparison of sample materials from identical
patient showed higher HYCN1 expression in bone marrow samples compared to blood samples. Differentiation
between short and long isoforms were not possible by RT-PCR.

Conclusions

Wide dispersion confirmed interindividual differences of HVCN1 expression. Lower HVCN1 expression in AML,
ALL, and MM is an indicator for lower functional importance of the HV1 channel in these diseases. It is unclear
whether cellular expression changes or loss of cell populations with higher HYCN1 expression are responsible.
Future steps include evaluation of clinical patient data, expansion of the patient cohort and investigation of
cell-specific HVCN1 expressions. The location of the splice sites at the extreme 5' end complicated the
differentiation between the two isoforms. Confirmation of higher expression of the short isoform would be
beneficial for the development of cancer-specific biomarkers. Therapeutic options could prevent inhibition of
the physiologically relevant long isoform.
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Background. Due to numerous complicating environmental and patient-related factors, diagnoses in patients with disorders of
consciousness (DOC) are prone to misdiagnosis, especially, if examiners solely rely on clinical testing at patients’ bedside [1]. Thus,
research in recent years has sought additional approaches to make diagnosis in patients with DOC more reliable. One such
approach discussed with great promise in current literature is functional Magnetic Resonance Imaging (fMRI) [2].

Aim. The main objective of this study was to investigate the response rates of patients with DOC in fMRI. Possible inconsistencies
in the assessment of behavioural and neuronal correlates of consciousness should be uncovered. Furthermore, the study aimed to
determine the indication, reliability and practical utility of fMRI for identifying preserved consciousness in patients with DOC and

its use to improve the diagnostic process.

Methods. In line with the approach of Monti et al. (2010) [3],
71 patients with DOC (34 with Unresponsive Wakefulness
Syndrome (UWS), 33 in Minimally Conscious State (MCS), 4
recovered according to the Coma Recovery Scale-Revised (CRS-
R)) and 27 healthy controls performed a motor imagery task
while being scanned with fMRI technique at the Christian
Doppler Medical Centre in Salzburg, Austria. Blood-oxygen-
level-dependent responses in the supplementary motor area
(SMA) were then investigated in a region of interest (ROI)
analysis and results were associated with various clinical
parameters.

Results. Significant activations in the SMA during the motor
imagery task were found in 9 of 71 patients with DOC (12.7%;
e.g., Figure 1) compared to 25 of 27 controls (92%; e.g., Figure
2). Of the 9 patients who neuronally responded to the motor
imagery task, 3 had been clinically classified as recovered, 5 as
MCS and 1 as UWS. All 9 patients who showed significant
activations in the SMA had a non-traumatic brain injury.

Conclusions. This study includes one of the largest samples to
date of patients with DOC who have been assessed by fMRI for
their neuronal responses in a command-following task and thus
represents an important extension of research in this area. The
high response rate of our control group showed the reliability
of the procedure. The proportion of patients who were able to
follow the commands were similar to the proportion reported
by Monti et al. (2010). Nevertheless, in contrast to their
findings, all our patients who showed significant activations in
the SMA had a non-traumatic brain injury and most of them
were clinically classified with a higher level of consciousness
(i.e. MCS or recovered). However, the patient who was clinically
diagnosed with UWS and responded with significant activations
in the SMA, demonstrates the need for fMRI as an additional
diagnostic tool in everyday clinical practice in order to perform
more reliable differential diagnostics and find patients whose
conscious perception would be missed at the bedside.

Figure 2. Activity pattern of a healthy control during motor imagery task
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Objective

The Locked-in Syndrome (LiS) is one of the severest neurological conditions, classically defined as a loss of
all voluntary muscle movements except vertical eye movements and blinking motions combined with preserved
cognitive abilities. Most cases are caused by the thrombosis of the basilar artery which results in the infarction
of the ventral pons. Nevertheless, there are patients whose symptoms involve a dysfunction in consciousness
and other cognitive abilities. These patients suffer from the Locked-in Plus Syndrome (LIPS). The main
objective of this study was to explore differences between LiS and LIPS patients, focusing on lesion patterns.

Methods

Nine LiS patients were retrospectively identified and assigned to three groups (no major cognitive impairment,
disturbances in cognition or consciousness and no consciousness detectable) according to clinical parameters
like the Coma Recovery Scale-Revised. MRI scans were segmented semiautomatically using the 3D Slicer
software package in order to identify the lesions and calculate different 2D and 3D shape features. With the
help of these parameters, differences between the three groups were determined.

Results

Of the nine LiS patients involved, two had no major cognitive impairment, six showed disturbances and one
displayed no signs of consciousness at all. A Kruskal-Walllis test including exact methods due to the very small
sample size was conducted to examine the differences according to the lesional parameters. Significant
differences (H(2)=4.82, p=.048) between the groups were found concerning the elongation of the lesions.

Conclusions

Lesions of LiS patients are round and confined to the pons, whereas lesions of LIPS patients are more
elongated and reach other neighbouring areas as the mesencephalon, thalamus or the ascending reticular
activating system. Our findings are in line with other studies which showed cognitive impairments in LiS
patients who had lesions that expanded beyond the pons [1,2]. However, as our study sample is very small,
more studies are needed to confirm our findings. The differentiation of LiS and LIPS patients is important as
the patients need completely different therapies and care. Moreover, LIPS should not be confused with
disorders of consciousness like the unresponsive wakefulness syndrome as the pathophysiology and therefore
possible future therapeutic approaches differ.
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Background. The Locked-in Syndrome (LiS) is one of the severest
neurological conditions, classically defined as a loss of all voluntary muscle
movements except vertical eye movements and blinking mations
combined with preserved cognitive abilities [1]. Most cases are caused by
the thrombosis of the basilar artery which results in the infarction of the
ventral pons [2]. Nevertheless, there are patients whose symptoms go
beyond the ones described and involve a dysfunction in consciousness and
other cognitive abilities. These patients suffer from the Locked-in Plus
Syndrome (LIPS).

Hypothesis. The main abjective of this study was to explore differences
between LiS patients with and without impairments of consciousness,
focusing on the lesion patterns. We hypothesized that more severely
affected patients tend to have lesions that extend further rostral from the
pons into the mesencephalon and the thalamus or further dorsal involving
the ascending reticular activating system (ARAS).

e,

_ _ T
Figure 1. Lesion of a LiS patient

Methods. Nine LiS patients were retrospectively identified at the
Department of Neurclogy at the Christian Doppler Medical Centre,
Salzburg, Austria and assigned to three groups (no major cognitive
impairment, disturbances in cognition or consciousness and no
consciousness detectable) according to clinical parameters and medical
reports like the Coma Recovery Scale-Revised [3]. MRI scans were
segmented semiautomatically using the grow from seeds algorithm of 3D
Slicer software package in order to identify the lesions and calculate
different 2D and 3D shape features [4-6]. With the help of these
parameters, differences between the three groups were determined.

Results. Of the nine LiS patients involved, two had no major cognitive
impairment, six showed disturbances and one displayed no signs of
consciousness at all. A Kruskal-Wallis test including exact methods due to
the very small sample size was conducted to examine the differences
between the three groups according to the lesional parameters, Significant
differences (H(2)=4.82, p=.048) between the groups were found
concerning the elongation of the lesions (see Figure 1 and 2) which
describes the relation of the main axis to the smallest axis or in other
words how oblong the lesion is. I

Figure 2. Lesion of a LIPS patient

Conclusion. Our results show that LiS and LIPS are caused by different lesions. Lesions of LiS patients are round and confined to the pons,
whereas lesions of LIPS patients are more elongated and reach other neighbouring areas. The occlusion of the paramedian arteries which
originate shortly after the bifurcation of the basilar artery (top of the basilar syndrome) result in lesions of the medial and intralaminar
thalamic nuclei which play an important role for consciousness and other cognitive functions [7]. Another structure that could be involved is
the ARAS, situated in the dorsal brainstem and important for arousal and therefore consciousness [8]. Our findings are in line with other
studies which showed cognitive impairments in LiS patients who had lesions that expanded beyond the pons [9,10]. However, as our study
sample is very small, more studies are needed to confirm our findings. The differentiation of LiS and LIPS patients is important as the patients
need completely different therapies and care. Moreover, LIPS should not be confused with disorders of consciousness like the unresponsive
wakefulness syndrome as the pathophysiology and therefore possible future therapeutic approaches differ.
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Objective

Due to complicating environmental and patient-related factors, diagnoses in patients with disorders of
consciousness (DOC) are prone to misdiagnosis, especially, if examiners solely rely on clinical bedside testing.
Thus, research has sought additional approaches to make diagnosis of DOC more reliable. One such approach
is functional Magnetic Resonance Imaging (fMRI). The main objective of this study was to investigate the
response rates of patients with DOC in fMRI. Possible inconsistencies in the assessment of behavioural and
neuronal correlates of consciousness should be uncovered. Furthermore, the study aimed to determine the
indication, reliability and practical utility of fMRI for identifying preserved consciousness in patients with DOC
and its use to improve the diagnostic process.

Methods

In line with the approach of Monti et al. (2010) [1], 71 patients with DOC (34 with Unresponsive Wakefulness
Syndrome (UWS), 33 in Minimally Conscious State (MCS), 4 recovered according to the Coma Recovery
Scale-Revised (CRS-R)) and 27 healthy controls performed a motor imagery task while being scanned with
fMRI technique at the Christian Doppler Medical Centre in Salzburg, Austria. Blood-oxygen-level-dependent
responses in the supplementary motor area (SMA) were then investigated in a region of interest (ROI) analysis
and results were associated with various clinical parameters.

Results

Significant activations in the SMA during the motor imagery task were found in 9 of 71 patients with DOC
(12.7%; e.g., Figure 1) compared to 25 of 27 controls (92%; e.g., Figure 2). Of the 9 patients who neuronally
responded to the motor imagery task, 3 had been clinically classified as recovered, 5 as MCS and 1 as UWS.
All 9 patients who showed significant activations in the SMA had a non-traumatic brain injury.

Conclusions

This study includes one of the largest samples to date of patients with DOC who have been assessed by fMRI
for their neuronal responses in a command-following task. The high response rate of our control group showed
the reliability of the procedure. The proportion of patients who were able to follow the commands were similar
to the proportion reported by Monti et al. (2010). Nevertheless, in contrast to their findings, all our patients who
showed significant activations in the SMA had a non-traumatic brain injury and most of them were clinically
classified with a higher level of consciousness (i.e. MCS or recovered). However, the patient who was clinically
diagnosed with UWS and responded with significant activations in the SMA, demonstrates the need for fMRI
as an additional diagnostic tool in everyday clinical practice in order to perform more reliable differential
diagnostics and find patients whose conscious perception would be missed at the bedside.
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Background

Little is known about lipoedema and its long-term effects’.
Epidemiologic data are scarce and estimates range from 1 in
72,000 in the United Kingdom? to 11% in post-pubertal women
and girls in Germany®. To date, no therapy has been
described that eliminates the cause of the disease, but
liposuction may reduce symptoms and improve functioning
and mobility™ 4.

The accumulation of adipose tissue results in symmetrical
swellings just above the ankles or wrists (cuff marks), which
are characteristic of lipoedema. Although the name suggests
swelling caused by body water, the deformity is actually
caused by fat cells. Initial onset and exacerbation of
symptoms are associated with hormonal changes such as
puberty, pregnancy or menopause, although hormonal causes
have not yet been proven’.

Some characteristic symptoms of lipoedema 3 #

. nedules to swellings

. uneven skin as well as dimples,

. formation of skin flaps mostly on the lower, less
frequently on the upper extremities,

. localized pain,

. tenderness,

. bruising, often without cause.

Research question and objectives

The painful nature of lipopedema and the often prolonged
periods of pain place high demands on patient self-
management. To obtain an overview of pain patterns and
pain-related problems, self-management needs in dealing with
pain and other symptoms, a narrative literature review was
conducted.

Methods

A five-step process was developed for this review, which is
summarized in Table 1 on the right. All types of English- and
German-language publications that addressed lipoedema as
a main topic or therapeutic strategies for it were included. The
search took place from January to April 2021.

Conclusions

BR,‘\Ct LSUS

MEDIZINISCHE PRIVATUNIVERSITAT

rch question:

Resear 3
What is known about pain patterns and pain-related self-management needs in women with lipoedema?

Datebases searched Results after title and
Cinahl, Web of abstract screening:
Science, PubMed, 48 results
AWMF, topic-related  * After ful text
German journals,
reference search
- exira

4 guidelines.
> 9research papers

el (@)
building text passages into a pre-siructured

Social

Model of Pain)

Results from the category "biological”s

Primary pain phenomena are localized pain, tendemess,
painful tightness and pain from touch and pressure during
activities in the swollen areas. Heaviness and pain from even
light touch are described!.

Secondary pain phenomena occur as:

0 Joint pain (mostly knee and hip),
0 back pain
0 pain due to restricted movement and sparing behavior

Results from category “psycho”

There are reports of a high proportion of lippedema patients
also suffering from depression, low self-esteem, self-harming
behaviour and eating disorders. Similar to chronic pain,
psychological disorders can exacerbate the negative effects of
lipoedema.

Results from category “social”®

Those affected experience stigmatisation due to the publicly
noticeable physical change, which is often mistaken for being
overweight. Equally public are failed attempts to lose weight,
which in patients with lipoedema has little effect on the
deformity of the legs.

Family relationships are described ambivalently: Women of
previous generations may also be affected and convey
enduring this inheritance as the only solution strategy.

Pain treatment strategies for lipoedema patients must especially take into account the psycho-social concomitants andfor burden
and address the interaction between pain, chronification processes, social life and improved well-being. So far, only few offers
are available for this in the German-speaking countries. Lipoedema patients can receive support with nutrition and exercise and
get information about therapy options. Structured inclusion of pain management, such as raising awareness of the risk of
developing chronic pain, should be developed based on patients' needs and investigated for its effectiveness.

This review formed the theoretical basis for an interview study conducted with lipoedema patients in Austria. Based on the
literature, a knowledge gap regarding the frequency of pain syndromes and chronic pain was revealed in the patient group. The
results also show how important early psychological therapy is for lipoedema patients.
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PAIN PHENOMENON LIPOEDEMA
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Objective

Lipoedema is a little-known condition that is often misdiagnosed (1, 3). Lipoedema presents with nodular to
swollen areas that can lead to induration, nodular, uneven skin, as well as dimpling and skin flap formation,
most commonly on the lower extremities, more rarely on the upper extremities. The accumulation of adipose
tissue results in characteristic symmetrical swelling of the extremities, ending above the ankles or wrists (cuff-
sign)(1). Primary pain phenomena include localized pain, tenderness, painful tightness, and pain on touch and
pressure during activities (1-3)

To get an insight in necessary self-management of pain and symptoms, a narrative review was conducted to
identify requirement of self-management for coping with phenomena of pain in lipoedema and associated
comorbidities.

Methods

The narrative literature review includes international medical and guideline databases, as well as social media
reports from affected persons. Analysis was performed using the content analysis method. Requirements of
self-management, coping behaviour as well as individual case descriptions were searched.

Results

48 publications were identified. Guidelines and publications on guidelines accounted for a large proportion.
Presentation of results outlines the range of requirements to manage pain with a bio-psycho-social pattern in
the synthesis. Limiting spontaneous and pressure pain and secondary pain phenomena such as joint pain
and mobility limitations are described. The prevention of chronification of pain in association with lipoedema
has not yet been a direct aim in the therapeutic strategy.

Conclusions

Pain treatment strategies for lipoedema patients must especially take into account the psycho-social
concomitants and/or burden and address the interaction between pain, chronification processes, social life and
improved well-being. So far, only few offers are available for this in the German-speaking countries.
Lipoedema patients can receive support with nutrition and exercise and get information about therapy options.
Structured inclusion of pain management, such as raising awareness of the risk of developing chronic pain,
should be developed based on patients' needs and investigated for its effectiveness.

This review formed the theoretical basis for an interview study conducted with lipoedema patients in Austria.
Based on the literature, a knowledge gap regarding the frequency of pain syndromes and chronic pain was
revealed in the patient group. The results also show how important early psychological therapy is for lipoedema
patients.
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INTRODUCTION

The contents of several wood species are known to harbor antimicrobial’, antiviral?, anti-inflammatory® and wound
healing* capacities. The aim of this work was, to identify beneficial properties of Austrian larch, birch and beech bark
extracts for their potential usage as additives or active ingredients for dermatological applications.

Anti-microbial activity of wood bark extracts

Agar diffusion and broth growth tests were used to
study the anti-microbial activity of wood extracts. All
tested Gram-positive strains, including MRSA, C.
acnes and S. epidermidis, were susceptible to birch
and beech extracts, whereas gram negative E. coli,
was resistant. Inhibition zones are displayed in Table
1. Results were confirmed using a broth growth test.

Agar Diffusion Tests. A: MRSA with Vancomycin as positive
control, B: S. epidermidis with Penicillin as positive control,
C: C. acnes with Benzylpenicillin E-test on extra plate
(insert), D: E. coli with Ciprofloxacin as positive control on
agar plate. 1 = Birch Extract, 2 = Beech Extract, 3 = Larch
Extract, 4 = H20 (extract solvent/ negative control).

Bacterial strain Birch Beech Larch
MRSA 9.25 (*#k¥) 9.25 (****) 0 (ns)
C. acnes 9.75 (¥***) 10.5 (***¥) 747 haad
S. epidermidis 7.88 (****) 7.75 (***¥) 0 (ns)
E. coli 0 (ns) 0 (ns) 0 (ns)

Statistical analysis of agar diffusion test, inhibition zones are
displayed in mm. **** p < 0.0001

CONCLUSION & OUTLOOK

Wound-healing effect of wood bark extracts

A scratch assay was used to detect accelerated wound
closure in HaCaT cell lines after treatment with wood
extracts. Birch and beech extracts at a concentration
of 25 pg/ml significantly accelerated the wound closure
after 24 h.

150 HaCaT T

= a8h

Gap closure (%)
g
Gap closure (%)

SO SS S SAPP S
§
f"ﬁﬁ’* v“'};@;@ AR
Birch Extract Beech Extract

Pro-inflammatory cell signaling

IL-8 expression was measured in cell culture
supernatants from native or heat inactivated C. acnes
stimulated THP-1 and HaCaT cell lines after 24 h
extract incubation. In both cell lines, a dose dependent
increase in IL-8 expression was seen up to 500 pg/ml
and 100 pg/ml of birch and beech extract resp. The
decrease at higher extract concentrations correlates
with a decreased viability.

1500 THP-1- Birch Extract THP-1- Booch Extract

1L-8 pgim!

1L-8 pgimi

Our findings show a successful growth inhibition with birch and beech bark extracts of Gram-positive bacteria,
involved in skin diseases, like acne. Wound closing using an in-vitro scratch assay was shown to be faster with low
concentrations of birch and beech extract treatments compared to controls. Whereas beneficial properties of birch
components are described in the literature, the very similar effects of beech contents are new. Their combined
positive effect in wound-healing and antimicrobial activity has great potential for treatment of various skin diseases. In
addition, the use of biomolecules in form of an extract from wood bark, which is often considered as waste or by-
product during a variety of industrial processes, enables a sustainable use of natural and renewable products.

" Schuster et al., BioResources 2020/ 2 Tienaho et al. Front Bioeng Biotechnol. 2021/ 2 Tuli et al. plants 2021/ * Ebeling et al. PLoS One 2014
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Objective

The contents of several wood species are known to harbor antimicrobial (1), antiviral (2), anti-inflammatory (3)
and wound healing (4) capacities. The aim of this work was to identify beneficial properties of larch, birch and
beech bark extracts in terms of antimicrobial activity and wound-healing capacity as well as immune-
modulating properties for the use of these wood extracts as additives or active ingredient for dermatological
applications in cosmetics and medicine.

Methods

Anti-bacterial activity was measured using bacterial agar diffusion assay and resazurin-based broth
microdilution assay. Test microorganisms included Cutibacterium acnes, Staphylococcus epidermidis, MRSA-
Staphylococcus aureus subsp. aureus Rosenbach and Escherichia coli. To gain more insight in cellular
response to wood extracts, resazurin based viability tests, scratch-assays using cell-free gap from Ibidi and
ELISAs for pro-inflammatory protein expression including IL-8 and IL-13 were performed.

Results

Birch and Beech extracts showed strong antimicrobial activities against gram positive bacteria, including C.
acnes, S. epidermidis and MRSA. Gram negative bacteria were not inhibited. Wound closure was enhanced
at 24h with birch and beech extracts at a concentration of 25 ug/ml compared to controls in the scratch-assays.
A dose dependent increase in IL-8 expression was seen after 24h birch and beech exposure in THP-1 and
HaCaT cell lines.

Conclusions

Our findings show a successful growth inhibition with birch and beech bark extracts of gram-positive bacteria,
involved in skin diseases. The combined positive effect in wound-healing and antimicrobial activity has great
potential for treatment of various skin diseases, including acne in future dermal applications. In addition, the
use of biomolecules in form of an extract from wood bark, which is often considered as waste or by-product
during a variety of industrial processes, enables a sustainable use of natural and renewable products.
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ZIELE
PAlegerelevante Wissensbestinde nehmen rasant zu und auch Versorgungsstrukturen verandern sich stindig, z.B. Paly-
morbiditét, Einbind betagter hen in die Gesellschaft der Zukunft. Dies erfordert innovative Bildungsméglich-

keiten, damit Pllegekrtifte den Anforderungen gerecht werden kénnen. Das Institut fir Pllegewissenschaft und -praxis
arbeitet daher bereits seit Jahren mit der SeneCura Gruppe und nun auch mit der Senevita Gruppe zusammen. Drei

weitere Kooperationen sind in Planung. Das gemeinsame Ziel: Entwicklung von mafgeschneiderten Lernplattformen zur

Fort- und Weiterbildung in der Langzeitpflege. Diese Lernplattformen werden »Campus« genannt

METHODEN

Aufbau und Weiterentwicklung von Campus:

Installation einer auf das Unternehmen angepassten

Lernplattform; Koppelung von M

Systematische Aufbereitung der Lerninhalte ist orien-
tiert an Leitlinien, gesetzlichen Grundlagen, aktuellen
Erkenntnissen aus der Versorgungsforschung und Un-

ternehmensstandards

Durchfihrung einer Pilotphase und Roll-out mit stan-
dardisierter Datenerhebung zu Usability und inhaltli-

cher Evaluierung

SCHLUSSFOLGERUNG

Campus bietet mafigeschneiderte, wissenschaftlich
fundierte, innovative Bildungsangebote, die sich an
den Bedarfen und Bedirfnissen der Kooperations-
partner und seinen Mitarbeitenden orientieren. Nach
Aktualisierung von bestehenden Lerinhalten und
Neuentwicklung von Lernkursen folgen Evaluations-
phasen und pflegewissenschafliche Begleitforschung,

um die litéit und lebens Lernen

positiv zu beeinflussen.

£
SeneCura senevit,

ERGEBNISSE

8000 30 27000
i ] -

Haher am Menschen

Lernen mit Smartphane,
Table!, PC oder Loplop - zu
jeder Zet, an jedem Ort

8000 Nufzer*innen,
27 000 Kursabschliisse,
30 Larnkurse.

Inhalte akivellin vier
Sprachen — drei waitere in
Planung

Zum Kursabschluss wird ein
personalisieries Zerfifikat
verliehen

Im Bacheler Plegewissen-

schoff Online ist Verkirzung
der Studiendaver durch Aa-
rechnungsverfahren maglich
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Objective

Pflegerelevante Wissensbesténde nehmen rasant zu und auch Versorgungsstrukturen verandern sich standig,
z.B. Polymorbiditat, Einbindung betagter Menschen in die Gesellschaft der Zukunft. Dies erfordert innovative
Bildungsmoglichkeiten, damit Pflegekrafte den Anforderungen gerecht werden konnen. Das Institut fur
Pflegewissenschaft und -praxis arbeitet daher bereits seit Jahren mit der SeneCura Gruppe und nun auch mit
der Senevita Gruppe zusammen. Drei weitere Kooperationen sind in Planung. Das gemeinsame Ziel:
Entwicklung von malRgeschneiderten Lernplattformen zur Fort- und Weiterbildung in der Langzeitpflege. Diese
online Lernplattformen werden ,Campus’ genannt.

Methods

Aufbau und Weiterentwicklung von Campus:

- Installation einer auf das Unternehmen angepassten Lernplattform; Koppelung von Managementsystemen

- Systematische Aufbereitung der Lerninhalte ist orientiert an Leitlinien, gesetzlichen Grundlagen, aktuellen
Erkenntnissen aus der Versorgungsforschung und Unternehmensstandards

- Durchfuhrung einer Pilotphase und Roll-out mit standardisierter Datenerhebung zu Usability und inhaltlicher
Evaluierung

Results

Lerninhalte in Campus ermdglichen ein zeit- und ortsungebundenes Lernen via Smartphone, Tablet, PC und
Laptop fur Uber 8.000 User*innen und kénnen mit Workshops oder Praxistrainings kombiniert werden. Die
Inhalte werden aktuell in vier Sprachen (an Landerspezifika angepasst) veroffentlicht und stehen als interaktive
Lernobjekte mit Bild-, Ton-, Text- und Quizsequenzen zur Verfiigung. Drei weitere Sprachen sind in Planung.
Nach erfolgreicher Absolvierung einer Lernerfolgskontrolle erhalten die User*innen ein personalisiertes
Zertifikat. Ca. 27.000 Kursabschlisse von tber 30 Lernkursen wurden bereits verzeichnet. Die onlinebasierten
Angebote sind fur Pflegekréafte verschiedener beruflicher Qualifikationen abrufbar. Eine Verkirzung der
Studiendauer im Bachelorstudiengang Pflegewissenschaft Online am Institut fir Pflegewissenschaft und -
praxis ist durch ein individuelles Anrechnungsverfahren beruflicher Kompetenzen kombiniert mit Campus
moglich.

Conclusions

Campus bietet maligeschneiderte, wissenschaftlich fundierte, innovative Bildungsangebote, die sich an den
Bedarfen und Bedirfnissen der Kooperationspartner und seinen Mitarbeitenden orientieren. Nach
Aktualisierung von bestehenden Lerninhalten und Neuentwicklung von Lernkursen folgen Evaluationsphasen
und pflegewissenschaftliche Begleitforschung, um die Versorgungsqualitéat und lebenslanges Lernen positiv
zu beeinflussen.
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Establishment of a fetal MRI method to measure the body composition
for the assessment of fetal fat mass and fat-free mass trajectories

David Surmann?, Niels Rochow’, Michael Noseworthy?, Bryon DeFrance3, Christoph Fusch!

'Department of Pediatrics, Paracelsus Medical University, Nurember
2Department of Pediatrics, *Department of Obstetrics and Gynecaology, McMaster University, Hamilton

INTRODUCTION RESULTS

— Itis recommended that preterm infants should develop like their
healthy fetal counterparts which stay in utero until term age.

— To optimize nutrition, growth references for body composition of
healthy fetuses would be needed.

— Available references for body composition (BC) are based on
deceased newborns and may not reflect physiological growth.

— Postnatal growth charts based on preterms are no physiological
reference.

- A non-invasive method to measure fetal body composition could be
fetal MRI (fetMRI). Measurement of the body composition by MRI has
been established for adults.

— The aim of this study is to develop a method to measure fetal body
composition with MRI.

— To review literature for potential side effects of fetal MRI.
— To validate fetMRI as a method of acquiring body composition in utero.

METHODS

- This validation study measured body composition in 10 subjects
scheduled for c-section during the 37 to 40 week of gestation. Data was
acquired with 1.5T Siemens Symphony Tim MRI device at McMaster
University, Hamilton, Canada.

— FetMRI was performed up to 3 days prior to birth. Up to 3 days
postnatally, a full body MRI (pMRI) scan as well as air displacement
plethysmography {Peapod) was conducted on the newbom.

- Dixon water suppressed sequences were segmented using 3D Slicer
(v4.11) with semi-automatic package ‘grow from seeds’.

— Two methods, i) phantom reference approach and ii) subcutan fat

referenced (SCF) were used to assess the fat mass.

i) A calibration phantom (Fig. 3) was developed with 0, 10, 20, 30, 40,

50 and 100% oil dissolved in sodium lauryl sulfate for MRI reference.

— i) The intensity of known reference tissue was analyzed:
subcutaneous fat and amniotic fluid (fetMRI) and subcutaneous fat and
the bladder of the newborn (pMRI)

- Most abundant intensity of subcutaneous fat was set to 100% fat and
amniotic fluid / bladder to 0% fat.

— Regression equations for relation between voxel intensity and percent
fat mass (FM%) and volume were used to calculate BC.

RESULTS

Literature review:

— We didn't identify studies which could show any
harmful long-term effects on the human fetus
related to the static magnetic field, pulsed radio
frequency or time-varying magnetic gradient
fields exposure (N= 1 review, 14 papers).

— Vena cava syndrome is a non-specific
complication for MRI that should always be
considered in longer examinations. This
complication can be prevented by laying the
pregnant woman into a left lateral side position.

Fig. 1: Vena cava and aorta
‘compression by the fetus (A)
and reliefed by tilting (B).

Phantom and development of regression analysis:

Fig. 2: Screenshot of calibration phantom  Fig. 3: Histograms gained from phantom
segmentation

— N=10 newborns with gestational age 38 + 2 weeks and
birth weight of 3553 + 360g.

— Repeatability of volume measurement was tested with 10 consecutive
measurements of the same baby.

Birth weight estimations:

a
7700 2900 3100 300 B0 3700 00270
Volume Peapod (cm?)

200 S0
Volume pMRI {emi)
e 0 U

= 0ok ¢ 11479
Re=0.960
7700 7800 3100 3900 3500 3700 I800ZT00

20 am
Weight Peaped (g) Weight pMRI {(g)
Fig. 5: Blue: fetMRI, red: pMRI, C&E Volume and weight
correlation to Peapod, D&F corelation between
PMRI & fetMRI
— Weight was calculated through the two compartments with it's specific
densities of 0.9007 g/cm3 (fat) and 1.064 g/cm3 (fat free mass).

— Body weight was estimated using fetMRI and highly correlates with the
birth weight R2= 0.9.

Evaluation of body composition:

200 H

¥ = 0,636 + 507,45
Ri= 0769

Fig. 4: Segmentation of baby
(velume/ histogram)
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Fig. 6: Blue: SCF, red: Phantom, G: the absolute fat contant, H: absolute fat-free mass, I: FM%
— Average deviation of FM% between fetMRI and Peapod was 2%.
— Phantom fetMRI and Peapod as well as pMRI and Peapod correlate
with R2 of 0.3 and 0.68, respectively.

— Subcutan fat referenced (SCF) fetMRI and Peapod correlate as well as
SCF pMRI and Peapod with R of 0,73 and 0,71, respectively.

CONCLUSION

— Literature review showed that fetal MRI seems to be save for the
human fetus.

— Fetal MRI could be used to assess fetal volume, weight and BC.

— In the future, fetal MRI will be employed to a longitudinal study during
pregnancy to establish reference data for fetal body composition.

Christoph Fusch, MD, PhD, Pediatrics, Paracelsus Medical University, christoph.fuscl

linikum-nuernberg.de
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Objective

To understand growth of fetal body composition (BC) during pregnancy, BC ideally shall be longitudinally
measured in healthy pregnancies delivering at term. Method of choice will be MRI: it allows non-invasive and
direct full body quantitation of compartments (fetMRI). In contrast, serial ultrasound relies on one- or two-
dimensional measurements (i.e. assessing bone length, circumferences of body parts or areas) followed by
transforming these data into compartment volumes by means of multilinear regression with obviously inbuilt
limitations and drawbacks.

MRI body composition has been established for adults. It is the aim of the current study to assess fetal body
composition using two approaches for calibration of fat mass. Results of pre- and postnatal measurements are
compared also against a second independent method, air displacement plethysmography (ADP). The second
aim was to review risk factors of fetMRI to compromise maternal or fetal well being.

Methods

Comparison of fetal and postnatal BC in 9 subjects scheduled for C-section at term. FetMRI scan was
performed up to 2 days prior to birth. Up to 3 days postnatally, BC was measured using a full body MRI scan
(PMRI; 1.5T Symphony Tim, Siemens; segmentation of Dixon water suppressed sequences using 3D Slicer
(v4.11), semi-automatic package ‘grow from seeds’). BC was measured using a second, independent method
(ADP, PeaPod, Cosmed, Concord,US)).For MRI absolute quantitation was done using (i) a calibration phantom
(Fig. 3) with 0, 10, 20, 30, 40, 50 and 100% oil dissolved in sodium lauryl sulfate and (ii) by using subcutaneous
fat tissue, urine and amnion fluid as internal reference for 0 and 100% fat calibration points. For (i) regression
equations of voxel intensity and %fat were used to calculate BC.

Results

Literature review did not identify studies proving harmful long-term effects on human fetuses related to static
magnetic fields, pulsed RF or time-varying magnetic gradient fields exposure (N= 1 review, 14 papers). For
positioning of preghant subjects, a vena cava syndrome should always be avoided by choosing a left lateral
side position. In total, 9 infants were analyzed. The soft tissue approach was outperforming the phantom
approach when fetal MRI was compared with the peapod. Postnal MRI and peapod were highly correlated

(Fig. 6).

Conclusions

The literature review showed fetal MRI seems to be save for a human fetus. Further, our validation study
shows that fetal MRI might be used to assess fetal BC. However, there are several options (voxel size, slice
thickness, use of similar coils, intensity inhomogeneity correction, position of phantom, short interval between
fetal MRI and PeaPod, phantom in size and position in the MR field) that might to be optimized to improve the
measurements. A standard protocol for fetMRI BC should be developed. In the future, fetal MRI will be
employed to a longitudinal study during pregnancy to establish reference data for fetal body composition.
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Introduction

Dihydrochalcones constitute a family of natural
polyphenals that are well known for their anti-
oxidative abilities. MF-15, a natural benzylated
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Methods

Compounds were evaluated in enzymatic assays
for their inhibitory activity on 17B-HSDS [2]
Activity on lipid mediator formation was
investigated in human M2 macrophages
analogous to Kretzer et al [3].

Cancer cell proliferation inhibition was measured
in hepatocellular carcinoma cell lines Hep3B.
Docking studies were conducted using GOLD 5.3.
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Conclusion

Among the derivatives of MF-15,
several showed improved
pharmacological effects on different
targets. C16, which displayed a
stronger inhibition of 17B-HSD5
than the parent compeund, also
showed a more potent effect on
hepatocellular  carcinoma cell
proliferation.

A lipid mediator prefiling in human
M2 macrophages displayed a strong
potential ~ for  upregulating  of
resolvins that counteract
inflammation. This effect was most
enhanced by compounds €3 and C7.
Docking studies were conducted on
several of the involved targets and
allowed us to pin down, which
modifications are associated with
improved activity on a particular
target and where  structural
optimization  towards  higher
bioactivity and selectivity is feasibla.
Benzylated dihydrochalcones are
prime examples of
polypharmacologically active
natural product-derived compounds
that would usually be disregarded
for their promiscuity. However, the
potent anti-cancer activities suggest
that it is worthwhile to analyze their
effects and to treat them as
promising lead structures.
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Veronika Temml?, Petra Huber-Cantonati2, Arthur Carre!, Paul Mike Jordan3, Rosa Herzog?, Guillaume Viault?,
Denis Seraphin?, Gabriele Moller®, Theresa Mahr?, Felix Schwitzer?, Jean-Jacques Helesbeux*, Oliver Werz3,
Johanna Pachmayr?, Daniela Schuster?

Ynstitute of Pharmacy/Pharmaceutical and Medicinal Chemistry, Paracelsus Medical University, Salzburg; Z2Institute of
Pharmacy/Pharmaceutical Biology and Clinical Pharmacy, Paracelsus Medical University, Salzburg; 3Department of
Pharmaceutical/Medicinal Chemistry, Institute of Pharmacy, Friedrich Schiller University Jena, Jena, Germany; “Univ Angers, SONAS,
SFR4207 QUASAV, Angers, France; ®Institute of Cancer and Diabetes , Helmholtz Zentrum Miinchen, Neuherberg, Germany; Contact:
Veronika.Temml@pmu.ac.at

Objective

Dihydrochalcones constitute a family of naturalpolyphenols that are well known for their anti-oxidative abilities.
MF-15, a natural benzylated dihydrochalcone contained in Melodorumfruticosum Lour. has been found to have
wideranging polypharmacological activity (on 5- and15-lipoxygenase (LOX), microsomal prostaglandin E2
synthase (MPGES-1), 17- hydroxysteroid dehydrogenase (173-HSD5)/prostaglandin Fsynthase (PGFS), and
the androgen and glucocorticoid receptors) leading to pronounced anti-inflammatory and anti-cancer effects
[1,2].

Based on this compound, a series of >80derivatives was synthesized and investigated for their
pharmacological and anti-cancer activity.

Methods

Compounds were evaluated in enzymatic assays for their inhibitory activity on 173-HSD5 [2].

Activity on lipid mediator formation was investigated in human M2 macrophages analogous to Kretzer et al [3].
Cancer cell proliferation inhibition was measured in hepatocellular carcinoma cell lines Hep3B.

Docking studies were conducted using GOLD 5.3

Results

Among the derivatives of MF-15, several showed improved pharmacological effects on different targets. C16,
which displayed a stronger inhibition of 173-HSD5 than the parent compound, also showed a more potent
effect on hepatocellular carcinoma cell proliferation.

A lipid mediator profiling in human M2 macrophages displayed a strong potential for upregulating of resolvins
that counteract inflammation. This effect was most enhanced by compounds C3 and C7.

Docking studies were conducted onseveral of the involved targets andallowed us to pin down, which
modifications are associated with improved activity on a particular target and where structural optimization
towards higher bioactivity and selectivity is feasible.

Conclusions

Benzylated dihydrochalcones are prime examples of polypharmacologically activenatural product-derived
compounds that would usually be disregarded for their promiscuity. However, the potent anti-cancer activities
suggest that it is worthwhile to analyze their effects and to treat them as promising lead structures.
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The Superficial Anastomosing Veins of the Human
Brain Cortex: A Microneurosurgical Anatomical Study

SO Tomasi, GE Emmanuele Umana, G Scalia, G Raudino, F Graziano, P Palmisciano, SM Priola, PF Cappai, C
Capone, PM. Lawrence, CA. Erés, KD. Martin, B Chaurasia, R Maugeri, G Iacopino, V Da Ros, MT. Lawton, CJ.
Griessenauer and PA. Winkler

Introduction: In this microneurosurgical and anatomical study, we characterized the superficial anastomosing veins
of the human brain cortex in human specimens.

Material and Methods: We used 21 brain preparations fixed in formalin (5%) that showed no pathological changes
and came from the autopsy sections. The superficial veins were dissected out of the arachnoid with the aid of a surgical
microscope.

Results: We dissected nine female and 12 male brain specimens, with an average age of 71 + 11 years (range 51-88
years). We classified the superficial veins in five types: (I) the vein of Trolard as the dominat vein; (II) the vein of
Labbé as the dominant vein; (I1T) a dominant sylvian vein group, and the veins of Trolard and Labbé nonexistent or
only rudimentary present without contact to the Sylvian vein group; (TV) very weak sylvian veins with the veins of
Trolard and Labbé codominant; and V) direct connection of Trolard and Labbé bypassing the Sylvian vein group. The
vein of Trolard was dominant (Type 1) in 21.4% and the vein of Labbé (Type 1I) in 16.7%. A dominant sylvian vein
group (Type 11I) was found in 42.9%. Type 1V and Type V were found in 14.3 and 4.7% respectively.

Conclusion: No systematic description or numerical distribution of the superior anastomotic vein (V. Trolard) and

inferior anastomotic vein (V. Labbé) has been found in the existing literature. This study aimed to fill this gap in

current literature and provide data to neurosurgeons for the practical planning of surgical approaches.

FIGURE 1 | Anatomical illustration of the vein of Trolard (TR) and vein of Labbé

(LA) and their relationship with central sulcus (CS). calcarine sulcus, (CAS) and

frontomarginal sulcus (FMS). The drawing is illustrating the distances between FIGURE 2 | Classification for the superficial
central sulcus (CS), calcarine sulcus (CAS), and frontomarginal sulcus (FMS). anaslomosing vein patterns

SSS, superior sagittal sinus: CS, central sulcus; CaS, calcarine sulcus; FMS, (According 1o Erds et al.) in the current study.

frontomarginal sulcus; Tr, vein of Trolard; La, vein of Labbé; DTr, distance vein

of Trolard-central sulcus.
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Study

Santino Ottavio Tomasi!, Giuseppe Emmanuele Umana?, Gianluca Scalia3, Giuseppe Raudino*, Francesca
Graziano®, Paolo Palmisciano?, Stefano M. Priola®, Pier Francesco Cappai®, Crescenyo Capone’, Peter M.
Lawrence®, Christian A. Erés®, Klaus D. Martin19, Bipin Chaurasiall, Rosario Maugeri'?, Gerardo lacopino??,
Valerio Da Ros!!, Michael T. Lawton8, Christoph J. Griessenauer?, Peter A. Winkler!

Christian Doppler Clinic, University Hospital Salzburg, Paracelsus Medical University, Salzburg, Austria; 2Department of Neurosurgery,
Cannizzaro Hospital, Catania, Italy; *Garibaldi Hospital, Catania, Italy; “Humanitas Centro Catanese di Oncologia, Catania, Italy; *Division
of Neurosurgery Health Sciences North, Northern Ontario School of Medicine, Sudbury, ON, Canada; °G. Brotzu Hospital, Cagliari, Italy;
"Department of Neurosurgery, University Hospital Zurich, Zurich, Switzerland; 8Department of Neurosurgery, Barrow Neurological Institute
(BNI), Phoenix, AZ, United States; *Department of Neurosurgery, Stadtisches Klinikum Dresden, Dresden, Germany; *°Neurochirurgie
Dresden, Dresden, Germany; *Department of Neurosurgery, University of Rome Tor Vergata, Rome, Italy; ?2Department of Neurosurgery,
University of Palermo, Palermo, Italy; Contact: s.tomasi@salk.at

Objective
In this microneurosurgical and anatomical study, we characterized the superficial anastomosing veins of the
human brain cortex in human specimens.

Methods

We used 21 brain preparations fixed in formalin (5%) that showed no pathological changes and came from the
autopsy sections. The superficial veins were dissected out of the arachnoid with the aid of a surgical
microscope.

Results

We dissected nine female and 12 male brain specimens, with an average age of 71 + 11 years (range 51-88
years). We classified the superficial veins in five types: (I) the vein of Trolard as the dominat vein; (I) the vein
of Labbé as the dominant vein; (lll) a dominant sylvian vein group, and the veins of Trolard and Labbé
nonexistent or only rudimentary present without contact to the Sylvian vein group; (IV) very weak sylvian veins
with the veins of Trolard and Labbé codominant; and V) direct connection of Trolard and Labbé bypassing the
Sylvian vein group. The vein of Trolard was dominant (Type 1) in 21.4% and the vein of Labbé (Type Il) in
16.7%. A dominant sylvian vein group (Type Ill) was found in 42.9%. Type IV and Type V were found in 14.3
and 4.7% respectively.

Conclusions

No systematic description or numerical distribution of the superior anastomotic vein (V. Trolard) and inferior
anastomotic vein (V. Labbé) has been found in the existing literature. This study aimed to fill this gap in current
literature and provide data to neurosurgeons for the practical planning of surgical approaches.
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Perforating Arteries of the Lemniscal Trigone:
A Microsurgical Neuroanatomic Description

Santino Ottavio Tomasi, Giuseppe Ei le Umana. Gianluca Scalia, Roberto Luis Rubio-Rodriguez, Giuseppe Raudino,
Julian Rechberger, Philipp Geiger, Bipin Chaurasia, Kaan Yag murlu, Michael T. Lawtonand Peter A. Winkler

Background: The perforating arteries in the dorsolateral zone of the midbrain play a crucial role in the functions of
the brain stem. Their damage due to herniation, pathological lesions, or surgery, favored by the narrow tentorial
incisura, can lead to hemorrhages or ischemia and subsequently to severe consequences for the patient.

Objective: In literature, not much attention has been directed to the perforating arteries in the lemniscus; in fact, no
reports on the perforators of this anatomical region are available. The present study aims to a detailed analysis of the
microanatomy and the clinical implications of these perforators, in relation to the parent vessels. We focused on the
small vessels that penetrate the midbrain’s dorsolateral surface, known as lemniscal trigone, to understand better their
microanatomy and their functional importance in the clinical practice during the microsurgical approach to this area.

Methods: Eighty-seven alcohol-fixed cadaveric hemispheres (44 brains) without any pathological lesions provided
the material for studying the perforating vessels and their origin around the dorsolateral midbrain using an operating
microscope (OPMT 1 FC, Zeiss). Measurements of the perforators” distances, in relation to the parent vessels, were
taken using a digital caliper.

Results: An origin from the SCA could be found in 70.11% (61) and from the PCA in 27.58% (24) of the hemispheres.
In one hemisphere, an origin from the posterior choroidal artery was found (4.54%). No perforating branches were
discovered in 8.04% of specimens (7).

Conclusion: The perforating arteries of the lemniscal trigone stem not only from the superior cerebellar artery (SCA),
as described in the few studies available in literature, but also from the posterior cerebral artery (PCA). Therefore,
special attention should be paid during surgery to spare those vessels and associated perforators. A comprehensive
understanding of the lemniscal trigone’s perforating arteries is vital to avoid infarction of the brainstem when treating

midbrain tumors or vascular malformations.

Spinothatamic wact Lasiscaltrigone

pertorators supply
shaded area

FIGURE 1 | A ical ill ion of the iscal trigone zone. a., artery. FIGURE 2| A ical picture of the mi ical di ion of the left lemniscal

trigonc zone.Used with ission [rom Barrow ical Institute, Phocnix, Arizona.
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Objective

In literature, not much attention has been directed to the perforating arteries in the lemniscus; in fact, no reports
on the perforators of this anatomical region are available. The present study aims to a detailed analysis of the
microanatomy and the clinical implications of these perforators, in relation to the parent vessels. We focused
on the small vessels that penetrate the midbrain's dorsolateral surface, known as lemniscal trigone, to
understand better their microanatomy and their functional importance in the clinical practice during the
microsurgical approach to this area.

Methods

Eighty-seven alcohol-fixed cadaveric hemispheres (44 brains) without any pathological lesions provided the
material for studying the perforating vessels and their origin around the dorsolateral midbrain using an
operating microscope (OPMI 1 FC, Zeiss). Measurements of the perforators' distances, in relation to the parent
vessels, were taken using a digital caliper.

Results

An origin from the SCA could be found in 70.11% (61) and from the PCA in 27.58% (24) of the hemispheres.
In one hemisphere, an origin from the posterior choroidal artery was found (4.54%). No perforating branches
were discovered in 8.04% of specimens (7).

Conclusions

The perforating arteries of the lemniscal trigone stem not only from the superior cerebellar artery (SCA), as
described in the few studies available in literature, but also from the posterior cerebral artery (PCA). Therefore,
special attention should be paid during surgery to spare those vessels and associated perforators. A
comprehensive understanding of the lemniscal trigone's perforating arteries is vital to avoid infarction of the
brainstem when treating midbrain tumors or vascular malformations.
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INTRODUCTION

Blood gas analyzers ABL 90 flex (RAD) and Siemens Rapid Point 500 (SIE) are used in clinical and scientific
settings such as altitude studies.We aimed to evaluate the real-world reliability of RAD vs. SIE in near-sea
level (423 m) and high altitude (4,559 m) field test conditions.

DESIGN & METHODS

f%‘ %f{ arterial blood samples
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z i @‘ participant at baseline, 20,
424 M — . 44, and 68 h after ascent
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baseline 20h 44h 68h € £ alternating order between

Figure 1: Study design. Figure 2: Sample processing devices

Statistics: A mixed model was applied to calculate the intraclass correlation coefficient ICC (3,1) for each

device and variable, where condition (i.e. SL vs. HA) was included as fixed effect. Same model was applied

to calculate differences CV% from triplicate measurements between conditions and devices.
RESULTS

Table 1: Estimates, (standard errvors) and p-values of the linear mixed model (LMM). Data are based on individual coefficients of

variation (%CV) of triplicate measurements for selected variables of blood gas analysis conducted with Siemens Rapid Point and
Radiometer ABL 90 at 423 m and 4,559 m a.s 1.

Variable Siemens Radiometer Siemens vs. Radiometer
423 m asl 4,559 m asl p 423 masl 4,559 masl p p@423 m p@4,559 m
Hb 1.16 (0.54) 1.36 (0.37) 0.763 0.49 (0.54)  0.50(0.37) 0.985 0.383 0.108
PO 5.29 (0.49) 1.36 (0.34) <0.001 3,79(0.49) 0.99(0.34) <0.001 0.035 0.444
PCO: 5.11(0.57) 3.55(0.43) 0.033 0.43(0.57) 0.54(0.39) 0.875 <0.001 <0.001
COHb 2856 (3.54)  9.52(2.46) <0.001 8.98 (3.54) 2.49(2.42) 0.132 <0.001 0.044
Lac 7.07 (1.56) 6.73 (1.03) 0.828 5.10(1.56) 3.56(0.79) 0.276 0.232 0.017
pH 0.06 (0.01) 0.06 (0.01) 0.733 0.03(0.01) 0.03(0.01) 0.870 0.104 0.004

The differences in ICC between RAD vs. SIE ranged from A0.01 (0.58 vs. 0.57) for pH to A0.30 for COHb
(0.61 vs. 0.31). All ICCs except for [Lac] were slightly higher in RAD (0.44 — 0.82, poor to good) than in SIE
(0.31 - 0.64, poor to moderate). This result is in line with the CVs, which were always lower in RAD and
significantly different between devices for POz, PCO2, COHb at 423 m and for PCO2, COHb, [Lac], and pH
at 4,559 m (Tab. 1).

CONCLUSION

Reliability of RAD was superior to SIE at 423 m and 4,559 m. Thus, RAD may be preferred at these altitudes
for particular variables like PO2, PCO3, or COHb. Differences in reliability for other variables such as pH
appear to be negligible.

Corresponding author: Priv.-Doz. Dr. Gunnar Treff | Mail: gunnar treff@pmu.ac.at
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Objective

Blood gas analyzers like Radiometer ABL 90 (RAD) and Siemens Rapid Point 500 (SIE) are frequently used
to evaluate changes in blood variables in altitude studies. Since reliability of blood gas analysis is critical for
several scientific purposes, we aimed to evaluate the reliability of RAD and SIE in normoxic (423 m) and
hypoxic conditions (4,559 m) during a field-based altitude study.

Methods

Two arterial blood samples from 13 subjects were drawn in supine position after 10 min of rest once at 423 m
and three times at 4,559 m (20, 44, and 68 h after ascent), using the respective manufacturer recommended
syringes and instructions. Afterwards, samples were analyzed in triplicate in an alternating order between RAD
and SIE to assess the directly measured variables hemoglobin concentration ([Hb], mg/dl), carboxyhemoglobin
(COHD, %), partial pressures of oxygen (pOz, mmHg) and carbon dioxide (pCO2, mmHg), Lactate ([Lac],
mmol/L), and pH.

A mixed model was used to calculate the intraclass correlation coefficient ICC (3,1) for each device and
variable including all measurements. Coefficients of variation (CV) were calculated from triplicate
measurements and the mixed model was applied to calculate differences in CV between conditions and
between devices.

Results

The differences in ICC between RAD vs. SIE ranged from A0.01 (0.58 vs. 0.57) for pH to A0.30 for COHb (0.61
vs. 0.31). All ICCs except for [Lac] were slightly higher in RAD (0.44 — 0.82, poor to good) than in SIE (0.31 —
0.64, poor to moderate). This result is in line with the CVs, which were always lower in RAD and significantly
different between devices for POz, PCO2, COHb at 423 m and for PCO2, COHDb, [Lac], and pH at 4,559 m.

Conclusions

Reliability of RAD was superior to SIE at 423 m and 4,559 m. Thus, RAD may be preferred at these altitudes
for particular variables like POz, PCOz, or COHb. Differences in reliability for other variables such as pH appear
to be negligible.
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Introducti

Non-union is a common complication in facture healing, which pathogenesis
is either aseptic or septic. The therapeutic strategy treating aseptic or septic
non-unions follows different principles [1-4]. Therefore, an early determina-
tion of the underlying genesis is important. However, in practice discrimina-
tion can be difficult and low-grade infections often remain undetected with Figure 1:

conventional diagnostics [5, 6]. Femoral
non-union

The aim of the clinical study is to develop (pre-)surgical diagnostic
criteria to improve the differential diagnosis between aseptic and
septic non-union. We hypothesize that additional molecular biologi-
cal, histopathological and laboratory chemical findings will improve
the infect diagnosis compared with the current gold standard.

Multicenter study structure

In eight study centers 60 patients with aseptic and 30 with septic femur or tibia shaft
non-unions admitted to the hospitals for a revision surgery and 30 control patients
with regular healed femoral or tibial shaft fractures undergoing implant removal are
included. Laboratory chemical diagnostics, preoperative peripheral blood samples
und intraoperative tissue specimens as well as the osteosynthesis material are col-
lected from each patient (Figure 2).

‘molecular biology
preoperative heparin blood

sonication
osteosynthesis material

i i molecular biology
tissue sample in  tissue sample in_tissue sample in  tissue sample in
thioglycolate RNAJater RNAlater

Figure 2: Collected samples for different analyses

BG Unfallklinik Murnau as the main study center is responsible for organization and
realization of the multicenter study. The collected specimen are sent overnight to-
gether with patient data (demographics, comorbidities, injury) in a provided sample
box to the Institute for Biomechanics of the BG Unfallklinik Murnau and Paracelsus
Medical University Salzburg. Samples are processed in the biological laboratory on
the subsequent day. Histopathological and molecular biological analyses are con-
ducted in collaboration with partners (Figure 3).
LA A VA A A A" A"
[patient recruitment and sample collection |
l
& BGU Murnau
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study organization, mircobiological analyses, sample fixation,
electronical case report database, diagnostic database,
follow-up, sample transport, data analysis
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Figure 3: Structure of the multicenter study

One year after study surgery the patient’s individual healing process is assessed in a
clinical follow-up.

Material and Methods

Samples are analyzed with different techniques (microbiological, molecular biologi-
cal, histopathological) for presence of an infection. One tissue sample is processed
for conventional microbiological long-term cultivation. Another tissue sample is clas-
sified into septic or aseptic non-union according to histopathological criteria. And a
third tissue sample is analyzed by PCR for the presence of bacteria. Additional oste-
osynthesis material is examined for a possible biofilm by sonication with subsequent
vacuum filtration for quantification of bacterial load (Figure 4).

Figure 4: A: Sonication of an intramedullary nail in a sterile capped glass tube; B: Vacuum fil-
tration of the sonication fluid through membrane filters (0.45 um pore size); C: Membrane fil-
ter incubation on Columbia sheep blood agar; D: Quantification of colony forming units (cfu)

The differential diagnostic performances in discrimination of septic and aseptic non-
union for the different diagnostic methods are determined in relation to the current
gold standard, i.e. two positive tissue cultures with the same pathogen.

Plasma and peripheral blood mononuclear cells (PBMC) are isolated from peripheral
blood samples via density gradient cer 1. Pro- and anti-i y cyto-
kines and antimicrobial peptides are analyzed in the plasma and one tissue sample
to identify biomarkers for the differentiation between septic and aseptic non-union.
Thresholds for biomarkers are via receiver ¢ i istic.

PBMCs are stimulated with titanium dioxide particles and cells immune response is
analyzed via enzyme-linked immunosorbent assay to test for a possible implant intol-
erance.

lue of the P!

The findings will improve the clinical differential diagnosis in septic and aseptic non-
unions. Identification of further diagnostic criteria for the reliable differentiation be-
tween aseptic and septic non-union would be of great value for clinical procedures in
everyday medical practice. Based on a better differential diagnosis, earlier and more
targeted treatment of non-union would be possible according to its genesis. This
would result in an improved therapy algorithm, which would lead to a qualitatively
better as well as shorter treatment of the affected patients.

In summary, this would allow for further optimization of therapy of
aseptic and septic non-unions with the aid of a comprehensive spec-
trum of appropriate analytical methods.
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Differentiation between septic and aseptic femoral and tibial shaft non-union: a multicenter clinical
study
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Objective

Non-union is a common complication in facture healing, which pathogenesis is either aseptic or septic. The
therapeutic strategy treating aseptic or septic non-unions follows different principles [1-4]. Therefore, an early
determination of the underlying genesis is important. However, in practice discrimination can be difficult and
low-grade infections often remain undetected with conventional diagnostics [5, 6]. The aim of the clinical study
is to develop (pre-)surgical diagnostic criteria to improve the differential diagnosis between aseptic and septic
non-union. We hypothesize that additional molecular biological, histopathological and laboratory chemical
findings will improve the infect diagnosis compared with the current gold standard.

Methods

In eight study centers 60 patients with aseptic and 30 with septic femur or tibia shaft non-unions and 30 control
patients with regular healed femoral or tibial shaft fractures are included. Laboratory chemical diagnostics,
preoperative peripheral blood samples und intraoperative tissue specimens as well as the osteosynthesis
material are collected from each patient. These samples are analyzed with different techniques for presence
of an infection. One tissue sample is processed for conventional microbiological long-term cultivation, another
is classified into septic or aseptic hon-union according to histopathological criteria. A third tissue sample is
analyzed by PCR for the presence of bacteria. Osteosynthesis material is examined for a possible biofilm by
sonication. The differential diagnostic performances in discrimination of septic and aseptic non-union for the
different diagnostic methods are determined in relation to the current gold standard. Plasma and peripheral
blood mononuclear cells (PBMC) are isolated from peripheral blood samples. Pro- and anti-inflammatory
cytokines and antimicrobial peptides are analyzed in the plasma and one tissue sample to identify biomarkers
for the differentiation between septic and aseptic non-union. PBMCs are stimulated with titanium dioxide
particles and cells immune response is analyzed to test for a possible implant intolerance.

Conclusions

The findings will improve the clinical differential diagnosis in septic and aseptic non-unions. Identification of
further diagnostic criteria for the reliable differentiation between aseptic and septic non-union would be of great
value for clinical procedures in everyday medical practice. Based on a better differential diagnosis, earlier and
more targeted treatment of non-union would be possible according to its genesis. This would result in an
improved therapy algorithm, which would lead to a qualitatively better as well as shorter treatment of the
affected patients. In summary, this would allow for further optimization of therapy of aseptic and septic non-
unions with the aid of a comprehensive spectrum of appropriate analytical methods.
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Objective

Pericytes (PCs), constituents of the microvasculature,
are important regulators of vascular development,
stabilization, maturation  and remodeling  of
microvessels, therefore, playing a key role in tissue
homeostasis, including barrier functions. In addition,
they possess an in vitro multi-lineage potential, and in
line their trans-differentiation potential was reported in in
vivo studies, raising expectations that endogenous PCs
may contribute to wound healing and regeneration. To
study the participation of PCs in wound healing
following optic nerve crush (ONC), an inducible PC
specific fate mapping mouse model was used and the
reporter cells were studied at different time points post
lesion.

Methods

In the PC specific fate mapping mouse model
(PDGFRb-P2A-CreER™-tdTomato) labeling of cells
with an active PDGFRb promotor was induced upon
tamoxifen injection (100 mg/kg body weight TAM) at
early postnatal time points (P4-P14). Male and female
TAM and corn oil (control) induced PDGFRb-tdTom
mice (~ 12 weeks of age, n = 34) were subjected to an
unilateral ONC of the right eye, leaving the dura intact.
2, 4, 7, 21 days and 8 weeks post lesion, the ON and
tdTom* cells were characterized by
immunofluorescence microscopy.

Results

TAM induction resulted in tdTom* labeling of vascular
(87.8%) and non-vascular cells (12.2%) in the healthy
ON (Figure 1). 7 dpl, 21 dpl and 8 weeks pl, 9.9%,
20.8% and 19.8% of DAPI* cells within the lesion were
tdTom* (Figure 2). Thereof, 56.6-77.6% revealed no
association to CD31* vascular structures, indicating a
role distinct from vascular functions (Figure 3). Further,
96.1 % of tdTom+ cells revealed PDGFRb
immunoreactivity, but did not express microglia (Iba1) or
astrocytic (GFAP) marker (Figure 4).

Conclusions

Using the inducible PDGFRb-P2A-CreER™-tdTomato
transgenic mouse, the entire population of perivascular
cells of the ON is labeled, enabling fate mapping of
these cells in lesioned tissue. Of note, 10% of tdTom*
cells are non-vascular in the healthy ON. Within the
lesion, an accumulation of non-vascular tdTom* cells
was detected, which strongly indicates that PCs or PC-
derived cells participate in wound healing and scar
formation/tissue repair in the ON. Therefore, PCs may
be a promising target to modulate wound healing and
subsequently regenerative approaches.

The work was supported by the the Research Support Fund of the Paracelsus
Medical University (PMU-FFF E-19/30/158-ZUR). Contact: a zurl@salk.at
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Figure 1: (A) In the healthy ON, the majority of tdTom* cells are associated to CD31*
vascular structures (arrowheads), some tdTom* cells reveal no vascular association (arrow)
(B) Following early TAM induction between P4 and P14, 87.8% of tdTom* cells are
associated to vascular structures, 12.2% show no vascular association

Figure 2: Localization of tdTom* cells in the lesion over time. (A) TdTom* cells in the healthy

ON, (B) two days post injury, the lesioned area was nearly cell-free and also devoid of
tdTom * cells, (C) single tdTom"* cell clusters were detected 4 dpl, (D) 7 dpl the number of
tdTom* cells increased, forming a network like structure in the lesion core. (E) 21 dpl and (F)
8 wks post lesion 21.3% (n = 4) and 22.0% (n = 6) of the DAPI* cells within the lesion were
tdTom*.

Figure 3 Vascular
association of tdTom*
cells in the lesion. (A) In
the healthy ON the
majority of tdTom* cells
g shows vascular
association (arrowheads),
(8) 7 dpl, 224% of
tdTom* cells were
associated to vascular
structures (n = 6). (C) 21
dpl, 24.9% of tdTom* cells
revealed an association
to CD31 vascular
structures (n = 6), (D)
which increased to 43.4%
8 weeks post lesion.

Figure 4: (A) 94.5-98.6% of tdTom+ cells reveal PDGFRb immunoreactivity, but lack (B)
Iba1 (microglia) or (C ) GFAP (astrocytes) immunreactivity.

127



Abstract Nr. 61

Fate mapping of PDGFRb-tdTomato+ cells in _x000B_wound healing upon optic nerve crush

Andrea Trost!, Julia Preishuber-Pflliglt, Veronika Altinger?, Andreas Kollert, Susanne Maria Brunner?, Daniela
Mayr?, Christian Runge?, Anja-Maria Ladek?, Herbert Anton Reitsamer?!

!Research Program for Experimental Ophthalmology, Department of Ophthalmology and Optometry, University Hospital of the Paracelsus
Medical University; Contact: a.zurl@salk.at

Objective

Pericytes (PCs), constituents of the microvasculature, are important regulators of vascular development,
stabilization, maturation and remodeling of microvessels, therefore, playing a key role in tissue homeostasis,
including barrier functions. In addition, they possess an in vitro multi-lineage potential, and in line their trans-
differentiation potential was reported in in vivo studies, raising expectations that endogenous PCs may
contribute to wound healing and regeneration. To study the participation of PCs in wound healing following
optic nerve crush (ONC), an inducible PC specific fate mapping mouse model was used and the reporter cells
were studied at different time points post lesion.

Methods

In the PC specific fate mapping mouse model (PDGFRb-P2A-CreER™-tdTomato) labeling of cells with an
active PDGFRb promotor was induced upon tamoxifen injection (100 mg/kg body weight TAM) at early
postnatal time points (P4-P14). Male and female TAM and corn oil (control) induced PDGFRb-tdTom mice (~
12 weeks of age, n = 34) were subjected to an unilateral ONC of the right eye, leaving the dura intact. 2, 4, 7,
21 days and 8 weeks post lesion, the ON and tdTom+ cells were characterized by immunofluorescence
microscopy.

Results

TAM induction resulted in tdTom* labeling of vascular (87.8%) and non-vascular cells (12.2%) in the healthy
ON. 7 dpl, 21 dpl and 8 weeks pl, 9.9%, 20.8% and 19.8% of DAPI* cells within the lesion were tdTom".
Thereof, 56.6-77.6% revealed no association to CD31* vascular structures, indicating a role distinct from
vascular functions. Further, 96.1 % of tdTom* cells revealed PDGFRb immunoreactivity, but did not express
microglia (Ibal) or astrocytic (GFAP) marker.

Conclusions

Using the inducible PDGFRb-P2A-CreER™-tdTomato transgenic mouse, the entire population of perivascular
cells of the ON is labeled, enabling fate mapping of these cells in lesioned tissue. Of note, 10% of tdTom* cells
are non-vascular in the healthy ON. Within the lesion, an accumulation of non-vascular tdTom* cells was
detected, which strongly indicates that PCs or PC-derived cells participate in wound healing and scar
formation/tissue repair in the ON. Therefore, PCs may be a promising target to modulate wound healing and
subsequently regenerative approaches.
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MRI-BASED SEMI-QUANTITATIVE ASSESSMENT ALLOWS TARGETED SELECTION
OF KNEES WITH ACCELERATED QUANTITATIVE CARTILAGE THICKNESS LOSS:
DATA FROM THE OAIl FNIH BIOMARKER CONSORTIUM
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SYDNEY

ﬂ-%ﬁ =
Presence of joint space narrowing (JSN) has
been observed to be a good predictor for
subsequent structural progression, but has
also been reported to not only depend on
cartilage loss but also on meniscus extrusion
and damage. MRI-based MOAKS scores may
allow a more specific selection of knees with
expected
radiographic selection criteria, as they provide
a more comprehensive description of joint
tissue damages compared to radiography.

OBJECTIVE

accelerated  progression  than
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Figure 1: a) MOAKS regions of the lateral femur and tibia. Each 3 tibial
and the central femoral subregions (C) were included (marked in red) to
match regions of interest for cartilage thickness measurements. b)

segmentation of the lateral tibia and weight bearing lateral femur.

Table 1: 2-year change in MFTC cartilage thickness stratified
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RESULTS

> In the MFTC, presence of cartilage damage, BMLs,

meniscus damage/ extrusion, and
synovitis/effusion were associated with greater
subsequent cartilage thickness loss over 2 years
(Table 1).

» The greatest effect size was observed for presence
of cartilage damage (Cohen's D:-0.60) followed by
presence of BMLs (Cohen's D:-0.53) and presence
of meniscus damagefextrusion (Cohen’s D: -0.48)

(Table 1).

A

In the LFTC, presence of joint damage was less

pronounced than in the MFTC and only presence

1) To investigate, whether and which MRI- by pi of MOAKS scores of LFTC meniscus damagefextrusion was
i fi OAKS Abzgnos Eresence Mean ad]. dit associated with subsequent LFTC cartilage
derived tissue features based on MOAK 1T SRM| T 1T 1 v;;e Cu':)en's i
assessment are predictive for subsequent Cartilags thickness loss (data not shown).
ipsi-compartmental accelerated cartilage 7,’,,“;‘;3;’ 154 10 121 -008(445 -131 222 059 109 -147 -71 <0001 -060 3 For most of the MOAKS features and subscales,
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METHODS

% 599 of the 600 OAIl FNIH study participants
(age: 62y, BMI: 31kg/m? 59% female) had
baseline MOAKS assessments (grading by
expert radiologists) and baseline and 2-year
follow-up cartilage thickness measurements

(MFTC)

compartment (LFTC)

manual quality-controlled segmentation

3 tibial and the central femoral MOAKS

subregions (medial and lateral) were used

in the medial and lateral

femorotibial from

v

to match the MOAKS regicns with weight-
bearing MFTC/LFTC cartilage thickness
measures (Fig. 1)

v

Cartilage thickness change was stratified by

absence/presence of ipsi-compartmental

baseline cartilage damage (>0), bone
marrow lesions (BML, any), meniscus
damage (root tear, morphology>1 or

extrusion >0), or effusion/synovitis (>0)

scores and additionally by MOAKS

subscales

v

Between-group
using ANCOVA (adjusted for age, sex, BMI);

Cohen's D used as a measure of effect size

comparisons  performed

Ghange and SD provided in pm. MFTC: Medial femorotibial compartment; BML: Bone marrow
lesions; SD: Standard deviation; 95% Cl: 95% confidence intervals; SRM: Standardized response

mean (mean change / SD of change)

(>2), or full thickness cartilage damage (Fig. 2).

The same features also displayed the greatest
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Figure 2: Mean change in MFTC cartilage thickness (in pm) for

different medial compartment MOAKS features

(*meniscus morphology: 1=any tear, 2=any maceration)

itivity to change (SRM range:-0.85 to -1.12). In

comparison, SRMs were -0.47 / -0.68 in knees with
medial JSN 1/2.

> 67 of the 438 knees with medial JSN 1 or 2 had no

medial cartilage damage (MOAKS grade 0.0) & 98

of the 219 knees with medial JSN 2 had no full

thickness lesions (MOAKS full thickness = 0).

CONCLUSIONS

» Presence and severity of semi-quantitatively
MRI-based
associated  with

tissue

the
quantitative cartilage loss.

» MRI-based simplified in only few subregions
may therefore allow specific selection (or
exclusion) of knees likely (or unlikely) to
exhibit high sensitivity to change.

> Selection by MOAKS scores or simplified
SQ measures may therefore allow reducing
the sample size when compared to JSN
grades, that
necessarily reflect cartilage damage.

joint damage was

magnitude  of

were observed fto not

CONTACT: wolfgang.wirth@pmu.ac.at
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Objective

Structural eligibility in DMOAD trials usually relies on radiographic selection criteria to enrich the study cohort
with knees likely to exhibit structural progression. MRI-based MOAKS scores may allow more specific selection
of knees with accelerated progression than radiographic criteria as they provide a more comprehensive
description of joint damages. The objective of this study was to investigate, whether (and which) MRI-based
MOAKS scores are predictive for subsequent accelerated cartilage thickness loss.

Methods

The OAI FNIH study investigated predictors for symptomatic and/or medial radiographic progression. Of the
600 participants, 599 had MOAKS assessments and quantitative cartilage thickness measurements (age: 62y,
BMI: 31kg/mz, 59% female) at baseline and 2-year follow-up in the medial and lateral femorotibial compartment
(MFTC/LFTC). Baseline MOAKS scores were graded by expert radiologists. MFTC and LFTC cartilage
thickness change over the subsequent two years was stratified by presence/absence of ipsicompartmental
baseline cartilage damage, bone marrow lesion (BML), meniscus damage or extrusion, or effusion/synovitis
scores. Changes were additionally stratified by MOAKS cartilage subscales, BML subscales, meniscus
subscales, and effusion/synovitis severity. Between-group comparisons were performed using ANCOVA with
adjustment for age, sex, and BMI. The standardized response mean (SRM) was used to assess the sensitivity
to change, Cohen’s D was used as a measure of effect size.

Results

In the MFTC, presence of cartilage damage, BMLs, meniscus damage/extrusion, and synovitis/effusion were
associated with greater subsequent cartilage thickness loss over 2 years. The greatest effect size was
observed for presence of cartilage damage (Cohen’s D: -0.60) followed by presence of BMLs (Cohen’s D: -
0.53) and presence of meniscus damage/extrusion (Cohen’s D: -0.48). In the LFTC, presence of joint damage
was less pronounced than in the MFTC and only presence of meniscus damage/extrusion was associated with
subsequent LFTC loss (data not shown). For most of the MOAKS features and subscales, MFTC cartilage
thickness loss increased with increasing severity of the respective feature. The greatest magnitude of change
was observed in knees with large (grade 3) BMLs, several (>2) BMLs, or full thickness cartilage damage. The
same features also displayed the greatest sensitivity to change (SRM range: -0.85 to -1.12).

Conclusions

Presence and severity of MRI-based joint tissue damage was associated with the magnitude of cartilage loss
and MRI-based scoring systems may therefore allow specific selection of knees more likely to exhibit high
sensitivity to change. In addition, MRI-based scoring of joint damage may also allow exclusion of knees, in
which a DMOAD is unlikely to be effective (e.g., wide-spread full thickness damage) or in which a treatment
with DMOADs is not indicated (e.g., no absence of cartilage damage despite presence of JSN).
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ASSOCIATION OF SEMIQUANTITATIVE MRI-BASED MEASURES
OF KNEE CARTILAGE WITH INCREASED CARTILAGE LOSS
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Radiographically normal knees (Kellgren &
Lawrence grade (KLG) 0) with radiographic
osteoarthritis  (ROA, KLG2-4) in the
contralateral (CL) knee (idiopathic OA) have
been reported to exhibit greater cartilage
thinning than KLGO knees with CL KLGO, in
particular in the lateral compartment [1].
KLGO knees with CL ROA could therefore
be of interest for evaluating preventive OA
drug effects targeting early, pre-radiographic
OA stages. Semi-quantitative (SQ) MRI
assessment of different joint tissue
pathologies may allow to specifically identify
knees at risk of cartilage loss even if no

radiographic signs are present.

OBJECTIVES
1. Explore the association between baseline
SQ MOAKS cartilage

three-year

scores and
subsequent change in
quantitative (Q) cartilage thickness in
KLGO knees with CL ROA.

. Investigate, whether longitudinal change

N

in cartilage thickness is associated with
the severity of baseline MOAKS cartilage
scores (i.e. area extent & full thickness
damage) in KLGO knees with CL ROA.

METHODS

> OAIl participants with KLGO in the target
knee (‘at risk knee’) and ROA (KLG = 2),
but no trauma history in the CL knee.

» Cartilage in the target knee graded using
SQ MOAKS scores (grades: 0.0 to 3.3,
see Table 2) in each 3 tibial & 1 central
femoral subregions for both the medial
and lateral compartment (MFTC / LFTC).

» MFTC and LFTC cartilage thickness was
measured from quality-controlled manual
segmentations.

» ANCOVA (adjusted for age, sex, BMI)
was used to compare changes between
knees with max. MOAKS score >0
(MOAKSmax), max. MOAKS
(MOAKSext), & max. full thickness extent
(MOAKSTft) vs. knees without MOAKS

lesions.

extent
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MOAKSmax: combines the maximum MOAKS area extant (1st component) and maximum MOAKS
full thickness cartilage damage extent (2nd component) scores.
Figure 1: Maximum MOAKS cartilage scores and affected compartment
in the target knee (KLG0) of the 150 subjects.

Table 1: Difference in the 3-year cartilage thickness change [mm] in the target knee
(KLGO) between subjects with vs. without MOAKS damage,
stratified by maximum MOAKS grade (MOAKSmax}
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Figure 2: Difference in the 3-year cartilage thickness change in the target knee (KLGD)

between subjects with vs. without MOAKS damage stratified by MOAKS subscales:
area extent (MOAKSext) & full thickness damage (MOAKSTL; *: p<0.05)

Salzburg, Austria,

Unlversitatsklinikum
Erlangen
LAYA

WAV Lusuig bolzmann nstitus

Artbrits und ket

RESULTS

» 150 knees of 150 participants included (age
6519 years, BMI 28+4 kg/m?, 59% female).

» Most knees showed no or low grade MOAKS
damage (Fig. 1).

» Across the entire sample, cartilage thickness
loss tended to be greater in the LFTC (-0.03+
0.15mm) than in the MFTC (-0.01+0.13mm).

> In knees without MOAKS damage, cartilage
thickness remained stable in both the MFTC
(0.0010.118mm) and LFTC (0.002+0.083).

» MFTC cartilage thickness change did not differ
for the various MOAKS strata compared to
knees without MOAKS lesions (Table 1).

» LFTC cartilage thickness loss was higher in
knees with presence of any lateral MOAKS
lesion compared to the reference group without
lesions (adj. mean diff.: -0.06mm, 95% Cl: [-0.11,
-0.01]mm). This difference was mainly driven by
the 23 knees with MOAKSmax 2.1/2.2 (Table 1).

# Knees with MOAKSext grade 2 & MOAKSft 1&2
showed greater LFTC cartilage loss than knees

without MOAKSext /IMCAKSft damage (Fig. 2).

CONCLUSIONS

% In this pre-ROA sample, the majority of
KLGO knees showed cartilage damage
according to MOAKS grades.

> Presence of baseline MOAKS cartilage
damage was associated with ipsi-
compartmental cartilage thickness loss
over three years in the more severely
affected lateral compartment.

The results of this study therefore indicate:

» that cartilage loss can be quantitatively

qd

i even in knees without

Table 2: MRI Osteoarthritis Knee Score (MOAKS) for grading
of cartilage damage

MOAKSmax subcomponents

Abbreviation MOAKSext MOAKSft
Max. MOAKS area extent (partial Max. MOAKS full thickness
Description  and full-thickness loss) relative to  cartiage damage extent relative
the size of the subregion 1o the size of the subregion
Digit of max.

15t digit of MOAKSMax 2nd digit of MOAKSmax

MOAKS score

0: none: 0: nane

1: <10% of region of cartilage 1: <10% of region of cartilage

surface area suriace area
Grades 2: 10-T5% of region of cartilage 2:10-75% of region of cartilage
surface area surface area

3: 75% of region of cartilage
surface area

3:275% of region of cartilage
surface area

radiographic signs of osteoarthritis and

» MOAKS assessments allow to specifically
select such knees. Baseline MOAKS
cartilage scores may therefore be of help
for selecting knees for future cartilage
repair trials before ROA is established.

CONTACT: annawisser@pmu.ac.at
FUNDING: Bundesministerium fir Bildung und
Forschung, Germany (01EC1408D)
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INCREASED CARTILAGE LOSS IN KNEES AT ELEVATED RISK OF DEVELOPING OA — DATA FROM
THE OSTEOARTHRITIS INITIATIVE
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Objective

Radiographically normal knees (Kellgren & Lawrence grade (KLG) 0) with radiographic osteoarthritis (ROA,;
KLG2-4, idiopathic OA) in the contralateral knee have been previously reported to exhibit greater cartilage
thinning than KLGO knees with contralateral KLGO, in particular in the lateral compartment. Semi-quantitative
(SQ) MRI-based assessment of different joint tissue pathologies may allow to specifically identify knees at risk
of cartilage loss even if no radiographic signs are present. This may be of interest for preventive OA trials. The
aim of the current study was to explore the association between baseline semi-quantitative (SQ) cartilage
MOAKS scores and the three-year change in quantitative (Q) cartilage thickness in KLGO knees with
contralateral ROA. Further, we wished to explore, whether longitudinal change in cartilage thickness is
associated with the severity of baseline MOAKS cartilage scores: area extent and full thickness involvement.

Methods

The analysis was conducted in participants of the Osteoarthritis Initiative cohort study, who had KLGO in the
target knee (‘at risk knee’) and ROA (KLG = 2) in the contralateral knee. The SQ MOAKS score assesses
cartilage using two digits taking into account the area extent and the extent of full thickness loss in the same
subregion (grades ranging from 0.0 to 3.3). The maximum MOAKS area extent (MOAKSext, 1st component),
the maximum MOAKS full thickness cartilage damage extent (MOAKSHft, 2nd component) and the maximum
MOAKS cartilage score (MOAKSmax) were determined in each 3 tibial and 1 central femoral MOAKS
subregions. Medial/lateral compartment cartilage thickness (MFTC/LFTC) changes over 3 years were stratified
by ipsi-compartmental baseline MOAKS scores. Comparisons were performed using ANCOVA adjusted for
age, sex, and BMI.

Results

150 knees of 150 participants were included (age 6519 years (meantSD), BMI 28+4 kg/m2, 59% female).
LFTC thickness loss (-0.03+0.15mm) tended to be greater than MFTC loss (-0.01+0.13mm). Grades 1/2/3 of
MOAKSext were present as follows: 13%/31%/2% medially, 17%/38%/0% laterally, and for grade 1/2 of
MOAKSft: 7%/3% medially, 12%/7% laterally. MFTC cartilage thickness change over three years did not differ
for the various MOAKS strata compared to the without-lesion reference. LFTC cartilage thickness loss was
higher in knees with presence of any lateral MOAKS lesion (adj. diff.: -0.06mm, 95% CI: [-0.11, -0.01]mm).
This difference was mainly driven by the 23 knees with MOAKSmax 2.1/2.2. Knees with MOAKSext of 2 (ad].
diff.: -0.08mm, [-0.13, -0.02Jmm) and with MOAKSft damage (grade 1: -0.10mm, [-0.17, -0.02]mm; grade 2: -
0.10mm, [-0.19, 0.00]mm) also showed greater LFTC loss than MOAKSext/MOAKSft 0 knees. Similar results
were observed after adjustment for presence of other MOAKS features.

Conclusions

In this pre-ROA sample, presence of baseline MOAKS cartilage damage was associated with ipsi-
compartmental cartilage loss over three years in the more commonly affected lateral compartment. Baseline
MOAKS cartilage scores may therefore help select knees with expected subsequent cartilage thickness loss
for inclusion in preventive OA trials.
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Design of a proangiogenic protein ¢

orona around extracellular vesicles

INTRODUCTION
Peripheral artery disease affects >10% of the European elderly population resulting

an increased risk for cardiovascular failures and death. Critical limb ischemia (CLI), as its final stage, often leads to amputation. Allogeneic placental
expanded (PLX) stromal cell are currently evaluated in a clinical phase Il tial a5 an advanced CLI therapy. In our study, we aim to identify the mode of action of this novel cell-based treatment. Therefore, we hypothesize that PLX-cell-
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Figure 1: To investigate the mode of action and the molecular mechanism of PLX cel
their application in CLI patients, we aim to investigate whether direct cell-cell contact of PLX cells with endogent
secreted soluble factors or EVs faciitate anglogenic potential. We further plan to find out whether signals from the ischemic

derived extracellular vesicles (EVs) contribute to PLX-cell effectiveness. This project is part of PACE “A multicenter phase Iil study using HLA allogeneic pl d stromal cells (PLX-PAD) for the treatment of severe
critical limb ischemia accompanied by mechanistic studies”.
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Figure 2: To be able to determine the potency of PLX-derived EVs, we developed a {A) standardized workfiow for particle depletion in
medium supplemented with pooled human platelet lysate (pHPL) wa tangential flow filtration (TFF) (B) as well as subsequent large scale call
and (C) EV 10 separate soluble factors (s0l.F) from crude EVs and purified (pur) EVs. (D) The major goal of
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Figure 3: (A1 o auant the EV production, PLX cell were cuftued In partice containing &-MEM® vs. EV free meclum for 6 days Partices prodiced by the cels coukd not b distinguished from the media background in -MEM* whle there was a continuaus Icrease i partce
dealeted o MEM® of chemically defined medium. (B) Particie numbers measared by TRPS show efficient enrichment of particles during the EV purification process with TFF. (€) The size distribution of PLX EV was measured by TRES. (D) Both, negative contrast TEM plcture and (E] cryo
TEM image show round structures of about 100 nm. The cryo-TEM image In addition shows a characteristic double membrane structure. (F) Western biot analysis of EV identity and purity markers according to MISEV 2018 criterla. (G) Super-resolution microscopy topology display of
tetraspanins CO81 {red), €063 {green) and CD (blue), via single molecule fluorescence of individual EV™" (lett) and the overall distribution of double and triple marker positive EVs as indicated based on 99,209 £V areas analyzed. Scale bars 100 nm.
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Pathway enrichment analysis of soluble factors versus EVI™2
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Flgure 4: Pathway enrichment analysis for significantly differentially detected proteins (n = 814, adjusted p < 0.05). Enriched proteins {n =
118) and corresponding WIKI pathways highlighted in the same color, Proteins most significantly (absolute log2-fold-change > 1} enriched in
soluble factors (bottom left; n = 10) and proteins enriched in the EVI™™ fractions {top; n = 47) shown. Proteins found in several pathways are
shown with one bar with different corresponding color codes, The remaining differentially detected proteins are highlighted as grey barcode
on the bottom (category "others"; n = 696), Abbreviations: Net., network; path., pathway: sign.. signaling.
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SUMMARY

PROTEIN CORONA VISUALIZATION AND FUNCTIONAL IMPORTANCE
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Figure 7: (A) Negative contrast TEM images of PLX EVs purified with tangential flow filtration (TFF2), depleted protein corons after TFF

followed by (TUCF) and with lished by defined factors VEGF+ IGF+ EGF in albumin solution (VIE/A).

Scale bar 250 nm, small Insert showing overview image with scale bar 500 nm. {8) Endothelial cell network formation comparing £Vs ™ with

ultracentrifuged, |.e., corona-depleted EVs (EV™) and free growth factors and growth factor corona-closked EVs. Representative

experiment, quadruplicates. (8) Dose dependent endothelial cell network formation In the presence {#) or absence () of EVIY In an 8%

[human albumin solution containing VEGF, IGF and EGF (VIE/A) (n = 3; individual addtional experiments color-coded in red,

covering a broader dose range than in (A}). Statlstics were cakeulated using 2 linear mixed model with treatment as fixed effect and dilution

as random effect (C) New EV corona model and current/old view on EV

* Proteomic analysis of PLX cell secretome revealed significant enrichment of proteins associated with angiogenesis, cell movement and negative regulation of immune responses in the EV fraction compared to sol.F..
= PLX EVs show high angiogenic potential in vitro and in vivo in a dose-dependant manner. A functional protein corona around PLX EVs is essential for their angiogenic potential.
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Abstract Nr. 64

Design of a proangiogenic protein corona around extracellular vesicles
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Objective

Although it is well established that synthetic nanoparticles (NP) acquire a protein corona as soon as they are
exposed to biological environments, this phenomenon has not yet been investigated for extracellular vesicles.
This protein corona was shown to play an important role in the NP’s interaction with cells. To investigate
whether such a corona also exists for biological NPs, such as extracellular vesicles (EVs) and how they
contribute to their effects on target cells, we purified extracellular vesicles from clinical grade placental derives
stromal cells (PLX).

Methods

We used large-scale culture of PLX cells in particle-depleted medium to harvest and purify EVs by tangential
flow filtration (TFF). These EVs were extensively characterized according to MISEV criteria by tunable resistive
pulse sensing (TRPS), western blot, cryo- and transmission electron microscopy and super resolution
microscopy. To remove the natural occurring protein corona from TFF purified EVs we utilized
ultracentrifugation and subsequently reestablished the corona by adding defined angiogenic factors identified
via proteomic analysis before. The angiogenic potential of different EV preparations with and without protein
corona was assessed using endothelial cell network formation on matrigel and in a mouse in vivo wound
healing model.

Results

Comparing TFF versus ultracentrifugation purified EV preparations using transmission electron microscopy
with negative contrast staining, we could observe corona like structures surrounding EVs from TFF while this
structure was absent for ultra-centrifuged EVs and re-appeared after re-establishing the protein corona. In
addition, in the in vitro angiogenesis assay the ultra-centrifuged EVs showed significantly reduced network
formation compared to TFF EVs, which could be restored by the re-establishment of the protein corona.

Conclusions

With this observation, we provide the first evidence that also extracellular vesicles can carry a protein corona
that contributes the functionality of EVs. This finding not only contributes to the basic understanding of EV
biology and offers a new model for the mode of action for EVs, it also is important for selecting suitable
purification methods. Furthermore, our findings offers new opportunities for designing extracellular vesicle
based therapies.
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The development of a digital tool for planning physical exercise training
during cardiac rehabilitation
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* Physical activity planning tool for
heart-healthy physical activity

o )
- = ~ ¢ Used by health professionals
aktlvplan ) together with their patients
* Joint creation, monitoring and
regular review of a personalized,
heart-healthy physical activity plan
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Objective

The COVID-19-related lockdown in Austria highlighted the need for digital support also for patients with
cardiovascular disease (CVD) to assure continued cardiac rehabilitation in a safe and effective manner e.g. at
home. Responding to this situation, we developed a prototype for digital training support in cardiac
rehabilitation (aktivplan).

Methods

The conceptualization and development of aktivplan was an explorative and iterative process, adopting a user-
centered design (UCD) approach (1). In particular, the process consisted of 4 phases: (1) Idea and concept
generation; (2) Refinement of idea and concept generation; (3) Technical specifications; (4) Implementation
and continuous adaption. During the whole process, the two core user groups for such a digital tool were
involved, i.e., rehabilitation professionals and patients.

Results

As aresult of a UCD approach, we developed a tool which allows rehabilitation professionals and their patients
to jointly set up, monitor, and regularly review a personalized heart-healthy physical activity plan.

Patients are involved and guided by rehabilitation professionals in setting up a personalized physical activity
plan. Together with a professional, patients select exercises and activities they enjoy and define personally
meaningful goals. Through the app interface, patients can conveniently access their plan on a calendar, log,
adjust or add activities, review their performance, and access a library of resources such as exercise videos.
At follow-up appointments with their rehabilitation professional, patients can review their documented
performance and discuss the plan going forward.

Rehabilitation professionals are supported in providing personalized physical exercise prescription as well as
ongoing review and optimization of their patients’ performance. Through the web interface, rehabilitation
professionals can conveniently view patients’ activity logs. Activity logs can be exported and printed, to be filed
in medical records, to provide documentation to health insurances, and to be used for joint review and further
planning with patients at follow-up appointments.

Conclusions

This work presents the development of a tool which offers a solution for digital support for physical exercise
training during cardiac rehabilitation based on a UCD process. After first evaluations of the prototype with both
patients and rehabilitation professionals in the field, a larger scale study is planned for the future.

References

1. H.Beyer, and K. Holtzblatt, Contextual Design: Defining Customer-Centered Systems, Morgan Kaufmann
Publishers, San Francisco, 1998.
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