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Topics

T-01. Venous and arterial thrombosis

T-01-01 Transfer RNAs, not microRNAs, are linked
to ischemic stroke and major bleeding in patients
with end-stage kidney disease - a nested case-
control study from the VIVALDI cohort

Authors S. Nopp', O. Kdnigsbriigge', M. Sdemann?, I. Pabinger', A. Y.
Nossent3, C. Ay!

Institutes 1 Medical University of Vienna, Vienna, Austria; 2 Clinic
Ottakring, Vienna, Austria; 3 Exercise and Sports (NEXS), Department for

Nutrition, Copenhagen, Denmark

DOI 10.1055/s-0044-1779057

Introduction Patients with end-stage kidney disease (ESKD) are at particular-
ly high risk for thromboembolism and bleeding. This study aimed to identify
small non-coding RNAs (sncRNAs), specifically microRNAs and transfer RNA
(tRNA)-derived fragments (tRFs), as potential novel biomarkers for thrombo-
embolism and bleeding in this high-risk population.
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> Fig.1 Volcano plot representing differential expression and
statistical significance of tRNAs in
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Method In this sncRNA discovery research, we leveraged the VIVALDI cohort,
consisting of 625 ESKD patients on hemodialysis, to conduct two nested
case-control studies, each comprising 18 participants. The primary outcomes
were ischemic stroke in the first investigation and major bleeding in the second.
Plasma samples were processed using the mIND pipeline for RNA-seq analysis
to investigate differential expression of microRNAs and tRNA/tRFs between
cases and their respective matched controls, with results stringently adjusted
for false discovery rate (FDR).

Results No significant differential expression of microRNAs for either ischem-
ic stroke or major bleeding outcomes was observed in either of the two nested
case-control studies. However, we identified four tRNAs significantly differen-
tially expressed in ischemic stroke cases and seven in major bleeding cases,
compared to controls (FDR<0.1, see > Fig. 1). Coverage plots indicated that
specific tRNA fragments (tRFs), rather than full-length tRNAs, were detected
(example provided in » Fig. 2). Alternative mapping approaches revealed chal-
lenges and technical limitations that precluded in-depth differential expression
analyses on these specific tRFs. Yet, they also underscored the potential of
tRNAs and tRFs as markers for thromboembolism and bleeding.

Caves with major blesding (ne9)

> Fig.2 Coverage plots of the differential tRNA-derived frag-
ments pattern coding for tRNA-Val-AAC-1; Highlighted in red is a
pattern of fragments present in patients with a major bleeding event
compared to their controls.

Conclusion While microRNAs did not show significant differential expression,
our study identified specific tRNAs/tRFs as potential novel biomarkers for is-
chemic stroke and major bleeding in ESKD patients, which need to be further
validated externally.

Conflict of Interest The authors declare no conflict of interest.
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of platelet ADP- and epinephrine-induced hyperreac-
tivity — Results from the Gutenberg Health Study
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Introduction Platelets contribute to the development of cardiovascular dis-
eases with arterial or venous origin. This study aimed to compare platelet ADP
and epinephrine hyperaggregability to other platelet function tests and to
determine the predictive value of clinical factors and common genetic variants.
Method Normal- vs. high-responsive platelets to 0.5 uM of ADP and epineph-
rine in the light transmission aggregometry (LTA) were discriminated by the
intersection of two distributions in a Gaussian mixture model from 903 popu-
lation-based Gutenberg Health Study participants. Utilizing robust Poisson
regression analysis, prevalence ratios (PR) were estimated between four plate-
let hyperaggregability comparison groups and 1) additional platelet parameters
assessed by LTA, flow cytometry, platelet function analyzer, and calibrated
automated thrombinography, 2) clinical characteristics, and 3) platelet-related
common genetic variants.

Results Platelet hyperaggregability in response to ADP and/or epinephrine
was associated with maximum aggregation for all tested agonists and tissue
factor exposure in vivo after adjustment for age, sex, platelet count and plate-
let function-interfering medications (PR>1, all group comparisons). Increased
platelet aggregation induced by ADP and epinephrine was strongly related to
atrial fibrillation (PR>1, all group comparisons), whereas dyslipidemia was as-
sociated with ADP high-responsive platelets and venous thromboembolism
with epinephrine high-responsive platelets in the LTA (p<0.05). Common var-
iants in GPVI (rs1613662, rs1671152) demonstrated predictive impact on
platelet ADP hyperaggregability and rs3737224 (PEART) and rs11575845
(MPIG6B) on platelet epinephrine hyperaggregability (p<0.05).

Conclusion This study identifies common and specific cardiovascular and ge-
netic determinants of platelet ADP and epinephrine hyperresponsiveness in-
dependent of established confounders. Evaluation of platelet ADP/epinephrine
hyperaggregability may provide 1) diagnostic value for platelet hyperactivity
in atrial fibrillation, dyslipidemia, and VTE and 2) benefits for personalized an-
tiplatelet treatment.

Conflict of Interest One author has received research funding outside the
present study from Boehringer Ingelheim, Sanofi-Aventis, Bayer HealthCare,
Daiichi Sankyo Europe, and Novartis, and honoraria for lectures or consulting
from Boehringer Ingelheim, Bayer HealthCare, Evonik, AstraZeneca and Sa-
nofi-Aventis.

T-01-03 Therapeutic influence of ACKR3/CXCR7 in
inducing Anticoagulant Acylcarnitines: implications
for Deep Vein Thrombosis and Coronary Artery
Disease
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Introduction Pharmacological targeting of the chemokine receptor ACKR3/
CXCR7 regulates arterial thrombosis, platelet reactivity and thrombo-inflam-
matory response following myocardial infarction, those induced by immuno-
thrombotic IgGs, and in coronary artery disease (CAD) patients ex vivo. CXCR7
agonist triggers the generation of anti-platelet lipid 12-HETrE which ligates the
prostacyclin receptor and induces the platelet inhibitory cAMP dependent sig-
naling cascade. Current investigation explores the antithrombotic and antico-
agulatory implications of targeting CXCR7.

Method Stasis model of DVT in mice;platelet degranulation, integrin activa-
tion, procoagulant response, platelet-leukocyte aggregate formation in DVT
model by flow cytometry; lipidomics analysis by UHPLC-QTOF-MS/MS; metab-
olomics analysis by HILIC-QTOF-MS; platelet mitochondrial respiration using
Seahorse platform; calibrated automated thrombinography; phosphorylation
of adenosine monophosphate-dependent kinase (AMPKSe™172) and acetyl-CoA
carboxylase (ACC¢79) by immunoblot analysis.

Results Administration of CXCR7-agonist (VUF11207) significantly decreased
thrombus burden in the inferior vena cava of DVT mice 48hrs post stasis; it
reduced circulatory platelet degranulation (CD62P), ay,f3-integrin activation
(JON/A), thrombogenic phosphatidylserine exposure on procoagulant platelets
and thrombo-inflammatory platelet-leukocyte aggregate formation. VUF11207
administration also retarded subsequent enhancement in such functional re-
sponses to collagen related peptide ex vivo. Long-chain Acylcarnitines (LC-
ACars) exert anticoagulant influence by inhibiting Factor-Xa, circulatory levels
of which are reduced in venous thromboembolism (VTE) and STEMI patients
potentially accounting for their thrombotic disposition. VUF11207 induced the
generation of LC-ACars in platelets from healthy subjects and CAD patients ex
vivo, and prompted their release in the external milieu. Lipidomics and metab-
olomics profiling of resting and thrombin activated platelets revealed signifi-
cantly elevated levels of LC- ACars (16:0, 18:1, 18:2), without affecting mito-
chondrial respiration, anabolic utilization of glucose, amino acid, lipids, also
platelet energetic status, assessed by ATP measurements and adenylate ener-
gy charge. CXCR?7 ligation caused activation of AMPKSe172 and subsequently
AMPK-mediated phosphorylation and thereby inhibition of ACCSe™79, thus
fostering lipolysis over de novo lipogenesis, which could contribute to LC-ACar
generation. Inhibitory effect of VUF11207 on platelet dependent thrombin
generation was partially counteracted by carnitine palmitoyltransferase-1 in-
hibitor etomoxir that prevents LC-ACar formation, suggesting its anticoagula-
tory potential.

Conclusion Therapeutic targeting of CXCR7 may modulate thrombotic and
procoagulatory response in DVT and CAD. Validation of CXCR7-agonist induced
LC-ACar as an anticoagulant mediator will be made in future clinical investiga-
tions.

T-01-04 Patterns of atrial fibrillation anticoagula-
tion with rivaroxaban - 7 years follow-up from the
Dresden NOAC Registry

Authors L. Tittl, S. Marten, C. Naue, |. Beyer-Westendorf

Institute University Hospital “Carl Gustav Carus” Dresden, Thrombosis
Research Unit, Department of Medicine I, Division Hematology, Dresden,
Germany

DOI 10.1055/5-0044-1779060

Introduction Data on long-term effectiveness and safety of rivaroxaban for
stroke prevention in atrial fibrillation (SPAF) are scarce and not available from

randomized clinical trials.
Method We used data from the prospective, non-interventional DRESDEN
NOAC REGISTRY to evaluate rates of stroke/transient ischaemic attack (TIA)/
systemic embolism (SE), ISTH major bleeding (MB), in general and changes of
event patterns over time.
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Results Between 1st October 2011 and 28 February 2013, 1204 SPAF patients
receiving rivaroxaban were enrolled and followed until 31st December 2022
(> Fig. 1). The mean duration of follow-up was 6.7 + 3.4 years (median 7.2 years;
25th/75th percentile 3.8/10.0 years) with a mean duration of rivaroxaban ex-
posure of 4.9 3.5 years (median 4.5 years; 25th/75th percentile 1.7/8.2 years).

All patients Patients receiving  Patients receiving  Pvalue
20mg OO at baseline 15mg 00 at baseline 20mg vs. 15mg 0D
n=1204 =820 =384
Male, n (%) 631 (52.4) 461 (56.2) 170 (44.3) 0.0001
Age, years (median; IQR) 75 (70; 81) T4 (68:79) 79 (74; 85) «<0.0001
Mean BMI=5D, kg/m* 28.7:5.1 28850 28.3:54 0.084
Heart failure, n (%) 448 (37.2) 267 (32.8) 181 (47.1) <0.0001
Arterial hypertension, n (%) 999 (83.0) 674 (82.2) 325 (84.6) 02937
Diabetes, n (%) 480(39.5) 304 [37.1) 176 (45.8) 0.0038
Priar TIA, stroke, or systeméc embolism, o (%) 181 (15.0) 113(13.8) &8 (17.7) 00755
PAD/CAD, n (%) 285 (22.0) 164 (20.0) 101 (26.3) 0.0139
Concomitant antiplatelet therapy, n (%) 91 (7.6) 54 6.6) 37 (9.6) 0.0620
Concomitant NSAID, n (%) 123(10.2) 87 (10.6) 36 (9.4) 0.5097
impaired renal function,* n (%) 151(12.5) TS 114 (29.7) <0.0001
CHADS, 22, n (%) 876 (7T2.8) 549 [67.0) 327 (85.2) <0.0001
CHMA,DS.-VASC 22, n (%) 1115 [92.8) 737 (89.9) 78 (98.4) <0.0001
HAS-BLED score 22, n (%) 750 62.3) 469[57.2) 281(732) <0.0001

»Fig. 1  Patient characteristics of 1204 SPAF patients and treat-
ment subgroups; BMI, body mass index; IQR, interquartile range;
NSAID, non-steroidal anti-inflammatory drug. PAD/CAD, peripheral
arterial occlusive disease/coronary artery disease; SD, standard
deviation.almpaired renal function was defined as current or a histo-
ry of creatinine clearance <50 mL/min.

During follow up, intention-to treat rates of stroke/TIA/SE were 3.5/100 pt.
years (95 % Cl 2.5-4.7) in the first year and fell to 1.6/100 pt. years (95 % CI 1.2-
2.0)inyears 2-5and 2.1/100 pt. years (95 % Cl 1.6-2.7) after 5 years. Similarly,
on-treatment event rates fell from 2.4/100 pt. years (95% Cl 1.5-3.5) to 1.1
(95%C10.7-1.5)and 1.6 (95 % Cl 1.0-2.3), respectively.

Major bleeding rates on treatment were 3.5/100 pt. years in the first treatment
year (95% Cl 2.5-4.8) and 2.7 (95% Cl 2.2-3.4) and 3.5 (95 % Cl 2.7-4.6) in the
periods 2-5 and>5 years, respectively. Of note, rates of fatal bleeding were low
throughout follow-up (0.2 vs. 0.2 vs. 0.1/100 pt. years).

Of all observed major cardiovascular events, approximately 40 % were related
to stroke/TIA/SE, around 25 % related to acute coronary syndrome, approxi-
mately 6 % to venous thromboembolism and nearly 30 % to “other”, which
predominantly was worsening of chronic heart failure. Interestingly, these
proportions hardly changed over time and remained consistent from the first
treatment year throughout 7 years of follow-up (> Fig. 1).

In contrast, patterns of MB changed considerably over time. Gastrointestinal
bleeding accounted for 40 % of all MB events but this proportion was 53 % in
the first treatment year and declined to approximately 42 % (years 1-5) and 33 %
(>5years). Similar declines over time were observed for genito-urinary and
intraabdominal/retroperitoneal bleeding. Proportions of intracranial haemor-
rhage (app. 11% of all MB) demonstrated a moderate increase (app. 5% in the
firstyear; 14 % during years 1-5 and 11 % beyond 5 years) but the most relevant
increase occurred in skin/mucosal and joint bleedings, which together account-
ed for 8 % in the first year, 15% during years 1-5 and 23 % beyond 5 years, re-
spectively (> Fig. 2).

sS4

»Fig.2 patterns of major bleeding (panel I), major cardiovascular
events (CV; panel Il); Data are depicted for the entire period (panels
A) and changes of patterns depicted over time (panels B-D) in
on-treatment analysis; GIB=gastro-intestinal bleeding, ICH=intrac-
ranial haemorrhage, VTE=venous thromboembolism, ALI=acute
limb ischemia, TIA=transitory ischemic attack, SE=systemic embo-
lism, ACS =acute coronary syndrome

Conclusion Our study demonstrates the long-term effectiveness and safety
of rivaroxaban therapy in unselected SPAF patients in daily care. Our data indi-
cate that patterns of cardiovascular events remain constant over many years
of SPAF treatment. In contrast, bleeding patterns change over time, possibly
due to effects of co-morbidities in an ageing population.

Conflict of Interest ].B.-W.: honoraria and research support from Bayer,
Boehringer Ingelheim, Daiichi Sankyo, Pfizer, Alexion, Norgine, DOASENSE and
Sanofi. L.T.: honoraria and travel support from Daiichi Sankyo and Bayer. S.M.:
honoraria from Daiichi Sankyo and Bayer. C.N.: no conflict of interest with re-
gard to the NOAC registry or this Abstract.
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from a prospective cohort study
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Introduction Venous thromboembolism (VTE) is associated with various long-
term complications, including a decline in physical functioning. We aimed to
investigate the association of clinical parameters at VTE diagnosis with func-
tional limitations three and twelve months after diagnosis.

Method We conducted a prospective cohort study of VTE patients at a tertiary
care center, excluding patients with cancer, pregnant patients, and patientsin
the postpartum period. Functional limitations were assessed with the post-VTE
functional status (PVFS) scale (ranging from 0 to 4, with higher values indicat-
ing more limitations) within the first 21 days of diagnosis, after three and twelve
months (prospectively), and one month before diagnosis (retrospectively).
Twelve-month follow-up was only performed in patients remaining on antico-
agulation. We fitted two separate proportional odds logistic regression models
for the 3- and 12-month follow-ups and computed odds ratios (ORs) with 95 %
bootstrap percentile confidence intervals (Cl) to describe the association of

Hamostaseologie 2024; 44: S1-5125 | © 2024. Thieme. All rights reserved.



clinical parameters at the time of VTE diagnosis with functional limitations
three and twelve months after VTE.

Results Weincluded 307 patients with a median (interquartile range, IQR) age
of 55.6 (43.7-65.7) years, of whom 128 (41.7 %) were women. The median (IQR)
PVFS scale grade before diagnosis and at baseline were 0 (0-0) and 2 (2-3),
respectively. About 49 % of patients had pulmonary embolism, 62 % had un-
provoked VTE, 28 % had a history of VTE, 24 % had a history of cardiovascular
or pulmonary disease, and 49 % were active or current smokers. After a median
(IQR) follow-up time of 13.4(12.9-16.0) weeks, 269 patients reported a medi-
an (IQR) PVFS scale grade of 1 (0-2) (> Fig. 1). Compared to their pre-VTE
functional status, 123 (45.7 %) returned to their status orimproved, while 146
(54.3 %) had more functional limitations. Female sex (OR, 2.15,95% Cl, 1.26-
4.14), higher BMI (OR, 1.05, 95% Cl, 1.00-1.10), functional limitations at diag-
nosis, and older age were associated with increased odds for more limitations
at the three-month follow-up (> Fig. 2). After a median (IQR) follow-up time
of 55.9 (53.1-62.6) weeks, 124 patients had a median (IQR) PVFS scale grade
of 1(0-2) (> Fig. 1). Compared to their pre-VTE functional status, 56 (45.2 %)
returned to their status or improved, while 68 (54.8 %) had more functional
limitations. Female sex (OR, 4.29, 95 % Cl, 1.57-15.83), history of cardiovascu-
lar or pulmonary disease (OR, 2.62, 95 % Cl, 1.03-7.85), and functional limita-
tions at baseline were associated with increased odds for reporting a higher
PVFS scale grade twelve months after VTE (> Fig. 2).

Change in functional limitations over time - 3-month follow-up

=%

Change in functional limitations over time - 12-month follow-up

Before diagnosis

Before diagnosis Diagnosis 12 months
> Fig. 1 Change in functional limitations over time; Alluvial plot

showing absolute number of patients per category of functional limita-
tions. The upper panel depicts change in functional limitations from one
month before venous thromboembolism diagnosis over the time of
diagnosis to three months after diagnosis, the lower panel from one
month before over the time of diagnosis to twelve months afterwards.
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»Fig.2  Odds ratios and 95 % bootstrap confidence intervals (Cls)
for model 1 and 2; Model 1 refers to the three-month follow-up,
model 2 to the twelve-month follow-up.; 295 % bootstrap percentile
confidence intervals were calculated with 500 resamples. PAge was
modelled as a continuous variable using restricted cubic splines with
four knots at the 5th, 35th, 65th, and 95" percentile. Odds ratios for
age are presented for 10th, 25th, 50th, 75th and 95t percentile of
patients with outcome data available for 3-month follow-up
(n=275), with the 10t percentile as reference.

Conclusion Patients with VTE had a considerable degree of functional limita-
tions three and twelve months after VTE diagnosis and did not return to their
pre-VTE functional status. We identified clinical parameters associated with
functional limitations which could help in early identification of patients at risk
forincreased functional limitations after VTE.
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erlands Organisation for Health Research and Development, The Dutch Throm-
bosis Association, The Dutch Heart Foundation, and the Horizon Europe
Program, all paid to his institution and outside the current work. CA reports
honoraria for lectures from Bayer, Daiichi Sankyo, BMS/Pfizer, and Sanofi, and
participation in advisory boards for Bayer, Boehringer Ingelheim, Daiichi San-
kyo, and BMS/Pfizer outside the current work. DS, SN, GH, DK, OS, IP, and BW
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DOI 10.1055/s-0044-1779062

Introduction Splanchnic vein thrombosis (SVT), comprising thromboses in
the portal, splenic, and mesenteric vein system, is often associated with mye-
loproliferative neoplasms (MPN). Affected patients are at high risk of further
thrombosis but also of bleeding due to the underlying disease and various
accompanying disorders, making antithrombotic therapy challenging. Aim of
this study was to characterize the hypercoagulable state in SVT by measuring
the key enzymes of coagulation activation and the anticoagulant protein C
pathway; thrombin and activated protein C (APC).
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Method The study population included 43 patients with SVT, thereof 25 in
whom MPN was diagnosed (MPN +, essential thrombocythemia, n=38; poly-
cythemia vera, n=6; myelofibrosis, n=8; unclassifiable, n=3). In the MPN + co-
hort JAK2 V617F and CALR mutations were presentin 23 (92%) and 1 (4 %) of
cases, respectively, but were not found in any patient in the MPN-negative
cohort of patients with SVT (MPN-, n=18). The control group consisted of 15
healthy individuals. MPN +and MPN- cohorts of SVT patients were similar re-
garding age (mean, range 56, 36-78 years and 55, 32-72 years, respectively;
47,30-60 years in the control group). 22/25 (88 %) of MPN + patients and 14/18
(78 %) of MPN- patients were under anticoagulant therapy at the time of anal-
ysis. Thrombin and APC in plasma were assessed using oligonucleotide-based
enzyme capture assays (OECA). Additionally, prothrombin activation fragment
(F1+2), thrombin-antithrombin complex (TAT), and D-dimer were measured.
Results Plasma levels of free thrombin were higher in the MPN +than in the
MPN- cohort (P=0.036) and in controls (P=0.031), with median (IQR) plasma
levels of 0.52 (<0.46-1.36) pmol/L in the MPN + group versus the upper quar-
tile of thrombin levels <0.46 pmol/Lin both other groups. With 1.39 (0.39-2.42)
pmol/L versus 0.54 (0.39-1.00) pmol/L, APC levels were also higher in the
MPN + cohort than in the control group (P=0.040), whereas the difference to
those in the MPN- group did not reach statistical significance (0.68, 0.42-1.17,
pmol/L, P=0.278). Compared with controls (D-dimer of 0.24, 0.18-049 ng/
mL), D-dimer levels were higherin the MPN +(0.49, 0.28-0.72 ug/mL, P=0.003)
and MPN- group (0.41, 0.21-0.75 pug/mL, P=0.022). In contrast, plasma levels
of F1+2 and TAT did not differ significantly between MPN + [MPN- patients and
controls (median F1+2:0.21, 0.18, 0.15 nmol/L, respectively; median TAT:
23.0,<21.3,<21.3 pmol/L, respectively).

Conclusion Theincreased levels of active coagulation enzymes may be reflec-
tive of the increased thrombotic risk in patients with SVT, even while under
anticoagulant treatment. In our study population SVT patients with MPN could
be better distinguished by thrombin and APC than by conventional coagulation
activation markers. Further studies are warranted to assess a potential appli-
cation of these biomarkers to guide anticoagulant therapy in patients with SVT
and to elucidate the role of the PC pathway in MPN-associated hypercoagula-
bility.
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Introduction The commensal microbiota represents a chronic environmental
challenge affecting many inflammatory processes. Although the microbiota’s
role on arterial thrombosis and atherosclerosis has been increasingly recog-
nized, not much is known about the influence of microbiota on venous throm-
bosis. The most common type of venous thrombosis is the deep vein throm-
bosis (DVT). Endothelial activation has a key role in triggering DVT resulting in
a procoagulant state. Defects on the gut barrier result in an increase of bacte-
rial products in the circulation via the portal vein, inducing activation of the
vascular endothelium and increased adhesion of leukocytes and platelets.
Method A standardized mouse model to study venous thrombosis in vivo is
the inferior vena cava (IVC) stenosis model. In this study, we applied the IVC
model, restricting the blood flow for 48 hours, to gnotobiotic mice and quan-
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tified the thrombus weight of thrombi from germ-free (GF) and conventional-
ly raised (CONV-R) mice. We performed thromboelastometry to study wheth-
er the blood coagulation capacities were influenced by microbiota. The effect
of microbiota on platelet function was studied ex vivo by functional assays, such
as aggregometry and flow cytometry. In addition, we used calibrated automat-
ed thrombography to study thrombin generation.

Results The absence of microbiota did not result in changed thrombus weight
in the stenosed IVC. Unchanged blood clotting was also confirmed by the ex
vivo thromboelastometry analyses, after analyzing blood from GF and CONV-R
mice. However, GF mice showed decreased aggregation capacities when stim-
ulated by thrombin which was in line with a reduced P-selectin exposure in flow
cytometry following convulxin activation. Interestingly, tissue factor-induced
thrombin generation was also slightly reduced in platelets of GFmice.
Conclusion Venous thrombosis, primarily initiated by blood stasis and en-
dothelial cell activation, was not influenced by the gut microbiota in a 48h
murine IVC stenosis model. Although the microbiota influenced platelet acti-
vation and thrombin generation ex vivo, this did not impact venous thrombus
weight in our settings.
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Introduction Pulmonary embolism (PE) can resultin long-term sequelae, such
as the post-PE syndrome or chronic thromboembolic pulmonary hypertension
(CTEPH) in survivors. The underlying factors contributing to cardiac and func-
tional decline in affected patients remain unclear, and existing tools for iden-
tifying high-risk patients are insufficiently sensitive and specific. This study
aimed to develop a machine learning model to identify patients at risk for long-
term consequences, potentially improving diagnosis and understanding of
post-PE syndrome.

Method This study utilized data from the RIETE registry, the world’s largest
prospective international registry for patients with PE, to develop supervised
machine learning models for identifying patients at increased risk for post-PE
syndrome (according to modified ISTH criteria) and for CTEPH (secondary out-
come). All patients with an index event PE and at least six months of follow-up
were included. Relevant predictor variables were defined a prioriin an analysis
plan. Missing values were imputed using multiple imputation by chained equa-
tions (MICE). Our approach involved a three-step methodology consisting of
data preprocessing, model training via a random forest algorithm, and model
validation through 50-fold Monte Carlo cross-validation with patients being
randomly sampled into training and test sets at an 80:20 ratio. Additionally,
the performance of the CTEPH prediction model was benchmarked against an
existing score by Klok et al.

Results Machine learning was based on 113 predictor variables from 8301 PE
patients, of whom 2133 (25.7 %) were classified with post-PE syndrome at six-
month follow-up. The model developed to predict post-PE syndrome yielded
an AUC of 0.58 (95 % Cl: 0.58-0.59) in cross-validation (> Fig. 1). A subset of
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173 (2.1%) patients developed CTEPH. The validated CTEPH model had an AUC
of 0.66 (95% Cl: 0.64-0.67, » Fig. 2). Sensitivity analysis for predicting CTEPH
was even better with a score of 0.74 (95 % Cl: 0.73-0.75), both outperforming
the existing CTEPH prediction score (0.54; 95 %Cl 0.51-0.57). Key variables
consistent across all models included PE location on CT, fibrinogen levels, chest
pain at presentation, T-wave inversion in electrocardiogram, absence of elec-
trocardiographic abnormalities, clot site on CT, and co-occurrence of DVT in
the lower limbs.
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> Fig. 1 Machine learning performances for post-PE syndrome
and relative importance of model parame; (a) Performance met-
rics for the prediction of post-PE syndrome. Error bars indicate the
95 % confidence intervals. (b) Relative feature importance of the ten
most predictive parameters in the post-PE prediction model.
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» Fig. 2 Machine learning performances for CTEPH and relative
importance of model parameters; (A) Performance metrics for the
prediction of CTEPH. Error bars indicate the 95 % confidence inter-
vals. (B) Relative feature importance of the ten most predictive
parameters in the CTEPH prediction model.

Conclusion Our machine learning approach underscored the complexity and
limitations of using post-PE syndrome as a clinical endpoint, while demonstrat-
ing promising potential in predicting CTEPH. A more nuanced approach to
defining post-PE syndrome seems advisable. Moreover, future research on
long-term consequences after PE should build upon the identified predictor
variables in our study.
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Introduction Paroxysmal nocturnal hemoglobinuria (PNH) is an extremely
rare bone marrow disorder [1]. In addition to complement-mediated hemoly-
sis and cytopenia, venous and arterial thromboses at multiple and/or unusual
sites are acommon complication [1, 2]. Here, we describe the case of a 58-year-
old woman with catastrophic PNH-associated thrombosis.

Method Coagulation and flow cytometric analyses and imaging studies were
carried out as part of the patient’s routine diagnostic workup.

Results The patient was admitted to our emergency department with a 2-day
history of rapidly progressive muscle weakness of all extremities and altered
behavior. The patient reported severe headache and abdominal pain for about
a week. In addition, she had dark-colored urine for about 2 years. Imaging di-
agnostics revealed extensive thromboses of cerebral sinus and bridging veins
with congestive brain infarctions and hemorrhages. In addition, multilocular
hepatic vein thrombosis and splenic infarction were identified. Blood count
showed mild anemia (Hb 12.1 g/dL) and thrombocytopenia (71 Mrd/L). Biliru-
bin, LDH and schistocytes were not available at admission. While global coag-
ulation tests were normal, plasma D-dimers were markedly elevated (12.5
mg/L). Deficiencies in antithrombin, protein C or protein S, activated protein
C resistance, dysfibrinogenemia, antiphospholipid syndrome, and JAK2V617%
mutation were excluded. Flow cytometric analysis of peripheral blood revealed
glycosylphosphatidylinositol anchor protein deficiency in up to 65 % of leuko-
cytes and erythrocytes, confirming diagnosis of PNH. Despite immediate initi-
ation of anticoagulation with unfractionated heparin and endovascular me-
chanical thrombectomy, the patient died few days later. At the time of PNH
diagnosis, initiation of complement inhibitory therapy was waived due to the
patient’s unfavorable clinical prognosis.

Conclusion Although PNH is an orphan disease, it has promising treatment
options. PNH should be considered in patients with newly diagnosed throm-
boses, especially if located at multiple and/or unusual sites.
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Introduction Venous thromboembolism (VTE) is associated with various
short- and long-term complications, including psychological distress and de-
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terioration of quality of life. We aimed to describe self-reported anxiety and
generic quality of life from diagnosis up to three months after VTE.

Method We conducted a prospective cohort study including unselected VTE
patients within 21 days of diagnosis at a tertiary care center. Patients with
anticoagulation at the time of diagnosis were excluded. After three months,
patients underwent a follow-up visit incorporated into routine clinical care.
Anxiety was assessed with the Patient-Reported Outcomes Measurement In-
formation System (PROMIS) short form 8a at baseline and follow-up. Using an
online tool, a standardized T-score was calculated from the raw scores, with
higher values indicating a higher degree of anxiety. The reference value is de-
rived from a general population, with a mean of 50 and a standard deviation of
10. Quality of life was assessed with the EuroQoL Group 5-Dimension 5-Level
(EQ-5D-5L) questionnaire and visual analogue scale (VAS). Based on a reference
value set, answers from questions dealing with five dimensions were integrat-
ed into an overall index ranging from -0.661 to 1. For both index and visual
analogue scale, higher values indicate better quality of life.

Results We included 321 patients with a median (interquartile, IQR) age of
55.6 (43.4-66.1) years; 138 (43.0 %) were women. Nearly 50 % of all patients
had pulmonary embolism, median (IQR) BMI was 27.7 (24.4-31.4) kg/m2, 91
(28.3 %) reported a history of VTE, and 79 (24.6 %) reported a history of cardi-
ovascular or pulmonary disease. At baseline, 301 patients with available data
had a mean (standard deviation) anxiety T-score of 51.1 (9.3). After three
months, anxiety T-score improved to 46.8 (9.1), reflecting a mean change of
-4.1 from baseline (data available for 254 patients). However, 60 patients
(23.6 % of patients with available data) reported increased levels of anxiety at
three months (> Fig. 1). Median (IQR) EQ-5D-5L index for 312 patients at base-
line was 0.85 (0.68-0.92). At follow-up, data was available for 263 patients,
with a median (IQR) of 0.90 (0.88-1.00). Overall, 17.8 % reported a decrease in
quality of life compared to baseline. Regarding VAS, median (IQR) values at
baseline and follow-up were 70 (50-80) and 80 (70-90), respectively (> Fig. 2;
data available for 307 and 262 patients, respectively). Similar to the index, 46
patients (17.8 %) reported a decreased quality of life compared to baseline.

Intraindividual change in anxiety levels over time
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> Fig. 1 Intraindividual change in T-score of PROMIS anxiety

short form 8a from baseline to follow-up; Higher values indicate a
higher degree of anxiety. Every patient is represented by points and
a connecting line. Patients depicted in red reported worsening of
anxiety throughout follow-up (T-score change>1).
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> Fig. 2 EQ-5D-5L dimensions (upper panel) and visual ana-
logue scale (lower panel) at baseline (blue); For dimensions,
higher values indicate more problems. For visual analogue scale,
higher values indicate better health. Dimension are presented as
means, visual analogue scale values as median (bold line), third and
first quartile (upper and lower hinge, respectively), and outliers
(points).

Conclusion During the three months following a VTE diagnosis, self-reported
anxiety and generic quality of life of patients improved overall. However, a
considerable proportion of patients reported increased levels of anxiety and
decreased levels of quality of life, necessitating a better understanding and
further investigation of this group.
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Introduction Acute mesenteric ischemia (AMI) is a rare but life-threatening
condition. Formation of neutrophil extracellular traps (NETs) contribute to in-
flammatory damage in acute mesenteric infarction. NETosis is induced by mi-
crobial specific molecular patterns recognized by host pattern recognition
receptors, such as toll-like receptors (TLRs), specifically TLR4. However, wheth-
eradditional innate immune receptors such as TLR2 signaling is involved in this
inflammatory process, is still not well understood. Therefore, we investigated
the adhering leukocytes and NET formation in vivo and ex-vivo in convention-
ally-raised (CONV-R) and germ-free (GF) TLR2"- mice and wildtype (WT) control
mice.

Method In an established ischemia-reperfusion(I/R) injury model, the I/R-in-
duced NETs were stained with SYTOX™ Orange and the adhering leukocytes
with acridine orange, subsequently visualized by epifluorescence intravital
microscopy (IVM) in vivo. For ex-vivo NETosis assays, isolated neutrophils from
mouse bone marrow were stimulated with the TLR2/6 agonist MALP-2 and
NETosis was measured in a fluorimetric assay.

Results We confirmed that microbiota increases leukocyte adhesion in mes-
enteric venules post-ischemia. Of note, global TLR2 deficiency does not influ-
ence leukocyte adhesion pre- or post-ischemia in the mesenteric venules. In-
terestingly, TLR2 does not influence in vivo NETosis in this model at germ-free
conditions. The stimulation of bone marrow neutrophils with a TLR2/6 agonist
(MALP-2) did induce NETosis ex vivo, indicating that other vascular cell types
might contribute.

Conclusion We conclude that conventionally raised TLR2--and WT mice have
comparable leukocyte adhesion and that the deficiency of TLR2 does not affect
NETosis in the germ-free housing state.
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Introduction The glycoprotein IIb/llla complex formed by the integrins CD41
and CD61 undergoes a conformational change during platelet activation, en-
abling fibrinogen binding and leading to platelet aggregation and thrombus
formation. Paradoxically, the total amount of these integrins in platelets was
reported to be lower in prothrombotic diseases such as lupus anticoagulant
(LA), COVID-19 and lung cancer patients. Nevertheless, their role in LA-associ-
ated thrombosis development and fibrinogen-binding capacity is still unknown.
This study aimed to quantify the basal and ADP-activated platelet surface lev-
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els of CD41 and CD61 and their affinity to bind fibrinogen in LA patients with
(LA+TE+) and without thrombosis history (LA + TE-) compared to age- and
sex-matched healthy control (HC) individuals.

Method Twenty patients with persistent LA+ TE+, ten LA+ TE- and thirty
matched HC from the Vienna Lupus Anticoagulant and Thrombosis study (EC
1268/2014) were included (> Fig. 1). Patients with antiplatelet drugs were
excluded, and the selected controls did not take any antiplatelet medication
for at least 10 days before blood sampling. Blood was drawn into 3.5 mL CTAD
Vacuette tubes (3.2 % sodium citrate with theophylline, adenosine and dipyrid-
amole). Basal and ADP-activated [c=15 puM] surface levels of integrin CD41,
CD61, CD62P and binding of fibrinogen to the activated CD41/CD61 complex
antibody were measured using a PAC-1 antibody from platelet-rich plasma
(PRP) by flow cytometry.

Table 1: D graphic, clinical and lab y data of the study cohort

E UASTEY WATE- Weakhy Controls
“n median 1ar) “n median (1ar) “n median (1ar)

Age, years 20 51.0 (45.5-58.0) 10 59 (53.5-67.0) 30 53.5(46.0-61.5)

Platelet Count, x10° /L 20 207.5(178.5-243.5) 10 257 (212.0-280.0) 30 274.5(245.0-288.0)

Fibrinogen, mg/dL 20 3185 (296.5-361.5) 10 134.0 (274.0-407.0) 27 306 (275.0-392.0)

aPTT, s 20 68.5 [58.7-84.9) 10 51.5 (48.9-60.6) 27 34.5(33.2-35.1)

Prothrombintime, % 20 335(288453) 10 99.0(910-1040) 26 94.5(88:5-100.0)
T nm) T niw) “n (%)

Female 20 15 (75.0) 10 8(80.0) 30 22(733)

aPLAs

LA alone* 20 4(200) 10 4(40.0) 0 0(0)

LA+ anti-fi2GPI° 0 ofo) 10 o{o) 0 ofo)

LA+ aCl® 20 1{5.0) 10 o{o) 0 oo}

r::p;:‘:iiiﬂ'?‘lo‘“ L' 20 1s(7s0) 10 3(300) 3 0(0)

Thrombosis history

Arterial TE 0 3(15.0) 10 0(0) 0 0(0)

Venous TE (+PE) 20 16(80.0) 10 0(o) 0 0(0)

Arterial + Venous TE 0 1(5.0) 10 0(0) 0 ofo)

Disease specific treatment

Phenprocoumon 20 14(70.0) 10 0(o) 30 0(0)

Note: LA, lupus anticoagulant, TE, th ; 10R, le range; n, number; aPTT, activated partial

hromboplastin time; aPLA, hospholipid antibodies; PE, pulmonary embolism; B2GPI, beta-2 glycoprotein; aCl,

anti-cardiolipin antibodies
LA alone defined as the absence of 1gG,igM anti-B2GPI and aCL
*Cutoff: anti-p2GPI B GPL/MPL U/mL, aCL >40 GPL/MPL U/mL

»Fig.1 The abundance of these platelet surface receptors is
indicated by median fluorescence intensity (MFI) from (A) CD41, (B)
CD61, (C) CD62P and (D) the activated GPIIb/llla complex by PAC-1
binding from LA+ TE+(n=20), LA+ TE- (n=10) patients and matched
HC (n=30). Median values are indicated with a horizontal line+95 %
confidence interval. The ratios of changes (r) were calculated by
dividing the median value of the diseased group by that of the
matched healthy control group. The significance of the change (p
values) was calculated between study groups using the Mann-Whit-
ney test.

Results Basal levels of CD41 and CD61 were significantly increased in
LA+TE+(CD41:+24%, p=0.03; CD61: + 18 %, p=0.02) but not in LA+ TE- pa-
tients compared to HC (> Fig. 2a, b). Notably, ADP activation significantly in-
creased surface levels of CD41 and CD61 across all study groups. However,
LA+TE+ patients had a lower ADP- induced increase in platelet surface CD41
levels than in HC (8 % vs. 13 %, p=0.038), whereas there was no significant
difference between LA + TE- patients and HC (11 % vs. 13 %, p=0.450). A similar
trend was observed for CD61, with an ADP-induced increase in LA+ TE + patients
compared to HC (8 % vs. 12%, p=0.070) and in LA + TE- patients compared to
HC(11%vs. 12%, p=0.537). There was no difference in classic platelet activa-
tion markers CD62P and affinity for fibrinogen (PAC-binding) before and after
ADP activation in LA+ TE+or LA+ TE- patients compared to HC (> Fig. 2c, d).
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Conclusion The increased basal levels of surface integrins CD41 and CD61
indicate a higher platelet activation state in LA + TE + patients, which was not
found in LA+ patients without prior thrombosis. The attenuated ADP-induced
upregulation may be related to the lower total available amount of these gly-
coproteins in platelets of LA+ TE + patients. These observations demonstrate
that persistently activated and “exhausted” platelets may contribute to the
prothrombotic phenotype in patients with persistent LA, as has already been
observed in patients with various cancers.
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Introduction Various bleeding risk scores have been conceived to assess the
bleeding risk in patients with cardiac disease, however the OAC3-PAD bleeding
risk score is only the second one specifically designed to assess the bleeding
risk in patients with peripheral arterial disease (PAD) [1]. We aimed to exter-
nally validate the OAC3-PAD risk score for PAD patients treated exclusively with
endovascular revascularisation.

Method We retrospectively reviewed the medical documentation of all 1612
patients who underwent successful endovascular revascularisation at the Clin-
ical Department of Vascular Diseases at the University Medical Centre Ljublja-
naina5-year period. Performance of the risk score was tested in two steps [2].
We first assessed the Cox proportional hazards (CPH) model upon which the
score is based using discrimination, calibration, and a scaled Brier score. Sec-
ondly, we tested the risk score itself by calculating the patients’ risk scores and
grouping patients into the four risk groups. Survival analysis was performed
using Kaplan-Meier curves and discrimination was tested using log-rank anal-
ysis.

S10

Results Uno’s IPCW corrected AUC, a measure of discrimination of the CPH
model, was 0.83 (95% C1 0.76 - 0.90). The scaled Brier score was 3.27 % (95 %
C10.65% - 4.40%), indicating poor overall performance. 1 434 patients were
included in the main analysis, of whom 33 (2.3 %) experienced a major bleeding
event. Major bleeding rates in the low, low-to-moderate, moderate-to-high,
and high risk groups were 0.4 % (3/736 patients), 0.8 % (2/243 patients), 5.8 %
(15/258 patients), and 6.6 % (13/197 patients), respectively. The Kaplan-Meier
curves presenting the event-free survival of patients for all four groups are
shown in > Fig. 1. Observed and expected event rates are shown in » Fig. 2.
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> Fig. 1 Kaplan-Meier curves for the four bleeding risk groups
in our patient cohort.; Kaplan-Meier curves showing the event-free
survival of our patients in the low, low-to-moderate, moder-
ate-to-high, and high risk group as determined by the OAC3-PAD risk
score.
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> Fig. 2 Observed and expected major bleeding rates as ob-
tained from the Kaplan-Meier curves and th; Observed 1-year
major bleeding rates as obtained from the Kaplan-Meier curves for
our validation cohort and expected 1-year major bleeding rates as
obtained from the CPH model upon which the OAC3-PAD risk score is
based.
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Log-rank analysis showed successful discrimination between either of the two
lower risk groups and one of the higher risk groups: low vs moderate-to-high
risk (p<.001), low vs high risk (p<.001), low-to-moderate vs moderate-to-high
risk (p=.003), and low-to-moderate vs high risk (p<.001). However, the score
failed to discriminate between the low and low-to-moderate, as well as between
the moderate-to-high and high risk group.

Conclusion While discrimination of the OAC3-PAD CPH model was adequate,
calibration was poor. The score overestimated the bleeding risk in low-risk pa-
tients while underestimating the risk in high-risk patients. Although the score
failed to stratify PAD patients after percutaneous revascularisation into the four
respective risk groups, it can be clinically useful in distinguishing low risk pa-
tients from high risk patients.
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Introduction Leukotriene B4 (LTB4) is a pro-inflammatory lipid mediator de-
rived from arachidonic acid. It is synthesized via the 5-lipoxygenase pathway
by the leukotriene A4 hydrolase (Lta4h) [1]. Itis primarily secreted by neutro-
phils and acts as a chemoattractant, drawing more neutrophils to the area by
inducing and arresting neutrophil swarming. Additionally, LTB4 triggers accom-
panying inflammatory responses such as reactive oxygen species production
and the formation of neutrophil extracellular traps [1, 2]. Recently, lipidome
analyses identified platelets as a potential source of LTB4, suggesting that this
might be a mechanism by which activated platelets directly recruit immune
cells to sites of injury and drive inflammation [3]

The aim of this study is to investigate the relevance of LTB4 for platelet activa-
tion, hemostasis and neutrophil recruitment.

Method Lta4h-deficient mice (Lta4h""), which are unable to form LTB4, were
generated and changes in the platelet lipidome were measured by liquid chro-
matography tandem mass spectrometry (LC-MS/MS). Lta4h"I- platelet function
was assessed by standard in-vitro assays, and an in vivo tail bleeding time assay.
The in-vivo effects of platelet-derived LTB4 on neutrophil recruitment to sites
of endothelial damage were studied in different models of sterile inflammation
in the liver and the cremaster muscle using intravital microscopy.
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Results [ta4h-mice show unaltered blood parameters. LC-MS/MS confirms
the lack of LTB4 in the supernatant of activated Lta4h’/- platelets. Injection of
the supernatant of stimulated wildtype platelets but not of Lta4h-/- platelets
leads to strong recruitment and extravasation of neutrophils in the cremas-
ter muscle. Intravital microscopy shows that neutrophil infiltration in the
liver following ischemia reperfusion injury or hot needle injury is significantly
reduced, both in the full knockout and after Lta4h-/-platelet transfer into
previously platelet-depleted animals. Notably, platelet function in classical
platelet function tests and the tail bleeding time are not affected by the
absence of platelet-derived LTB4 (> Fig. 1).
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> Fig. 1 Platelet-derived LTB4 mediates neutrophil recruitment;
Endothelial damage leads to the adhesion and activation of platelets.
Activated platelets secrete LTB4 and attract nearby neutrophils,
which in turn release LTB4, leading to the further recruitment of
neutrophils. Created with BioRender.com.

Conclusion Our study demonstrates for the first time that platelets secrete
LTB4 to directly recruit neutrophils to sites of endothelial damage, making it a
potent and previously unknown driver of thrombo-inflammation.
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Introduction Micronutrients are involved in many important functions of the
human body and an adequate intake is necessary for optimal health. They could
be supplied either by the intake of food or through supplements. The aim of
this in-vitro study was to examine the anti-coagulatory as well as the anti-oxi-
dative properties of four supplements, namely a fruit, a vegetable and a berry
powder concentrate, and a powder concentrate containing a combination of
the three (FVB).

Method Dried extracts were resuspended with NaCl solution, leftin an ultra-
sonic bath, rotated for 30 min in a rotary shaker, and centrifuged. Their anti-ox-
idative properties were estimated via their capability to attenuate the Cu?*-in-
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duced oxidation of low-density lipoprotein (LDL). The anti-coagulatory
properties of the concentrates were estimated via thrombelastometry (TEM)
and platelet aggregation measurements, performed in whole blood samples.
Thrombin generation was assessed by using calibrated automated thrombo-
gram (CAT).

Results The berry concentrate most efficiently impeded the Cu2*-induced LDL
oxidation and thus, possessed the highest antioxidant capacity, followed by the
FVB concentrate. The vegetable and fruit concentrates had only low antioxidant
capacities. Correspondingly, the berry concentrate exerted the most efficient
anticoagulant action: The TEM-value “Coagulation time” was significantly pro-
longed from 218 £18 to 249+23 5 (P=0.017). Moreover, the Impedance Ag-
gregation value “Amplitude” was significantly decreased from 13+ 1.7 to
4.3+1.50hm (P=0.017) by the berry concentrate. CAT measurements revealed
that the berry concentrate is able to inhibit the thrombin activity in plasma
samples. The fruit, vegetable, as well as the FVB concentrate affected all the
coagulation parameters to a much lesser degree.

Conclusion Ourin-vitro study indicates that particularly the berry concentrate
has potent anti-coagulatory as well as anti-oxidative properties. We have there-
fore launched a randomized, controlled, open-labelled, parallel-grouped, clin-
ical trial to investigate the anti-oxidative and anti-coagulatory effects of the
four concentrates in 112 elderly individuals [1].
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Introduction Large amounts of labile heme are known to be pro-inflamma-
tory, pro-thrombotic, and cytotoxic by e.g. binding to biomolecules such as
proteins [1-3]. One such example is TLR4, which has been poorly understood
with regards to its activation by heme. TLR4 forms a complex with MD2 and
the complex then assembles in a dimeric state. In this study, we report in vitro,
cellular and in silico analysis of the heme binding to TLR4, MD2, and their com-
plex.

Method Heme binding was investigated on the peptide as well as the protein
level by employing prediction of heme-binding motifs by HeMoQuest [4], pep-
tide synthesis and characterization, as well as binding studies by UV/vis spec-
troscopy experiments. Surface plasmon resonance (SPR) and UV/vis spectro-
scopic studies were used to analyze heme binding to the proteins. These
experiments were further complimented by molecular docking and molecular
dynamics simulations of the free and heme-bound proteins TLR4, and MD2, as
well as the TLR4-MD2 complex.

Results Ourstudy revealed motifs with high to moderate heme-binding affin-
ity in both proteins, with TLR4 possessing 4 HBMs and MD2 2 HBMs. In contrast
to an earlier report [5], two other heme-binding sites were identified in MD2.
Cellular experiments analyzing heme-mediated cytokine responses are partial-
ly via TLR4 and independently of CD14, which activates TLR4 signaling in the
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absence of MD2. The further characterization of the most promising and ex-
perimentally validated HBMs in TLR4 using mutagenesis studies revealed that
heme interacts with TLR4 through distinct binding sites, and individual HBMs
are dispensable for full receptor activation.

Conclusion To summarize, a stepstone analysis in the direction of TLR4 sign-
aling activation via transient heme binding was performed. HBMs available in
the TLR4-MD2 complex can mediate TLR4 signaling upon heme binding via
different mechanisms [6]. Additionally, we also found that TLR4 has higher
heme binding affinity as compared to MD2. A detailed exploration of the effects
of heme on immune receptors with regard to proinflammatory effects may
contribute to a better understanding of hemolytic disorders.
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Introduction The gut-liver axis is a bidirectional system, which markedly in-
fluences remote metabolic functions of the host and is involved in the devel-
opment of atherosclerosis. By delivering microbial components through the
portal vein, the gut microbiota was shown to modulate the cholesterol and
lipid metabolism in the hepatic endothelium. Yet, how diet, a significant mod-
ifier of gut microbial communities, affects the hepatic endothelium remains
limitedly understood. In this study, we shed light on the diet-dependent effects
on the transcriptome of liver endothelial cells (LECs) during the progression of
both early and late-stage atherosclerosis.

Method Low-density lipoprotein receptor-deficient mice (Ldlr/-) were housed
in either germ-free (GF) or conventionally raised (CONV-R) conditions and fed
with high-fat Western diet (HFD) or standard chow diet (ND) for 16 weeks.
Following isolation of LECs using a magnetic cell separation technique,
whole-transcriptome sequencing analysis was performed. To dissect the influ-
ence of microbiome and diet at early time points, the effect of 8 weeks of
feeding with ND or HFD on the LEC transcriptome, mRNA and protein expres-
sion was investigated. Furthermore, the aortic root and aortic arch lesion size
was histologically quantified.
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Results In CONV-R LdIr/- mice, fed with HFD for 16 weeks, cholesterol home-
ostasis and inflammatory responses in the hepatic endothelial transcriptome
were deregulated. Interestingly, no significant regulation in the sphingolipid
metabolism was identified. However, in early atherosclerosis Ldlr/- mice exhib-
ited diet-dependent regulations of the key enzymes sphingomyelin synthase-1
(Sms1) and sphingomyelin phosphodiesterase 3 (Smpd3) in LECs, suggesting
dynamic changes of endothelial lipid synthesis pathways in the progression of
atherosclerosis. Since sphingolipids were shown to be involved in atherogen-
esis, atherosclerotic plaques in aortic roots and aortic arch of GF and CONV-R
LdIrl- mice were histologically analyzed. However, atherosclerotic lesion size
in early atherosclerosis was unchanged at the studied conditions.

Conclusion Here, we report that the gut microbiota and diet dynamically modify
the expression profile of enzymes involved in cholesterol and sphingolipid metab-
olism in the hepatic endothelium in a mouse model of early atherosclerosis.
Conflict of Interest The authors declare that they have no conflict of interest.
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Introduction Generation of Neutrophil Extracellular Traps (NETs), also termed
NETosis, contribute to host defense; however, excessive NETosis leads to hy-
perinflammatory, autoimmune and thrombotic disease states. Histone citrul-
lination by peptidyl arginine deiminase 4 (PAD4), and pore formation in the
plasma membrane by gasdermin D (GSDMD) are believed to be involved in the
formation and release of NETs [1, 2]. In this study, we aimed to study the role
of GSDMD and PAD4 in NET formation in experimental models of septicemia
and sterile neutrophilia.

Method We generated Gsdmd"- and Pad4--gene deficient mice on a DnaseT-/-
Dnase1131- deficient background to amplify intravascular NET occlusions in these
mice. Animals were challenged in two models of NET formation, sterile neutrophil-
ia, and septicemia, triggered by hepatic transgene expression of granulocyte col-
ony stimulating factor (G-CSF) and injection of LPS and heat-killed E. coli, respec-
tively [3]. The survival rate, body weight, and peripheral body temperature of the
mice were measured. The murine lungs were stained with H&E and the NET mark-
ers chromatin, myeloperoxidase and citrullinated histone 3 to detect intravascular
NET occlusions. We also assessed ex vivo NET formation from isolated murine
neutrophils using phorbol-12-myristate-13-acetate (PMA) and calcium ionophore
in the presence or absence of GSDMD and PAD4.

Results Here we tested the importance of PAD4, and GSDMD for NETosis in
vivo. Gsdmd/Dnase1/Dnase113-- and Pad4/Dnase1/Dnase1I3-/- mice were not
protected from death in sterile neutrophilia, and septicemia. Histological anal-
ysis of lung sections showed that NET-derived clots occluded blood vessels in
both mouse strains. Furthermore, we found that the genetic or pharmacolog-
ical inhibition of GSDMD blocks ex vivo NETosis in PMA, but not calcium iono-
phore-activated murine neutrophils. The inhibition of PAD4 did not block ex
vivo NETosis, independent of the respective stimulus.

Conclusion Taken together, we challenge the current role of GSDMD by new-
ly reporting that intravascular NETosis is independent of GSDMD in experimen-
tal models of sterile neutrophilia and septicemia.
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Introduction Thrombin has a multitude of roles in the initiation and propagation
of (anti)coagulation, in platelet activation and fibrin clot formation. The assessment
of thrombin generation (TG) has provided in-depth understanding of the plasma
factors contributing to the (in)activation of thrombin in triggered plasma and
whole-blood. By default, the generated thrombin is considered to act as a single
pool. Here, we present evidence for the diversity of two major proteolytically active
thrombin pools with non-overlapping functions in blood clotting.

Method A novel Syn-Nb-AF106 anti-fibrin nanobody (Nb106) was character-
ized, as described in Sun et al. (abstract this GTH meeting). TG was assessed by
calibrated automated thrombography using various triggers with control (mul-
ti-donor) and (reconstituted) coagulation factor-deficient plasmas, platelet-rich
plasma (PRP) or whole blood. Fibrin clot formation was evaluated by scanning
electron microscopy (SEM). Clot retraction was assessed macroscopically.
Results In tissue factor-triggered TG,we discovered that Nb106 dose-de-
pendently reduced the thrombin peak level and endogenous thrombin poten-
tial (ETP) to 54-62 %, without effect on kinetic TG parameters. We observed a
similar reduction in platelet-free plasma, PRP and whole blood. We found that
Nb106 inhibited tissue factor-induced TG using plasma deficient in factor IX,
Xlor XIl, but not using plasmas deficient in fibrinogen or antithrombin. Recon-
stitution experiments showed that the inhibition depended on the fibrinogen
concentration. Together, the fibrin(ogen)-dependent and thrombin-inhibiting
effectindicated that Nb106 operates by releasing proteolytically-active throm-
bin from fibrin to allow inactivation by antithrombin. Time-dependent, late
spiking experiments revealed that Nb106 reduced TG only when added at 0-15
minutes after trigger, but no longer after 30 minutes, suggesting that the in-
hibitory capacity was due to a shortened thrombin binding to fibrin rather than
to a continued protection towards antithrombin. In plasmas from a cohort of
64 healthy subjects, application of Nb106 showed a consistent reducing effect
on TG parameters (peak, ETP), with a moderate positive correlation with the
fibrinogen level. Strikingly, brightfield microscopy and SEM indicated that
Nb106, but not control nanobodies, in triggered plasma, PRP and whole-blood,
fully abrogated the formation of elongating fibrin fibers. In agreement with
this, it strongly suppressed whole-blood clot retraction.

Conclusion Collectivity, these data point to the existence of two major pools
of proteolytically active thrombin, both of which contributing to TG, that are
formed upon plasma and blood coagulation. One pool of soluble thrombin
steers the proteolytic coagulation cascade, while a second pool is bound to
growing fibrin fibers. The latter pool still cleaves TG substrate, is temporarily
protected against antithrombin, and is required for fibrin fiber extension and
blood clotting and clot retraction.
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> Fig. 1 Thrombin and HUVEC-dependent APC formation in
plasma.; Thrombin and APC levels were measured in supernatant
plasma by oligonucleotide-based enzyme capture assays (OECA)
over 60 and 120 minutes, respectively. Healthy control group (Con-
trols, n=11) shown in blue; protein C deficiency group (PCD, n=22)
shown in red. Columns and error bars show median and interquartile
ranges, respectively. Obtained data was compared using the two-
tailed Student’s t-test.

Introduction Protein C deficiency (PCD) is a severe hereditary thrombophilia
caused by various variants in the PROC gene. The endotheliumis involved in the
protein C (PC) pathway by promoting activated protein C (APC) formation and
thereby regulating thrombin generation. However, it is not clear to what degree
different PROC gene mutations and plasma levels of mutant PC affect APC for-
mation. Aim of this study was the evaluation of human umbilical vein endothe-
lial cell (HUVEC)-dependent APC formation in plasma of PCD patients with
various PROC mutations as compared to healthy controls.
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Method HUVECs were cultured in 48-well plates and overlaid with citrated, defi-
brinated plasma from patients with hereditary PCD not on anticoagulation (n=22)
and healthy donors (n=11). Thrombin formation was initiated by the addition of
1 pM tissue factor. Concentrations of generated thrombin and APC in the super-
natant plasma were measured over 60 and 120 minutes, respectively, via oligonu-
cleotide-based enzyme capture assays (OECAs). PROC variants were identified by
Next Generation Sequencing. Plasma levels of PC, free protein S (PS), antithrombin
(AT), and coagulation factors I, V, VII, VIII, IX, X, and Xl were measured in all plasma
samples applied in experiments. In cases in which no PROC mutation was found,
diagnosis of hereditary PCD was established by repeated measurements of low PC
levels in the patient and in at least one first grade relative.

Results The concentration of free thrombin did not differ significantly between
patients and controls 10, 20, or 60 minutes after coagulation activation. The
concentration of APC was significantly lower in PCD patients at the 30, 40, and
120 minute timepoints (P=6x10-%, P=2x10-7, and P=1x10-4, respectively)
(> Fig. 1). PS, AT, and coagulation factor levels were within normal ranges in all
samples and did not differ significantly between groups. There were 14 previ-
ously published PROC variants among the 22 patients. Twelve variants were
unique, whereas four patients carried 512 C>T and two patients carried 815
G>A. In four PCD patients, no mutation could be identified. Functional PC
levels ranged between 35.5 and 74.6 % and the area under the curve (AUC) of
APC formation ranged between 19.7 and 113.1 nmol x min/L in PCD patients.
Both PC levels and AUC APC were lower in all patients compared to controls
(mean 110.7 % and 166.3 nmol x min/L, respectively) (> Fig. 2).

Group mt‘:l?ign n PC level (%) {nr:gfxﬁ;g!u
Controls none 1 792-1378 122.3-2355
520C>T 4  355-62.1 24.0-71.2
815G>A 2  654-746  58.1-59.0
319G>A 1 70.1 113.1
2 965A>G 1 58.3 87.0
;f 479G>C 1 419 66.1
(V]
3 1332G>A 1 62.1 95.3
= 925G>A 1 45 1 62.4
% 373G>T 1 58.3 79.2
2 892A>G 1 51.3 65.1
% 400G>T 1 38.2 66.8
|5 262G>A 1 54.3 81.4
L 169C>T 1 74.3 40.2
412A5T 1 55.7 197
902C>T 1 64.8 26.0
notdetectable 4  476-732  28.0-353

AUC, area under the curve; APC, activated protein C; PC, protein C

> Fig. 2 PROC variants, PC level, and APC formation in PCD
patients and healthy controls.; Gene variants were measured in all
patients and healthy controls by Next Generation Sequencing. PC
levels were measured using the Atellica® COAG 360 System. APC
formation was measured in supernatant plasma by oligonucleo-
tide-based enzyme capture assays over 120 minutes and the area
under the curve was calculated.

Hamostaseologie 2024; 44: S1-5125 | © 2024. Thieme. All rights reserved.



Conclusion Regardless of PROC mutation or residual PC level, we found de-
creased APC formation in the endothelial cell model in all 22 patients. This
mightindicate that PCD patients have a higher risk of thrombosis than residu-
al PCactivity levels in plasma suggest. Further studies are warranted to under-
stand the interplay between PCD and APC formation on the endothelial level
and its influence on thrombotic risk.
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Introduction Antiphospholipid syndrome (APS)is a prothrombotic autoimmune
disease that is associated with recurrent thrombosis and pregnancy loss [1]. The
thrombotic risk in patients remains high despite the use of plasmatic anticoagulants
[2]. APSiis caused by circulating autoantibodies (AAbs) that recognize phospholip-
ids and phospholipid-binding proteins [2]. Anti-B,-glycoprotein-I APS antibodies
(anti-B>GPI AAbs) are increasingly identified to harbor prothrombotic potential
[3-5]. However, the impact of anti-B,GPI APS antibody interactions with platelets
(PLT) and subsequent relevance on thrombus formation are not well explored.
This study aims to investigate the relevance of anti-B,GPI antibody interactions
with procoagulant platelets and the impact on thrombus formation ex vivo.
Method For the investigation of anti-B,GPl AAb-mediated PLT alterations, a flow cy-
tometry (FC)-based protocol was employed. To study the impact of anti-B,GPI AAb-me-
diated PLT changes on thrombus formation, a microfluidic ex vivo thrombosis model
was developed with tetra staining to analyze the muilticellular interaction in APS.
Results FCanalysis revealed that human anti-B,GPl AAbs have the potential toinduce
increased formation of procoagulant (CD62p and PS double positive) PLTs compared
to control (p-value 0.0026). Anti-B,GPI-AAb-induced procoagulant PLT formation was
PLT Fc-gamma-RIIA (FcyRIIA)-dependent as specific FcyRIIA blockade resulted in a
nearly complete inhibition of AAb-induced procoagulant PLT formation (p=0.0161).
Notably, the prothrombotic PLT changes were not only of phenotypical nature,
as the reconstitution of anti-B,GPI AAb-induced procoagulant PLTs into healthy
whole blood resulted in formation of multicellular thrombus ex vivo (p =0.0004).
Interestingly thrombus formation was prevented when PLTs were pretreated
with therapeutic doses of intravenous immunoglobulin G (IVIG) prior to an-
ti-B,GPI AAb incubation (p=0.0018) (> Fig. 1).

Antl-f,-GPl-Antibody [Ufmi]

R
il A

> Fig. 1 Ex vivo thrombus formation induced by Anti-B2-GPI anti-
body and inhibited with IVIG; Whole blood from healthy individuals
was spiked with plasma that was preincubated with IgG isolates from
healthy control, Anti-B,-GPI antibody (2.5 U/ml or 5 U/ml) or a mixture
of antibody and IVIG. Samples were stained with DiOCg and perfused
through collagen coated microfluidic channels for 15 minutes at an
arterial shear rate of 20 dyne. Images were acquired in the green fluo-
rescent channel (upper panel) as well as in the brightfield channel (lower
panel). IVIG, Intravenous Immunoglobulin; GPI, Glycoprotein |.

S+ WG
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Conclusion Findings from our studies indicate that human anti-B,GPI AAbs
have the potential to induce formation of procoagulant PLT phenotype that
harbors dramatic prothrombotic potential. The observation that IVIG treatment
could prevent anti-B,GPI AAb-mediated multicellular thrombus formation di-
rects towards a therapeutic potential of IVIG in the prothrombotic condition
often observed in APS patients.
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Introduction Coagulation is not only characterized by the clotting time. But

also, amongst others, by the growth of the clot that is relevant for mural throm-
biand obstruction of vessels. The growth is not observed in normal coagulation
testing in a tube.

Method The growth, layer by layer, can be studied in the thrombodynamics
analyzer with the start of coagulation from immobilized tissue factor and video
recording of fibrin formation. Commercially available plasmas were filtered or
centrifuged to remove microparticles and inhibitors were from various com-
mercial sources.

Results We tested the effects of the natural mechanism of damping coagula-
tion by activated protein C (inactivating cofactors V and VIII) and observed a
delay in growth and eventually stop of growth.

Testing oral anticoagulation with vitamin K antagonists (Warfarin) or with hep-
arinoids (unfractionated heparin, LMW heparin such as Fragmin, Enoxaparin,
Bemiparin, and Fondaparinux) showed for heparinoids a similar delay and stop
of growth, but surprisingly for vitamin K antagonists a reduced but not a stop
of growth. The stop was also induced by the irreversible inhibitor of factor Xa,
GGACK. It is concluded that irreversible inhibition of factor Xa is effective in
stopping clot growth.

Testing reversible inhibitors of factor Xa (Rivaroxaban, Apixaban, Edoxaban)
and of factor Ila (Dabigatran, Argatroban) showed a maximal reduction of about
50 % in growth for quite a prolonged time (>1 hr), but no stop. On the contra-
ry, irreversible factor Ila inhibition by hirudin showed a stop.

Potential effects of inhibitors of factor Xla were deduced from studies in factor
Xl deficient plasma, showing no stop of growth.

Reduction of growth by Xa-DOACs was counteracted by factor VIl and required
a higher inhibitor at high factor VIII. The growth was found to be mediated by
the intrinsic tenase complex (factor IX, factor VIII) which was inhibited in a
clotting assay in plasma starting with factor Xla at 4x higher concentrations
with Apixaban and Edoxaban than the clotting with the extrinsic tenase complex
started with tissue factor. Factor VIII qualifies as antidote for the intrinsic acti-
vation route.

Conclusion We concluded that the stop of coagulation, as with the natural
protein C pathway, is only realized with treatment with heparinoids and irre-
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versible thrombin inhibition, but not with reversible inhibitors such as the
DOACs for factor Xa or lla, and not by Warfarin and factor Xla inhibitors.

As far as these in vitro, no flow experiments can be translated to in vivo effects,
the consequences are that the reversible inhibitors are not complete inhibitors
of coagulation events. The profile of the inhibitors may be used to match the
clinical need and the pathological process.

The suggestion can be made that new Xa-DOACs may be selected to be more
potent, tight inhibitors of the factor Xa formed by the intrinsic tenase (factor
IX, factor VIII) which is involved in clot growth.
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Introduction Vaccine-induced thrombotic thrombocytopenia (VITT) is a rare
but life-threatening prothrombotic syndrome observed in individuals following
vaccination with vector-based SARS-CoV-2 (ChAdOx1 CoV-19) vaccine. Labo-
ratory findings indicate that VITT is caused by antibodies (Abs) that recognize
specific heparin-independent epitopes on the endogenous chemokine platelet
factor 4 (PF4) which results in the initiation of a multicellular driven prothrom-
botic condition and onset of thrombosis at unusual sites. Despite PF4 has been
identified as the primary target of anti-PF4 VITT patient antibodies, a deeper
understanding regarding the mechanisms of anti-PF4 VITT Ab-mediated pro-
thrombotic conditions is missing. In this study we investigate the regulatory
and mechanistic role of PF4 in anti-PF4 VITT Ab-induced procoagulant platelet
(PLT) and thrombus formation ex vivo.

Method For the investigation of anti-PF4 VITT Ab-induced PLT alterations, a
flow cytometry (FC)-based protocol was employed. To study the impact of VITT
Ab-mediated PLT alterations on thrombus formation, a microfluidic ex vivo
thrombosis model that utilizes tetra staining and multiparameter assessment
of thrombus formation was developed.

Results FCrevealed thatanti-PF4 VITT patient IgG induce significant formation
of (CD62p/phosphatidylserine [PS] double positive) procoagulant PLTs in a
PF4-dependent manner as increased CD62p and PS was only detected in the
presence of PF4 and not in vehicle control (p=0.0184). Additionally, PF4-de-
pendent VITT patient IgG-induced procoagulant PLT formation was detected
to be strictly dependent on PLT Fc-gamma-RIIA as specific Fc-gamma-RIIA
blockade via monoclonal blocking Ab IV.3 resulted in a nearly complete inhibi-
tion of anti-PF4 VITT IgG-induced procoagulant PLT formation (p=0.0009).
Most importantly, via the utilization of an ex vivo model of antibody-mediated
thrombosis PF4 was revealed to be a key regulator of VITT patient IgG-induced
thrombus formation. Of note, compared to vehicle control, only PLTs that were
incubated with VITT patient IgG in the presence of exogenous PF4 and devel-
oped a procoagulant PLT phenotype showed the potential to induce significant
multicellular thrombus ex vivo upon reconstitution into autologous whole blood
and perfusion through the collagen coated microfluidic system(p=0.0022).
Interestingly, and of potential therapeutic interest, VITT Ab-mediated proco-
agulant PLT as well as increased thrombus formation were nearly completely
prevented by the pretreatment of PLTs with the selective spleen tyrosine kinase
(SYK) inhibitor Lanraplenib (p=0.0199).
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Conclusion Taken together, our data indicate that PF4 is the key mediator of
anti-PF4 VITT Ab-induced procoagulant PLT and thrombus formation ex vivo.
The observation that SYK inhibition in PLTs via Lanraplenib prevents from VITT
Ab-mediated prothrombotic conditions directs towards a therapeutic potential
of SYK inhibitors in prothrombotic conditions observed in anti-PF4-mediated
disorders.
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Introduction Heparin-induced thrombocytopenia (HIT) is a serious adverse
reaction to heparin. Heparin/PF4/IgG complexes have been reported to activate
platelets, neutrophils, and possibly endothelial cells, resulting in thrombocy-
topenia, hypercoagulability and thromboembolic complications. While the
impact of anti-PF4/heparin antibodies on blood cell activation has been exten-
sively studied, the role of endothelial cells in HIT-associated thrombosis remains
underexplored. In particular, the interactions between HIT-induced procoag-
ulancy and endothelial cells under flow conditions is not completely elucidated.
In this report, we investigated how HIT antibodies induce thrombosis in an
endothelialized microfluidic system.

UFH
(1u/mi)

<1 min

HIT-like IgG (20 pg/mL)

Flow, 10 dyn/cm?

> Fig. 1 HIT-IgG together with prophylactic-dose heaprin induce
thrombosis on pre-activated endothelial cells; Representative
images of thrombi formed by whole blood incubated with HIT-IgG in
absence and under 0.2 IU/mL unfractionated heparin (UFH). En-
dothelial cells were primed with TNF-a and perfused with whole
blood under a shear stress of 10 dyn/cm? for 10 minutes. Overlay of
brightfield and fluorescent channel image. Platelets: green, Calce-
in-AM. Scale bar: 50 um. [if IsupportLineBreakNewLine]

Method Microfluidic channels were coated with monolayers of human umbil-
ical vein endothelial cells (HUVECs). Cells were primed with low-dose TNF-a,
before perfusion with whole blood samples. Unstimulated or Thrombin Recep-
tor Activator Peptide 6 (TRAP-6) activated whole blood was perfused at a ve-
nous shear rate. The HIT-thrombosis model was established and tested utilizing
monoclonal anti-PF4/heparin antibodies. In brief, whole blood was pre-incu-
bated with unfractionated heparin (UFH, 0.2 IU/mL or 100 IU/mL). Anti-PF4/
heparin antibodies were introduced to the whole blood mixture and incubated
for 30 minutes at 37 °C, under rotation. Whole blood was recalcified and per-
fused over unstimulated or primed endothelial cells at a venous shear stress.
Thrombus formation was recorded over time.

Hamostaseologie 2024; 44: S1-5125 | © 2024. Thieme. All rights reserved.
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> Fig. 2 HIT-IgG together with prophylactic-dose heaprin induce
thrombosis on pre-activated endothelial cells; Maximal thrombus
surface area coverage of TNF-a primed endothelial cells, perfused
with unstimulated, TRAP-6 activated or HIT-like IgG/heparin chal-
lenged whole blood. HIT-like IgG did not increase thrombus forma-
tion in absence of heparin. Addition of low-dose heparin exerted a
strong pro-thrombotic effect, that was fully reversible with a su-
per-therapeutic concentration of heparin (HIT-IgG vs. HIT-IgG+0.2
IU/mL UFH, Thrombus SAC in %, mean+SD: 0.93+0.82 % vs.
11.10£6.45%, p=0.0118, HIT-IgG vs. HIT-IgG+ 100 IU/mL UFH:
11.10£6.45% vs. 0.00£0.00%, p=0.0066).

Results The endothelialized microfluidic model successfully captures
sub-thrombotic conditions under venous shear, activated platelets induced a
procoagulant shift and three-dimensional thrombi. We applied our thrombosis
model to investigate thrombus formation induced by HIT mimicking monoclo-
nal antibodies. We observed that the anti-heparin/PF4 antibody-dependent
platelet activation predicts the thrombotic response in the microfluidic system:
HIT antibodies in absence of heparin did not exert a prothrombotic effect on
activated endothelial cells. Co-incubation with 0.2 IlU/mL UFH induced throm-
bosis, embolization of thrombi and channel occlusion only when endothelial
cells were primed with TNF-a. The pro-thrombotic effect of HIT antibodies was
fully reversed at the super-therapeutic dose of 100 IU/mL UFH.

Conclusion HIT antibodies induce thrombosis and embolization in a system
emulating physiological environment. For the first time, we present a compre-
hensive thrombosis model that incorporates the enhanced thrombogenicity
of HIT-mimicking antibodies in presence of heparin. We show that our throm-
bosis model incorporates both endothelial- and blood-based modulation of
thrombosis. Primed endothelial cells and antibody-induced procoagulancy
trigger thrombosis in a concerted fashion, allowing the investigation of under-
lying mechanisms and possible preclinical evaluation of potential inhibitors of
HIT-thrombosis (> Fig. 1, » Fig. 2).
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Introduction Thrombin generation (TG) is required for fibrin formation, but
the generated thrombin retains activity also after initial clot formation. Here,
we present evidence that a substantial proportion of the generated thrombin
serves to ensure the continued fibrin growth in plasma systems. This thrombin
poolis fibrin-bound and temporarily protected against antithrombin inactivation.
Method A novel nanobody Syn-Nb-AF106 (Nb106) was isolated from llamas
injected with human clotting factor concentrate. Selection and characterization
proved that Nb106 recognizes thrombin bound to fibrin but not fibrinogen.
Calibrated thrombography was used for assessment of thrombin generation
(TG) with tissue factor and collagen-related peptide (CRP, platelet glycoprotein
VI agonist) using platelet-free plasma, platelet-rich plasma (PRP) and whole
blood. Conventional Z-Gly-Gly-Arg aminomethyl coumarin (AMC) was used as
thrombin substrate. Fibrin clot formation was evaluated from mechanical clot-
ting kinetics, turbidity assays, and scanning electron microscopy. Interference
was tested of the fibrin modulators, GPRP, ancrod and protease Ill .

Results In tissue factor-triggered TG,we discovered that Nb106 dose-de-
pendently reduced thrombin peak levels and endogenous thrombin potential
(ETP) with>50%. We observed a similar reduction in human platelet-free plas-
ma, PRPand whole blood, independent of the trigger. Atypical control nanobodies
did not alter TG parameters. In mouse PRP, Nb106 was most effective upon co-stim-
ulation with tissue factor and CRP. Mechanistically, Nb106 still suppressed TG in
the presence of either GPRP (fibrin cross-linking inhibitor) or ancrod (serine pro-
tease, specifically cleaving fibrinopeptide A from fibrinogen). However, it did no
longer affect TG parameters in the presence of protease lll (serine protease cleaving
the B chain of fibrinogen, including fibrinopeptide B). This indicated that Nb106
specifically targets a novel site thrombin-binding site on fibrin, which becomes
exposed upon fibrinogen cleavage of fibrinopeptide A.

In fibrin clotting experiments, ancrod shortened the Ca2*-dependent clotting
time, whereas protease Il prolonged it. Markedly, Nb106 failed to affect plas-
matic clotting times, but it significantly and strongly blocked plasma turbidity
changes induced by tissue factor. Furthermore, brightfield and scanning elec-
tron microscopy revealed that Nb106 dose-dependently suppressed the later-
al and longitudinal fibrin fiber extension until complete inhibition, although
non-fibrillar fibrin structures were still visible.

Conclusion Collectivity, these data point to the existence of a pool of fi-
brin-bound thrombin , which is protected against antithrombin inactivation.
The Nb106, by binding to the thrombin binding site on fibrin exposed by fibrin-
opeptide A cleavage, can replace this thrombin, and hence prevents the exten-
sion of fibrin fibers, to ultimately abrogate the clotting process.

Conflict of Interest BdL JK, DH, FS, RdLK and MR are employees of Synapse
Research Institute Maastricht, part of the Diagnostica Stago group, where PGdG
and JWMH are advisors. SS and |Z are founded by the China Scholarship Council.
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Introduction Cold agglutinin disease (CAD), a rare chronic autoimmune

hemolytic anemia mediated by classical complement pathway activation, is
associated with increased risk of thromboembolic (TE) events compared with
the general population. Sutimlimab inhibits complement C1s, providing a ther-
apeutic approach for CAD. Here, we assess the TE events PRE- and ON-sutim-
limab treatment from the Phase 3 CARDINAL (NCT03347396) and CADENZA
(NCT03347422) studies.
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Method TE event analysisincluded participants who had initiated sutimlimab,
had a CAD diagnosis date, and had a treatment start and end date. TE events
recorded during the study were medically adjudicated before inclusion.
ON-sutimlimab events include all events from treatment initiation until 17 days
post last dose of sutimlimab. PRE-sutimlimab and ON-sutimlimab follow-up
times were matched for each patient.

Results 66 participants (24 from CARDINAL and 42 from CADENZA), were
included in this analysis (> Fig. 1). The median (min, max) follow-up time in
each period was 1.8 (0.1, 3.4) years (> Fig. 2). In the PRE-sutimlimab period,
the TEincidence rate was 7.5 per 100 patient-years compared to 4.4 ON-sutim-
limab (p=0.3056). TE events in the ON-sutimlimab period included cerebral
venous sinus thrombosis (CVST) (n=1), device-related thrombosis (n=1), pe-
ripheral artery thrombosis (n=1), transient ischemic attack (TIA) (n=1), and
deep vein thrombosis (n=1). CVST and peripheral artery thrombosis were
reported as serious events, and all other events were reported as nonserious.
Only the CVST was assessed as related to sutimlimab by the investigator; sutim-
limab was temporarily interrupted due to the event. Of the participants that
experienced a TE event in the ON-sutimlimab period, 4/5 had a history of TE
risk factors and of those, 1 had a confirmed previous TIA.

ON-sutimlimab - ON-sutimlimab -

No TE Yes TE Overall
I|=E_l n=5 N=66
5 y of g for targ prior therapy
Age (years)
Mean (SD) 68 (10) 75 (10) 68 (10)
Median 68 71 70
Min, Max 46, 85 62,88 46, 88
Sex, n (%)
Male 18(29.5) o 18 (27.3)
Female 43(70.5) 5 (100) 48(72.7)
of ications for targeted prior therapy
Subjects with >1 targeted prior therapy within last 5 years 42 (68.9%) 4(80.0%) 46 [69.7%)
Corticosteroids 26 (42.6%) 4 (80.0%) 30 (45.5%)
Single Agent Therapy 30 (49.2%) 3 (60.0%) 33 (50.0%)
Ibrutinib 1(1.6%) (1] 1(15%)
Rituximab 30 (49.2%) 3 (60.0%) 33 (50.0%)
Combination Regimens 12 (19.7%) 0 12 (18.2%)
Bendamustine,/Rituximab 8(13.1%) (1} B(12.1%)
CHOP-R" 1(1.6%) 0 1(1.5%)
vt 1(1.6%) 0 1(1.5%)
Fludarabine/Rituximab 3(4.9%) 1] 3 (4.6%)
Rituximaby/corticosteroid 1(1.6%) 1] 1[1.5%)
Other combination regimen 4 (6.6%) 1] 4 (6.1%)
Summary of lab parameters at baseline
Hemoglobin (g/dL)
Mean (SD) 9.1(1.2) 76(1.6) 9.0(1.3)
Bilirubin (pmol/L)
Mean (5D} 42.5(22.7) 51.4(11.2) 43.1(22.1)
Lactate dehydrogenase (U/L)
Mean (SD) 410.1(240.8)  477.8(2187.4) 415.2(242.4)
D-Dimer (pg/L FEU)
Mean [SD) 647.5 (1058.2) 701.4 (403.6) 551.6(1021.1)
Thrombin/antithrombin (ug/L)
_Mean (SD) 16.0 (19.7) 8.0 (6.5) 15.4(19.1)

“For the matched analysis, minimum follow-up time between PRE-sutimlimab and ON-
sutimlimab is considered.

"comb of ity b, cyclophosphamide, d bicin, vincristine, and prednisolone.
“Comb of cyc de, vincristine, and prednisolone.

n, number; 5D, standard deviation

»Fig.1 Summary of Baseline Characteristics of Patients That Met
the Inclusion Criteria for the Post-hoc Analysis by Matcheda Throm-
boembolic (TE) Events After Treatment in the CARDINAL and CADEN-
ZA Studies
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PRE-sutimlimab ON-sutimlimab

Prevalence Activity

(N=66) (N=66)

Number of patients with >1 event, n (%) 8(12.1) 5(7.6)
p-value® 0.3657
Number of events, n 9 5
p-value 0.2885
Follow-up Time (years)

Mean (SD) 1.7 (1.0) 1.7 (1.0)

Median 18 18

Min, Max 01,34 0.1,3.4
Total Patient-Years (years)” 113.7 113.7
Incidence Rate (per 100 py) (95 % CI)° 7.5 (4.0, 14.2) 4.4(1.9,10.1)
Rate Ratio (95 % CI)° 0.6 (0.2, 1.6)

Evalue' 0.3056

"For the matched analysis, minimum follow-up time between PRE-sutimlimab and ON-
sutimlimab is considered.

Bp-\talue calculated based on McNemar's test for comparing proportions with 21 event.
“p-value calculated based on Paired t-test for difference in number of events (ON-sutimlimab — PRE-
sutimlimab).

*Total patient-years is the sum of follow-up time (measured in years) for all patients from full
analysis set.

“Derived from Poisson regression model with exchangeable covariance type.
Cl, confidence interval; n, number; py, patient-years; SD, standard deviation.

»Fig.2 Summary of Matched? Adjudicated Thromboembolic (TE)
Events for CARDINAL and CADENZA Studies

Conclusion Analysis of matched adjudicated TE events from the CARDINAL
and CADENZA studies suggests a trend toward a reduced risk of TE ON-sutim-
limab compared to the PRE-sutimlimab period in this medically complex CAD
cohort.
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Introduction Platelets are primarily known for their function in hemostasis.
However, they also play a role in the field of immunology. When inflammatory
orthrombotic processes occurin the body, platelets can form aggregates (PLA)
with leukocytes. A distinction can be made between platelet-neutrophil aggre-
gates (PNA) and platelet-monocyte aggregates (PMA). The occurrence of PLAs
has been frequently studied in inflammatory disease patterns and has already
been considered as potential biomarkers for e.g. chronic obstructive pulmonary
disease, consumptive coagulopathy, or sepsis.
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Patients with a left ventricular assist device (LVAD) often suffer from infections
due toimmunosuppression and the exit site of the driveline. In addition, plate-
lets are subjected to higher shear stress by the pump, which may lead to plate-
let activation and consequently to the formation of PLAs. Therefore, this study
investigated the extent to which shear stress alone may contribute to the for-
mation of PLAs.

Method D-Phenylalanyl-L-prolyl-L-arginine chloromethyl ketone (PPACK) an-
ticoagulated blood was collected from healthy donors and patients with an
LVAD. For part of the experiments a platelet inhibitor was added to the blood
of the donors 15 min before shear stress exposure. Whole blood (from donors)
was pumped at a defined shear rate through a PDMS-glass-based flow chamber
(height 100 ym, width 1000 um, length 5 cm, with or without a 75 % stenosis),
applying a defined shear stress to the cells. After shear stress exposure, PLA,
PNA and PMA were determined by flow cytometry.

The study received a positive vote from the ethics committee (AZ: 2022-1015).
Results The formation of cell aggregates in the flow chamber model without
stenosis showed a significant increase exclusively for the formation of PMAs.
When 75 % stenosis was present in the model, increased levels of PLA, PNA, and
PMA were measured. The values were increased at both the lower and higher
shear rates relative to the control. However, no significant difference was ob-
served between the lower and higher shear rates.

Increased levels of PLAs could be measured in the patient samples compared
to control samples.

Conclusion It could be shown here thatan increased shear rate can contribute
to the formation of PLAs in general. Thereby, not the absolute level of the shear
rate but an acceleration in the flow system seems to be decisive. Increased
levels of PLAs were also measured in the patients with implanted LVAD. Because
PLAs also have a prothrombotic effect, the detection of PLAs in this patient
population could be a marker for an increased risk of thrombosis. Whether there
is an association between elevated PLAs and thromboembolic events in these
patients needs to be explored in further studies.
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Introduction Platelets mediate adhesion and aggregation via membrane gly-
coproteins such as Integrin allbB3. Formation of GPIIbllla-enriched mem-
brane-protrusions (Tether) is a new characteristic of human platelets and has
been previously found in patients with an increased risk for thrombosis (e.g.
patients with myeloproliferative diseases) [1]. Tethers in humans are compa-
rable to Platelet-derived Integrin & Tetraspanin-rich Tethers (PITTs) described
in mouse models in response to anti-platelet antibodies [2]. So far it is still
unknown whether this alteration is exclusively observed under special patho-
logical conditions or may be found in a broader spectrum of diseases or even
in healthy individuals. We assessed the presence of tethers in different groups
of patients and healthy controls.

Method We analyzed blood smears from a representative cohort of 388 in-hos-
pital patients from more than 10 departments. Healthy blood donors (n=261)
served as control group. Blood smears were aceton fixated, labeled with a GPII-
bllla-antibody (Clone Gi5) and stained with an Alexa Fluor-488 conjugated
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secondary antibody. Two observers assessed at least 10 fields of view of
each slide by immunofluorescence microscopy. Presence of tethers was docu-
mented according to different morphological categories (e.g. length and
distribution).
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Results Male and female patients were evenly included in the cohort (205 and
179, respectively) and the mean age was 64.6 years. Tethers were found in
11.3 % of all screened patients and more often in females (15.1 % vs 8.3 %).
Tethers were more frequently detected in patients from intensive care units
(27 %) and patients from internal medicine, especially gastroenterology/rheu-
matology (34.5%). In comparison, tethers were observed in less than 15 % of
healthy individuals (mean age 41.4 years, 59.8 % male). However, most tethers
where short and observed in less than 10 % of platelets (> Fig. 1).

Conclusion Glycoprotein llbllla-enriched membrane protrusions of platelets
are a new phenomenon that can be found in a broader spectrum of hospitalized
patients. The prevalence is higher in patients with greater risk for thrombosis
and infections especially in intensive care unit patients and patients with gas-
troenterological disease.
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Introduction Fatembolism syndrome (FES) is a life-threatening complication
of traumatic bone fractures or orthopaedic procedures, such as intramedullary
nailing, with a mortality rate of close to 10 %. Thrombo-inflammatory reactions
are triggered by fat released from the bone marrow, which enters the circulation
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and eventually causes fatal obstruction in the pulmonary microvasculature.
The disease mechanisms and rational therapy of FES remain elusive.

Method Lipid-mediated cleavage of the factor XII-driven plasma contact sys-
tem was analysed by Western blotting and chromogenic assays. Intrinsic co-
agulation activation was assessed with calibrated automated thrombinography
and recalcification clotting time analysis in normal and contact system pro-
tein-deficient plasma. A mouse model for lethal pulmonary embolism triggered
by bone marrow-derived lipids was established and lipid-triggered thrombosis
was studied by histochemistry and immunofluorescence analysis.

Results Lipids isolated from human and bovine bone marrow activated the
factor XlI-driven plasma contact system in human plasma in a concentration-
and time-dependent manner. Fluorogenic real-time thrombin generation and
recalcification clotting time assays demonstrated lipid-stimulated coagulation
activation in plasma and whole blood samples through activation of FXII. Phar-
macological inhibition and genetic targeting of the contact system proteases
factor Xl and kallikrein abolished plasma clotting in vitro. Anionic polyphos-
phate bound to lipids induces factor XIl contact activation. Conversely, diges-
tion of lipid-bound polyphosphate by an exopolyphosphatase abrogated the
potential of lipids to activate factor XIl and the contact system. Exopolyphos-
phatase-treatment also blunted lipid-stimulated thrombin generation. Intra-
venous injection of bone marrow-derived lipids led to lethal pulmonary embo-
lism in wild-type mice. In contrast, mice with genetic deficiency in F12 or its
substrate F171 were protected from occlusive thrombus formation upon bone
marrow-derived lipid infusion. Immunostaining of post mortem lung tissue
from FES patients revealed activation of factor XIl in close proximity to lipid
deposits in the pulmonary vasculature.

Conclusion The dataidentify the pathomechanism underling FES. Bone mar-
row-derived lipids activate the factor Xll-driven contact system in vitro and in
vivo in a polyphosphate-dependent manner. Consequently, blocking the
polyphosphate/ factor XII axis might be a promising therapeutic strategy for
interference with FES.
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Introduction Managing patients with suspected heparin-induced thrombo-
cytopenia (HIT) remains a major clinical challenge. Knowledge of the effects of
management decisions on clinical outcomes is sparse and treatment recom-
mendations are often based on low certainty. In a prospective multicenter
cohort study, we studied the treatment and outcomes of patients with suspect-
ed HIT.

Method We included consecutive patients with suspected HIT and report
the outcomes of (a) patients with HIT, (b) patients without HIT but positive
heparin/PF4 antibodies, and (c) patients without HIT. Comprehensive clinical
and laboratory data were collected in detail and the washed-platelet heparin-
induced platelet activation test (HIPA) served as the reference standard test
defining HIT.

’Study population | |
‘ -

ke

1393 patients with suspected HIT from 11 study centers in
Switzerland, Germany and the USA
4 ~ |
HIPA positive HIPA negative
|} ¥
x
JL IL IL
HIT positive HIT negative HIT negative
(n=119) H/PE4 negative H/PF4 positive
l (n=1201) (n=73)
Outcomes
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Major bleeding:  12.6% difference in any
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> Fig. 1 Graphical abstract; From 1393 patients with suspected
HIT from 11 study centers 119 (8.5 %) were HIT positive. Eighteen
percent of HIT patients died during follow up. Alternative anticoagu-
lants mainly reduced the risk of aterial thrombembolism (TE) in HIT
patients. Of the 1274 patients without HIT 73 (5.7 %) had a positive
heparin/pf4 (H/PF4)-CLIA. However, there was no difference in out-
comes between patients with and without H/PF4-CLIA. Argatroban
was associated with higher rates of venous and aterial TE in HIT
negative patients.

Results Among 1393 patients included in 11 study centers (46 % female,
median age of 67), HIT was confirmed in 119 patients (prevalence 8.5 %). The
setting was intensive care unit (37 %) and cardiac surgery (32 %) in the majori-
ty of patients. The predominant treatment was argatroban (70 %), and com-
plete platelet recovery was observed in 77 % of HIT patients. Of the patients
with HIT, 23 % developed subsequent venous thromboembolism (TE), 9%
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arterial TE, and 18 % died. Major bleeding occurred in 13 % of HIT patients and
did not differ significantly between drugs. Treatment with argatroban, bivali-
rudin or DOAC markedly reduced the risk of subsequent arterial TE. HIT-nega-
tive patients with and without H/PF4 antibodies did not differ with regard to
any outcome (Graphical abstract) (> Fig. 1).

Conclusion Our results indicate that HIT is still a serious disease with a high
risk of major adverse events. In the absence of randomized controlled trials,
our results add further evidence on the effectiveness of DOAC, argatroban, and
bivalirudin treatment.
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Introduction Exercise training in patients with atherosclerotic vascular disease
in general and coronary artery disease (CAD) in particular has been shown to
reduce recurrent cardiovascular events, improve quality of life and exercise
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capacity. However, it seems to have also transient unfavourable consequences
such as vascular dysfunction, increased inflammation and increased coagula-
tion. Moderate intensity continuous protocols (MICT) are widely used, high
intensity interval protocols (HIIT) while more effective, are perceived as having
a higher risk of adverse events. Haemostatic derangements in particular may
have an important role in recurrent cardiovascular events in these patients.
We aimed at investigating the effects of HIIT in comparison to MICT on haemo-
stasis appraised by the overall haemostatic potential in patients with CAD.
Method Patients after acute myocardial infarction were randomized into HIT
or MICT group. The study was conducted in accordance with the Declaration
of Helsinki (1964) and approved by the National Medical Ethics Committee
(approval number 0120-77/2020/3).

Patients had three blood samples drawn: before the exercise (T0), after the
exercise (T2) and one hour after the exercise (T2). Overall haemostatic poten-
tial (OHP), overall coagulation potential (OCP) and overall fibrinolytic potential
(OFP) were measured.

Between-group differences were assessed by t-test for normally distributed
variables and proportions were compared using the x? test. Mixed effects lin-
ear models were constructed to assess the effects of exercise on haemostatic
measures, with fixed effects [1-5].

Results Atotal of 117 patients were included. Baseline characteristics are list-
ed in > Fig. 1. We found a significant increase in OCP, OHP, and a significant
decrease in OFP after exercise. The values of all measured biomarkers returned
to baseline after a one-hour rest in both groups. To compare the effect of HIIT
and MICT on coagulation parameters a linear mixed model for repeated meas-
urements was constructed (random effects: subjects; fixed parameters: repeat-
ed measurements of coagulation parameters, exercise type; covariates: and
gender, age). Time (before exercise training, immediately after exercise train-
ing and one hour after exercise training) was found to be significant for all
measurements while there was no treatment effect for OCP, OHP and OFP
(> Fig. 2).

All HIIT MICT P value
(n=11T) (n=59) (n=58)
Women * 23(19.T) 8(13.6) 15(259) 0.108
Age, years = 56(10.3) 55(10.5) 57(9.00 0.293
BMI, kg/m?® == 28.8(4.6) 283 (4.4) 29.3 (4.8) 0.244
Arterial hypertension * 86 (73.5) 46 (78.0) 40 (69.0) 0.301
Diabetes mellitus * 10 (8.5) 6(10.2) 4(6.9) 0.743
Dryslipidemia * T5(64.1) 38 (64.4) 37 (63.8) 1000
Family history * 46 (39.3) 23 (39.0) 23(39.T) 1.000
Smoking history ~ 54(46.2) 27 (45.8) 27 (46.6) 1.000

> Fig. 1  Baseline characteristics; HIIT - high intensity interval
training, MICT — moderate intensity interval training. * values repre-
sented as number (%); * * values represented as mean (standard
deviation).

Baseline After exercise 1h after p value p value for
exercise for time  time*group interaction

oce
- HIT 23.5(22.1-25.0) 24.3(228-257) 239(224-254) =0.001 0.678
-MICT 239(22.5-253) 248(234-262) 243(228-25.T)
oup
- HIIT 7.9(7.2-8.7) 8.4(7.6-9.2) 79(7.2-8.T =0.001 0.424
- MICT B.4(7.6-9.1) 8.8 (8.0-9.5) 8.4(7.7-9.1)
OFP
HIT 663 (63.6-69.1) 65.3(62.5-68.1) 67.1(64.3-69.8) <0.001 0.370
-MICT 64.5(61.8-67.2) 643(61.6-67.0) 64.9(62.3-67.6)

> Fig.2 Coagulation parameters; HIIT - high intensity interval
training, MICT — moderate intensity interval training, OCP - overall
coagulation potential, expressed as abs-sum, OHP - overall hemo-
static potential, expressed as abs-sum, OFP - overall fibrinolytic
potential, expressed as %.

Conclusion Our study has shown that exercise training is associated with a
procoagulant imbalance in haemostasis in patients with CAD. However, no
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difference was found between HIIT and MICT, suggesting that both exercise
methods are equally safe.
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Introduction The treatment of cardiogenic shock is a challenge of modern
medicine. Anticoagulation drugs such as unfractionated heparin or low molec-
ular weight heparins are the most common drugs used in cardiogenic shock to
prevent thromboembolic complications. Despite years of experience with these
substances, there is a lack of data on the effects of anticoagulation strategies
with heparins on the occurrence of thrombocytopenia in the acute phase of
cardiogenic shock. This study investigated the occurrence of thrombocytope-
nia in patients with cardiogenic shock depending on therapeutic strategies with
plasmatic anticoagulation.

Overall mean platelet count x103/pl, Day 1-5

200

150

»Fig.1  Overall mean platelet count Day 1-5

Method We reviewed the retrospectively collected data patients admitted to

our hospital (2019-2023) with cardiogenic shock. Some patients were treated
using extracorporeal life support systems (ECLS). All patients received antico-
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agulation therapy with unfractionated or low molecular heparin: the patients
with ECLS or otherindications for therapeutic anticoagulation with therapeutic
dosage, all other patients with prophylactic dosage. Thrombocyte count in day
1 to day 5 was evaluated during hospitalization.

Platelet count x10%/yl, Day 1-5

> Fig.2 Platelet count in subgroups Day 1-5

Results The study population consists of 97 patients with infarct-related car-
diogenic shock. Of these, 53 (54.6 %) were admitted with an ST-elevation my-
ocardial infarction, 44 (45.4 %) with a non-ST-elevation myocardial infarction
or malignant cardiac arrhythmias leading to cardiogenic shock. All patients had
coronary artery disease and were treated emergently using revascularization
strategies. Approximately 75.2 % of patients (73 patients) survived out-of-hos-
pital cardiac arrest on admission. The overall in-hospital mortality rate was 55 %.
The mean duration of ECLS therapy was 49.8 hours (95 % Cl 33.6 to 66.0). The
overall mean platelet count at admission was 237 x 103/pl (95 % Cl 221 to 253
x 103/pl). A drop of platelet count occurred in all patients with cardiogenic
shock, but this was significantly more pronounced in the ECLS group (36 % of
the study population) than in patients without ECLS (on day 3: 144 vs. 192 x
103/ul, p<0.0001 and on Day 5 90 vs. 153 x 103/ul, p=0.0014). Comparison
of conservative patient groups with prophylactic and therapeutic anticoagu-
lation (37 % and 27 % of the study population) showed no significant differenc-
es in platelet counts over 5 days after admission (> Fig. 1, > Fig. 2).
Conclusion Thrombocytopeniais common in cardiogenic shock and occurs more
frequently in patients with ECLS treatment than with conservative treatment. Ther-
apeutic anticoagulation alone has no significant effect on platelet counts.
Conflict of Interest The Authors declare no conflict of interests.
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Introduction The multimeric glycoprotein von Willebrand factor (VWF) is a
highly adhesive protein, found in the bloodstream [1]. At sides of vascular in-
jury, VWF is subjected to elevated hydrodynamic forces, leading to the activa-
tion of VWF’s AT domain, initiating primary hemostasis via binding to platelet
GPIba. Later on, the thrombus is further stabilized by crosslinking of platelet
receptor GPIIb/llla with VWF - via its C4 domain - and fibrin [2].

Recently, VWF gain-of-function (GOF) variants were identified exhibiting an
increased prothrombotic potential [3]. For example, Huck et al. characterized
variant p.Pro2555Arg, located in the C4 domain, which exhibits increased
VWF-platelet-complex size at the same critical shear rate as wildtype (wt)VWF.
The GOF effect was hypothesized to be induced by a decreased reformation
rate of the closed stem conformation within VWF dimers [4].
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Method We performed conformational studies using atomic force microsco-
py (AFM) imaging of different recombinant VWF dimer and multimer con-
structs. The proteins were immobilized in a near physiological buffer on a po-
ly-L-lysine functionalized mica surface and dried by a gentle stream of nitrogen.
AFM imaging in air was performed to analyze the distribution of VWF stem
conformations employing a NanoWizard® ULTRA Speed 2 (JPK, Bruker) and MFP3D
(Asylum Research) in tapping mode with silicon nitride probes. The resulting height
profiles were evaluated by measuring the stem length and the distance between
the CK domain and the abrupt increase in height of the N-terminal domains to
normalize the length of the closed stem. Based on the stem conformation distri-
bution and the statistical analysis, three groups of conformations were determined.
The initial tertial of the normalized stem length distribution was defined as ful-
ly-opened. Closed stem segments with a minimum length of 80% relative to the
normalized full stem length were considered to be fully-closed. The length distri-
bution in between was classified as flexible intermittent.

Results AFM imaging revealed for wtVWF that 14 % of the stems were present in
a fully-opened conformation while 52 % exhibited a flexible intermittent confor-
mation and 33 % were fully-closed. In contrast, p.Pro2555Arg dimers showed 36 %
fully-opened, 33 % flexible intermittent and 31 % fully-closed stems. The full-length
multimeric variants exhibited a similar tendency: within the multimers, wtVWF
and p.Pro2555Arg exhibited 20 % and 36 % fully-opened stems, respectively.
Conclusion In this study, we used AFM imaging to visualize and analyze the
structural variation of stem conformations in wtVWF and p.Pro2555Arg. The
results of this analysis support the hypothesis that p.Pro2555Arg stems are
more prone to an open confirmation. This effect was observed in isolated di-
mers as well as in dimers within multimers. If this effect can also be observed
in additional, newly identified, GOF variants is subject of an ongoing study.
Conflict of Interest The authors have no conflicts of interest to declare.
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Introduction Patients with end-stage kidney disease (ESKD) on hemodialysis
(HD) have a high risk for bleeding complications. The tendency of bleeding
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events in ESKD patients is multifactorial and influenced by impaired plate-
let-vessel wall interaction, dysfunctional platelets, and treatment like antico-
agulation therapy. Telomere length is a recognized surrogate parameter for
biological and early vascular aging. Healthy persons have a chronological
age-dependent telomere length approximately between 5 to 15 kb per diploid
cell. Our aim is to elucidate the role of bleeding in association with biological
aging, expressed by telomere length.

Method The Vienna Investigation of Atrial Fibrillation and Thromboembolism
in Hemodialysis (VIVALDI) study is a prospective population-based cohort study
of prevalent HD patients. Adult patients were recruited and followed-up for a
maximum of 1350 days during which the occurrence of major bleeding events
was recorded. The VIVALDI study was approved by the local ethics committees
and all patients consented to participate in written form. The DNA from whole
blood, sampled at baseline, was isolated and analyzed for average telomere
length via qPCR-based method. The risk of major bleeding occurrence was
calculated using competing risk regression with consideration of the compet-
ing endpoint all-cause death.

Results In 308 patients (193 males (62.7 %) and 115 females (37.3 %)) with ESKD
and a median age of 67 years (25th to 75th percentile 56.4-76) years, the median
telomere length was 1.51 kb (25th to 75th percentile (0.60 to 3.18kb). Major
bleeding events occurredin 39 patients (incidence rate 5.7 per 100 patient-years).
There was no relevant correlation between telomere length and chronological age
(correlation coefficient of -0.117, p=0.040). Per Tkb increase in telomere length,
the risk of major bleeding occurrence increased by 9% (SHR 1.094, 95 % confidence
interval 1.021-1.172, p=0.011) in a multivariable competing risk regression mod-
el adjusted for age, BMI, and anticoagulation use (> Fig. 1). Compared to patients
in the quartile with the shortest telomere lengths, patients in the second quartile
had a 3.3-fold increased risk of major bleeding (95 % Cl 1.02-10.56, p=0.046),
patients in the third quartile had a 3.4-fold increased risk (95 %Cl 1.09-10.77,
p=0.036), and patients in the fourth quartile had a 3.1-fold increased risk of major
bleeding (95 %C1 0.98-10.1, p=0.053) (> Fig. 2).

Covariate Hazard ratio p-value

_Telomere length per kb 1.093 (1.019 - 1.173) 0.013

increase

Age per year increase 1.003 (0.982 - 1.025) 0.749

BMI per 1 kg/m* increase 0.991 (0.939 - 1.046) 0.740

Anticoagulation use 2.105 (1.050 - 4.222) 0.036 |

»Fig.1 Competing risk regression model of major bleeding risk
occurrence
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Conclusion Inacohort of patients with ESKD on HD and overall short telomere
lengths, the risk of major bleeding increased with increasing telomere lengths.
Conflict of Interest The authors declare that they have no competing inter-
ests.
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Introduction Platelets are the most fragile components of hemostasis in car-
diac surgery with cardiopulmonary bypass (CPB).

Contemporary cell-salvage technology can preserve not only red blood cells
(RBC) but also platelets in platelet-rich plasma (PRP) sequestration during com-
plex surgical procedures. We tested the presevation of platelet functions during
and after PRP sequestration.
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»Fig.1 Aggregation in PRP

Method We obtained informed consent and local ethic commitee approval.
In 15 elective adult patients (13 male, 2 female, average age 68 years) sched-
uled for complex cardiac surgery surgery (aortic, combined and redo, with
average CPB time 135 min, cross-clamp time 96 min) with preoperative hae-
matocrit>0,35 we performed RBC and PRP sequestration (800 ml preoperative
autologous blood was processed). Standard mild hypotermic CPB with centrif-
ugal pump, biocompatible surface - X- coating, heparin dose 3mg/kg and
protamin reversal 1:1 was used. All the patients were treated with tranexamic
acid 30mg/kg i.v. before surgery and 15mg/kg into the CPB priming volume.
The Sorin X.tra® cell-saver (175 ml Latham bowl, 2 port system, CPDA bags,
prime flow 100 ml/min, PRP spill volume 60 ml/min, spill flow 20 ml/min) was
used. PRP was re-transfused immediately after the end of CPB, RBC according
to the hemoglobin level at the end of surgery or in ICU. Platelet count and
optical aggregometry (aggregation induced by ristocetin, epinephrin, ADP and
collagen) before procedure, in processed plasma, at the end of surgery and
after PRP retransfusion were assessed. Thromoelastographic parametres (TEG
5000) were assessed before and after CPB. Transfusion therapy was provided
by the TEG - guided algorithm.
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»Fig.2 Aggregation after PRP re-transfusion

Results The average amount of autologous blood processed was 874 = 76ml,
the average re-transfused PRP volume 538 + 57 ml. The average blood loss
during the 24 hour period was 676 + 281 ml. Reexploration due to haemorrhage
occurred in 3 patients. Transfusion with FFP was required in 5 cases (range 2 to
6 units), and with RBC in 4 cases (range 2 to 6 units). No platelet transfusions
were required. PCCwas used in 3 patients, fibrinogenin 1 case. TEG parameters
did not differ between the groups. The mean (SD) platelet count before surgery
was 187 (35), in PRP 113 (36), after PRP transfusion 126 (31), and after surgery
122 (35) x 109/L. There were statistically significant decreases of collagen-,
ADP- and epinephrine-mediated, but not ristocetin-mediated aggregation
(97 % of baseline) in PRP compared with the pre-CPB sample. The partial resto-
ration of aggregation after PRP retransfusion was assessed.(median reactivity:
collagen 33 to 29 %, ADP 68 to 73 %, ristocetin 97 to 87 %,and epinephrine 19
to 18% of baseline) [1-2] (> Fig. 1, » Fig. 2).

Conclusion PRP sequetrastion is a safe method. It preserved platelet count
and ristocetin-mediated pletelet aggregation, and partially restored other ac-
tivator- mediated aggregation after CPB.

Conflict of Interest This study was supported by the institutional grant of FN
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Introduction ECMO is a life-saving rescue therapy in patients with ARDS.
Bleeding and thrombosis are major complications that are associated with bad
outcome. Platelets, the key mediators of hemostasis, can sense matrix proteins
like collagen or von Willebrand factor (vWF) by surface receptors like GPIb/V/
IX causing activation of integrin GPIIb/llla, release of internal stored o-/6- gran-
ules, aggregation and lastly thrombus formation. Recent studies have deci-
phered a yet unexpected function of GPV, a subunit of the vWF receptor.
Thrombin can cleave GPV and release its soluble (s)GPV ectodomain, which
finally blocks thrombin activity and fibrin formation. Antibody mediated tar-
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geting of GPV was shown to be a powerful strategy in reverting a bleeding
phenotype. In this study we wanted to assess whether ECMO has a specific
impact on platelet reactivity including the GPV-sGPV axis.

Method 36 patients with ARDS were recruited (n=13 ECMO vs. n=23 non-EC-
MO patients). Blood was withdrawn at 3 time points (t; =day 1-3; t, =day 4-6;
t3=day 7-14 after cannulation/study inclusion) and compared to controls. We
assessed platelet phenotype and function using flow cytometry. 8-granule
release was assessed by flow cytometry using a kinetically resolved mepacrine
assay, the 6-granule count by whole mount-transmission electron microscopy
(WM-TEM) and the in vitro bleeding time by PFA-200.

Results GPlIb/llla activation and CD62P neo-exposition in response to ADP,
TRAP-6 or CRP-X, were reduced in all patients independent of ECMO. We found
no differences in the t-SNE-based platelet supopulation analysis after automat-
ed clustering between cohorts. During the course of ECMO treatment, uptake
and TRAP-6-induced release of mepacrine continuously decreased (mean Ge-
OMFIECMO ty: 37.2 vs t3: 15; p<0.05), while we observed no differences with-
in follow-up measurements in non-ECMO patients. Concomitantly, 6-granule
number per platelet continuously decreased during the course of treatment,
which was associated with a prolonged in vitro bleeding time assessed by PFA-
200. The expression of the VWF receptor subunits GPIX and GPIb remained
overall unaltered, but GPV expression was decreased by 21 % in ECMO compared
to non-ECMO patients. Plasma sGPV levels were selectively increased in ECMO
patients, suggesting increased shedding in response to the extracorporal de-
vice. Decreased sGPV levels were strongly associated with patient survival
(ECMO survivor: 0.042; non-survivor: 0.016 p<0.05), implying an adverse ef-
fect of SGPV for device-related hemostatic alterations.

Conclusion Agonist induced GPIIb/llla activation was markedly impaired in
ARDS patients regardless of the use of ECMO. We found a specific paucity of
platelet 6-granules in ECMO, implying a device-induced 6-storage pool defi-
ciency. This the first study to show pronounced GPV downregulation and con-
comitantly increased plasma sGPV in ECMO patients which was associated with
survival, suggesting therapeutic targeting of GPV shedding in ECMO patients.
Conflict of Interest The authors declare no conflict of interest.
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Introduction Hemostatic imbalances are frequent in patients with cancer.
While thrombotic complications have been extensively studied, less is known
about baseline bleeding risk and risk factors for bleeding. To allow for a person-
alized risk-assessment balancing the risk of thrombotic complications and
bleeding in patients with cancer, more knowledge on bleeding risk is needed.
Method We aimed to investigate bleeding events and risk factors for bleeding
in a prospective cohort study including patients with cancerinitiating system-
ic anti-cancer therapies. Bleeding events were classified according to the ISTH
definition as major bleeding (MB) and clinically relevant non-major bleeding
(CRNMB) and the composite outcome of both (clinically relevant bleeding, CRB)
was used as the outcome of interest as well. All cause-mortality was considered
a competing event and therefore competing risk analyses were performed.
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Results In total, 791 patients (median age [interquartile range, IQR]: 63 [54-
70] years) were included, of which 48 % were female. During a median follow-up
time of 19 months (IQR: 8.9-27.9), 366 (46.3 %) patients died. Hundred-twen-
ty patients (15.2 %) were under therapeutic anticoagulation and 124 (15.7 %)
patients received anti-platelet therapy at study inclusion. We observed 310
bleeding events of any type in 228 patients. Seventy patients (8.8 %) experi-
enced a MB, 87 (11%) a CRNMB, and 106 (13.4 %) a minor bleeding. In total,
this translated to 140 (17.7 %) first CRB and 70 (8.8 %) first MB events that were
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used for further analyses. The 6-month cumulative CRB incidence was 9.9 %
(95 % confidence interval [Cl]: 7.8-12.2) and the 6-month MB incidence was
5.1%(95% Cl: 3.4-6.7) (> Fig. 1). Low hemoglobin (SHR per doubling of hemo-
globin: 0.55, 95 % Cl: 0.31-0.98), and albumin (SHR per doubling of albumin:
0.28,95% Cl: 0.11-0.71) at study inclusion as well as head & neck cancer (SHR
head & neck cancer versus others: 2.38, 95 % Cl: 1.46-3.88) were associated
with increased bleeding risk in patients without anticoagulation. We observed
6 (4.3 %) fatal bleedings and furthermore, the occurrence of CRB was associat-
ed with anincreased risk of all-cause mortality (age, sex, stage, and tumor catego-
ry adjusted transition hazard ratio [THR]: 5.80; 95% Cl: 4.53-7.43; » Fig. 2: land-
mark analysis of overall survival according to the occurrence of CRB within
30 days of observation).

Conclusion Bleeding events are frequent in unselected patients with cancer.
Low hemoglobin and albumin, and head & neck cancer were associated with a
higher risk of bleeding in patients receiving no anticoagulation. Furthermore,
bleeding events are associated with a poor overall-survival in this patient
cohort.
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Introduction The risk of thrombotic events in myelofibrosis (MF), compared
with patients with other myeloproliferative neoplasms (MPN), has been under-
estimated for a long time. Patients with MF are rarely studied as separate in
most cases small cohorts. We sought to independently explore potential mo-
lecular risk factors for venous (VTE) and arterial (ATE) events in a substantial
cohort of MF patients.

Method Monocentric retrospective data of 122 MF patients were analyzed.
27 (22.1 %) patients had prefibrotic MF, 69 (56.6 %) — overt MF, and 26 (21.3 %)
had secondary MF. All patients were tested for driver mutations (JAK2-V617F,
CALR, and MPL). JAK2 allele burden was evaluated in 57/69 mutated patients.
Non-driver mutations were analyzed by next-generation sequencing. The pri-
mary outcome was the occurrence of a thrombotic event, acute leukemia
transformation, or death at any time.

Results The median age at diagnosis was 62 years (range, 26-82), 55.7 % of
patients were male. The median follow up was 4.75 years. Nine (7.4 %) patients
had prior thrombosis: history of ATE had 3 of them, prior VTE - 4, both — 2. At
the time of the diagnosis of MF and during follow-up, 14 (11.5%) patients had
ATE, 22 (18 %) had VTE, and 2 patients had both. Driver mutations: 68 (55.7 %)
patients showed a JAK2V617F, 39 (32 %) CALR, and 4 (3.3 %) MPL mutation. Oth-
er patients were triple negative or had a combined mutation (n=3). The me-
dian JAK2 allele burden was 38 % (range, 0.28-96). In total, 92 mutations of these
genes were found: ASXLT (n=29), DNMT3A (n=11), TET2 (n=25), IDH2 (n=2),
SRSF2 (n=5), SF3B1 (n=10), and U2AFT (n=10). A significant association be-
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tween JAK2 mutation (OR 2.49, 95 % Cl 1.11-5.59) and an increased risk of ve-
nous, but not arterial, thrombotic events was found. The JAK2 allele burden did
notimpact the risk of VTE. Patients with co-occurrence of JAK2 and TET2 or JAK2
and ASXL1 mutations did not have a higher risk of VTE (p=0.22 and p=0.42,
retrospectively). The multivariable analysis showed a significant association
between a DNMTA3 mutation (OR 5.2, 95% Cl 1.3-21.5) and increased risk of
ATE [1-4].

Conclusion Arterial and venous thrombotic events had different molecular
risk factors in patients with myelofibrosis in this cohort. JAK2 mutation was
associated with an increased risk of venous thrombosis. Patients have also a
high risk of VTE even if they carry a low JAK2 allelic burden. DNMT3A mutation
showed an independent effect on the risk of arterial thrombosis. Despite the
small number of patients with non-driver mutations, these findings warrant
consideration of arterial and venous thrombosis separately for future risk strat-
ification and preventive treatment recommendations in patients with MF.
Conflict of Interest None
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Introduction Cancer is associated with an increased risk of venous thrombo-
embolism (VTE), which is in part attributable to systemic cancer therapies.
Immune checkpointinhibitors (ICIs) have changed the treatment landscape in
oncology but theirimpact on VTE risk is still debated.

Method We assessed VTE risk in a single-center prospective cohort study in-
cluding patients with cancer initiating systemic anti-cancer therapies and com-
paring the risk of VTE between patients receiving different types of therapy.
Patients recruited between July 2019 and April 2023 were included in this
analysis. All-cause mortality was considered a competing event of interest and
thus, competing risk analyses were performed.

Results In total, 880 patients (median age: 62 years [interquartile range, IQR:
53-70], 47 % women) were included, compromising 459 (52.2 %) patients with
newly diagnosed cancerand 421 (47.8 %) patients with recurrent or progressive
disease. Of 831 patients with solid tumors, 551 (62.6 %) had metastatic disease
at study inclusion. After study inclusion, systemic treatment with chemother-
apy alone was initiated in 427 (48.5 %), with combined chemotherapy and ICI
therapy in 147 (16.7 %), with ICI therapy alone in 138 (15.7 %), with targeted
therapy and chemotherapy in 109 (12.4 %), with targeted therapy alone in 44
(5%), and with targeted therapy and ICI therapy in 15 patients (1.7 %). During
a median follow-up time of 15.8 months (IQR: 9.3-27.7), 68 (7.7 %) were diag-
nosed with VTE, including 11 catheter-related thrombosis, 20 deep vein throm-
bosis (DVT), 24 pulmonary embolism (PE), 4 superficial vein thrombosis (SVT),
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4 portal vein thrombosis, and 4 patients with PE and DVT as index event. VTE
was diagnosed in 43 (10.1 %) patients receiving chemotherapy, 11 (7.5 %) pa-
tients receiving chemotherapy and ICl therapy, 6 (4.3 %) patients receiving IC
therapy alone, 7 (6.4 %) patients receiving targeted therapy and chemotherapy,
1 (2.3 %) receiving targeted therapy and in none (0 %) receiving targeted ther-
apy and ICl therapy. This translated into 6-month cumulative VTE incidences
of 7.2% (95 % confidence interval [Cl]: 4.6-9.8) in patients with chemotherapy,
of 5.8% (95 % Cl: 1.8-9.6) with ICl and chemotherapy, of 2.3 % (95 % Cl: 0-4.8)
with ICl therapy, of 5.2% (95 % Cl: 0.8-9.6) with targeted therapy and chemo-
therapy, and of 2.6 % (95 % Cl: 0.0-7.7) with targeted therapy (> Fig. 1, » Fig.
2).

Table 1. Cumulative VTE incidence after 6-, 12-, 24-month follow-up stratified according to
systemic therapy. ICl - immune checkpoint inhibilors

G ive VTE incidence (5% interval)
-month 2-month 24-month
Chemotherapy (n=427) 72(4698 | 107(7414 | 148(103194)
Chemotherapy + ICI therapy (=147} 58(1598) TA@119) 86(37-136)
1CI therapy (n=138) 23048 23048 34(0683)
Targeted therapy + chemotherapy (n=109) | 52(0866 | 65(14114) 65 (1.411.4)
Targeted therapy (n=4) 260077 260077 260077
Targeted therapy + ICI therapy (n=15) 0 0 0
»Fig.1 Cumulative VTE incidence after 6-, 12-, 24-month fol-

low-up stratified according to systemic ICl - immune checkpoint
inhibitors
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»Fig.2 Cumulative VTE incidence stratified according to systemic
therapy that patients started at

Conclusion Inoursingle-center prospective cohort study, patients with cancer
receiving systemic anti-cancer therapies had a substantial VTE risk. Patients
with cancer receiving chemotherapy had the highest cumulative incidence,
while the VTE incidence was lower in those treated with ICl therapy. In the fu-
ture, further analyses considering other VTE risk factors are needed.
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Introduction Extracellular vesicles (EVs) released by tumor cells are currently
investigated as potential biomarkers for cancer detection using liquid biopsy.
EVs are cell-derived vesicles with heterogeneous contents, including genetic
materials, proteins, lipids, and small metabolites. Tissue factor--positive (TF)-
EVs are considered as biomarkers predicting tumor progression. They were also
shown to enhance cancer-associated thrombosis (CAT) and to be linked to el-
evated plasma levels of von Willebrand factor (vWF). VWF is a large multimer-
ic glycoprotein promoting platelet aggregation. This study aimed to investigate
whether circulating melanoma cell-derived TF-EVs can promote CAT by inter-
acting with ultra-large vVWF (ULVWF).

Method Binding of melanoma cell-derived EVs or melanoma cells to ULvWF
and subsequent thrombosis formation was investigated by microfluidic exper-
iments. To this end, microfluidic channels coated with human umbilical vein
endothelial cells or vWF were perfused with whole human blood supplement-
ed with purified and fluorescently labeled EVs. EVs were characterized by nan-
oparticle tracking analysis, flow cytometry, and electron microscopy. The ex-
pression of TF on different melanoma cells and melanoma cell-derived EVs was
studied by fluorescence microscopy.

Results We found that melanoma cell-derived EVs, but not intact cells, can
bind to ULVWF. The diameter of EVs ranged from 40 nm to 5000 nm, with the
majority of EVs being around 165 nm. In microfluidic experiments, mimicking
a tumor-activated vascular system, we found that EVs smaller than 1000 nm
had the highest probability of interacting with ULvWF. Binding rates of larger
EVs were very low. ADAMTS13, the cleavage enzyme of vVWF, reduced the bind-
ing of EVs significantly. Experiments with different vVWF mutants identified the
A1 domain as the EV binding site. Accordingly, EV binding was abolished by an
inhibitory peptide blocking the AT domain. Furthermore, the binding of TF-EVs
to ULVWF activated platelets and induced the formation of microthrombi. Al-
though intact melanoma cells could not bind to ULvWF directly, melanoma
cells were trapped in microthrombi.

Conclusion In conclusion, this study demonstrates that melanoma cell-derived
EVs induce CAT by binding to ULVWF. While TF-EVs may serve as a promising
biomarker, blocking ULvWF formation or EV binding may prevent metastasis.
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Introduction Patients with multiple myeloma (MM) treated with immuno-
modulatory drugs (IMiDs) have a high risk of venous thromboembolisms (VTE).
Guidelines suggest pharmacological thromboprophylaxis in all patients treat-
ed with IMiD-based regimens, using aspirin for patients at low, and low molec-
ular weight heparin (LMWH) or vitamin K antagonists (VKA) for those at high
VTE risk. Direct oral anticoagulants (DOACs) have not yet been sufficiently
studied in this indication but could be an effective and convenient alternative
and have since 2012 been offered as such at our centre.

Method For this retrospective cohort study, we screened all patients that pre-
sented at our centre between January 2012 and January 2022 with MM or re-
lated plasma cell disorders. Inclusion criteria were newly diagnosed biop-
sy-proven MM within this time range and induction treatment at our centre.
Data were collected through review of medical records. Baseline disease char-
acteristics and risk factors for VTE according to the IMPEDE-VTE and SAVED
scores were assessed at time of diagnosis. Anti-myeloma treatment, thrombo-
prophylaxis and thrombotic as well as bleeding events were recorded during a
two-year observational period. In those with multiple VTE or bleeding events,
only the first event, respectively, was counted. For analysis of outcomes accord-
ing to type of thromboprophylaxis, the antithrombotic drug prescribed prior
to the event of interest was considered in an intention-to-treat manner [1-5].
Results Of 292 patients screened, 208 were included in the analysis based on
predefined inclusion and exclusion criteria. Characteristics of patients are
shown in » Fig. 2. During the 2-year follow up, 19 (9.1 %) patients developed
VTE, 4 (1.9 %) had arterial thromboembolism, 35 (16.8 %) had bleeding events
and 20 (9.6 %) patients died (> Fig. 1).
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»Fig.2  2-Year Cumulative Incidence of VTE and bleeding strati-
fied by type of thromboprophylaxis
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Demographic and clinical characteristics of 208 patients

A high IMPEDE-VTE score was associated with risk for VTE (HR for high (=8
points) vs. low (<3 points) IMPEDE-VTE: 3.994 [95 %Cl 1.072-14.881],
p=0.039; HR increase per 1 point increase: 1.193 [95 %Cl 1.04-1.369],
p=0.012). The SAVED score did not predict VTE in our cohort (HR for high vs.
low SAVED: 1.006 [95 %Cl 0.354-2.855], p=0.992).

The type of thromboprophylaxis was significantly associated with both risk of
VTE and risk of bleeding (> Fig. 2). Seven out of 18 patients (38.9%) had a VTE
while not on any type of thromboprophylaxis, 9 out of 65 (13.8 %) while on
aspirin, 2 out of 25 (8 %) while on LMWH. None of the 90 patients on DOACs or
the 3 patients on VKAs had a VTE. Bleeding occurred in 47.4 % of patients
without thromboprophylaxis, in 9.4 % of those using aspirin, in 24.1 % of those
using LMWH, in 13.3 % of those using DOACs, and in none of those using VKAs.
Conclusion We observed a high rate of VTE and bleeding events in our cohort.
While the IMPEDE-VTE score predicted VTE risk, the SAVED score did not. No
patient had a VTE while on oral anticoagulation. Patients who were not pre-
scribed thromboprophylaxis had a high risk of both thrombosis and bleeding.
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Introduction While immune checkpoint inhibitors (ICl) have revolutionized
the therapeutic landscape of various cancers, most importantly non-small cell
lung cancer (NSCLC) and malignant melanoma, recent meta-analyses indicate
that patients underICl are atincreased risk of developing venous thromboem-
bolism (VTE) and cardiovascular adverse events. Importantly, platelets and
monocytes are crucial cellular mediators in promoting coagulation activation.
To delineate their role in ICI-induced thrombosis, we first aimed to investigate
if both cell types express immune checkpoints on their surface.

Method We established flow cytometry panels to characterize platelets and
monocytes in whole blood. In short, venous blood from healthy donors was
drawn without torniquet and after an initial discard into plastic tubes contain-
ing 3.2% (0.109 M) sodium citrate. Blood samples were allowed to rest for 15
min and then incubated with lipopolysaccharide (10 pg/mL) for 4 hours to
stimulate monocytes or with ADP (1 pM) for 30 min to activate platelets. To
characterize monocyte (activation), whole blood was then stained for CD45,
CD14,CD16, PDL1, PD1, tissue factor, CD40, and CD61. Platelets were identi-
fied based on side-scatter properties and expression of CD41, P-selectin, PAC-
1,CD63, PD1and PDL1. Platelet releasates (PR) were generated by high-speed
centrifugation of platelet rich plasma. PDL1 protein in cell pellets as well as in
platelet releasates was measured by commercial PDL1 ELISA.

Results Following stimulation of whole blood with ADP, activated platelets
rapidly upregulate PDL1 but not PD1 on their surface. Similarly, isolated plate-
lets increased PDL1 expression when exposed to ADP, pointing towards plate-
lets as the source of PDL1. There was a strong and robust correlation of PDL1
with platelet activation markers P-selectin, PAC-1 and CD63. Importantly,
platelet lysates as well as PR from resting platelets contained PDL1 protein.
PDL1 levelsin PR were further elevated when obtained from activated platelets.
Increased expression of PDL1 and PD1 was also confirmed on LPS-stimulated
proinflammatory monocytes in whole blood.

Conclusion We show that activated platelets and monocytes upregulate PDL1
on their surface, indicating a potential effector role in inhibiting T cells under
inflammatory conditions. Importantly, activated platelets release soluble PDL1,
indicating an immunomodulatory effector role which may affect therapeutic
outcome in ICI-treated cancer patients. Based on these findings, we are cur-
rently assessing monocyte and platelet activation and PDL1 expression in can-
cer patients before and under ICI. Our ultimate goal is to investigate if mono-
cytes and platelets become activated under ICl, hence resulting in ICl-induced
thromboinflammation, and to assess the impact of platelet and monocyte PDL1
expression on treatment outcome
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Introduction Thromboembolic disease is a major complication in patients
with pancreatic ductal adenocarcinoma (PDAC), causing morbidity and mor-
tality. One in five patients with newly diagnosed PDAC develops a venous
thromboembolism (VTE), which is associated with a decreased overall survival.
Patients with PDAC often have altered blood cell counts, which are further af-
fected by chemotherapy. The high thromboembolic risk in patients with PDAC
may be caused by procoagulant effects of pancreatic cancer on blood cells.
Currently, there are no risk assessment tools or biomarkers available that can
identify PDAC patients at highest risk of VTE.

Aims To investigate the impact of PDAC on blood cell dependent coagulation,
to characterize the high thrombosis risk in PDAC patients. To predict thrombo-
embolic events in patients with PDAC using blood cell dependent assays, per-
formed in whole blood.

Method Patients with locally advanced or metastatic PDAC (n=18) were in-
cluded in a prospective, observational, case-control study (TROCOPAC study).
At baseline, before the initiation of chemotherapy, blood was collected to study
whole blood (WB) coagulation profiles. Thrombin generation (TG) was meas-
ured in WB and platelet poor plasma (PPP) of 18 patients with PDAC and 18
healthy individuals matched for age and sex. The capacity of platelets to release
granules was measured in a time-dependent manner upon stimulation with a
PART receptor agonist in WB. Patients were followed for 6 months upon inclu-
sion. The primary endpoint was the onset of thromboembolic events, both VTE
and arterial thromboembolism (ATE).

Results Patients with PDAC have an increased endogenous thrombin potential
(ETP) in whole blood. This difference was not observed in PPP, indicating a
procoagulant effect caused by blood cells. Furthermore, patients with PDAC
have a prolonged lag time in whole blood, while the lag time in PPP was not
different between patients and controls. Platelet and white blood cell counts
(WBC) significantly correlated with the WB ETP and peak in patients with PDAC,
which was not observed in healthy controls. Of the 18 PDAC patients, four
developed a VTE (22 %) and one an ATE (6 %). At baseline, a shorter lag time of
WB-TG and an increased maximum capacity of platelets to release granule were
associated with incident thromboembolic events.

Conclusion Patients with PDAC have an imbalanced WB-TG profile. The lag
time in WB-TG and the granule release capacity of platelets predict an increased
incidence of thromboembolic events. Red blood cell and white blood cell ab-
normalities in PDAC are associated with this disturbance in thrombin genera-
tion. Platelets and white blood cells hence appear to be a driving force in the
development of thrombosis in patients with PDAC. As such, measuring hemo-
stasis in whole blood would improve the thrombosis risk estimation in PDAC
patients.
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Introduction In patients with cancer, dysregulation of hemostasis is present.
While there is extensive knowledge on risk, risk factors, and predictive biomark-
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ers for venous thromboembolism (VTE), there is limited understanding of
bleeding risk and associated biomarkers. Prior research has indicated that
growth differentiation factor-15 (GDF-15) holds promise as a predictive bio-
marker for bleeding risk in various patient populations, including a preliminary
study focused on patients with cancer.

Method We aimed to investigate the association between GDF-15 and bleed-
ing risk in a prospective cohort study including patients with cancer initiating
systemic anti-cancer therapies. Bleeding events were classified according to
the ISTH definition as major bleeding (MB) and clinically relevant non-major
bleeding (CRNMB). The composite outcome of both, i.e., clinically relevant
bleeding (CRB), and MB were specified as the outcomes of interest. Serum
GDF15 levels were measured in samples drawn at study inclusion (prior to treat-
ment) using the Elecsys® GDF-15 assay (Roche Diagnostics) performed on the
Cobas e801 Module. The association between GDF-15 and CRB/MB was ana-
lyzed in a Fine and Gray model accounting for all cause-mortality as a compet-
ing risk.

Results Intotal, 792 patients (48 % women) were included in this analysis (me-
dian age: 62, interquartile range [IQR]: 53-70). At study inclusion, 121 (15.3 %)
patients received therapeutic anticoagulation and 125 (15.8 %) antiplatelet
therapy. During a median follow-up of 18 months (IQR: 11-28), 240 patients
(30.3 %) experienced any type of bleeding. We observed CRB in 156 (19.7 %)
patients and MBin 81 (10.4 %) patients. This translated into a 6-, 12-, 24-month
cumulative incidence of CRB of 10.1% (95 % confidence interval [Cl]: 8-12.2),
15.8%(13.2-18.5),23.9% (17.9-27.4) and of MB 0f 5.4% (3.8-6.9), 8.5% (6.5-
10.5), 12.2% (9.5-14.8), respectively (> Fig. 1). The median GDF-15 level was
1863.5ng/L (IQR: 1061-3490). Elevated GDF-15 levels were significantly asso-
ciated with an increased risk of CRB (SHR per doubling: 1.29 [95% Cl: 1.16-
1.44]) and MB (SHR per doubling: 1.40 [95% Cl: 1.22-1.62]). In a 12-month
comparison, patients with GDF-15 levels above the 75th percentile (>3490
ng/L) had a higher cumulative bleeding incidence than those with levels at or
below the 75th percentile (<3490 ng/L). Specifically, the cumulative incidence
for CRB was 23.8 % versus 13.3 %, and the cumulative incidence for MB was
13.6 % versus 6.8 %. The difference in CRB incidence remained consistent
throughout the entire observation period (> Fig. 2).

Cumulative CRB incidence
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»Fig.1 Cumulative clinically relevant bleeding (CRB) incidence.
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> Fig.2 Cumulative CRB incidence of patients (n=898) with
GDF-15 levels <75th (n=598) (<3490 ng/L) versus>75th percen-
tile (n=194) (>3490ng/L) Patients were divided according to their
GDF-15 level and the group with levels equal to or below 3490 ng/L
(=75th percentile) was compared to the group with levels above
3490 ng/L (>75th percentile) within a Fine and Gray subdistribution
hazard model, p=0.004

Conclusion Patients with cancer are at high risk for bleeding events and ele-
vated GDF-15 levels were significantly associated with an increased risk of
bleeding. Therefore, GDF-15 is a promising candidate biomarker for bleeding
risk prediction in patients with cancer.
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Introduction Elevated FXIlevels are a risk factor for venous thromboembolism
(VTE) [1]. While FXI/FXIla inhibition is safe and efficacious in preventing post-
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operative VTE in non-oncologic patients [2-5], its role in tumor cell-induced
coagulation activation is less clear [6]. We hypothesize that some tumor cells,
especially those of hepatic cancers, aberrantly produce FXI, which potentially
contributes to a hypercoagulable state and reduced efficacy of FXI/FXla-direct-
ed anticoagulation in these patients.

Method Several cancer cell lines were characterized for FXI and tissue factor
(TF) expression by quantitative PCR, ELISA and flow cytometry. FXI activity was
recorded by a chromogenic assay. Tumor cell-induced coagulation activation
was measured by single-stage clotting assay in the presence or absence of the
FXlainhibitor, BMS-262084 (BMS), or peak and trough concentrations of rivar-
oxaban (270 and 26 ng/mL) and tinzaparin (0.85 and 0.2 IU/mL). We also de-
signed a lentiviral vector to stably express FXI in hepatoma HepG2 and hepa-
tocellular Huh7 cells.

Results Onlyin hepatic cancer cell lines, HepG2 and Huh7, relevant FXI mRNA
and antigen expression were measured. FXI released by these cell lines showed
potent amidolytic activity in a chromogenic assay. Both cell lines had also
marked TF antigen expression and procoagulant activity (PCA). Compared to
FXainhibition by rivaroxaban and tinzaparin, FXla inhibition with BMS was sig-
nificantly less potent in mitigating tumor cell-induced fibrin clot formation, and
only in the presence of low HepG2 and Huh7 cell concentrations. Lentiviral
expression of FXIin HepG2 and Huh7 cells resulted in significantly increased
production of FXI, but not of TF. In these cells, endogenous FXI amplified tumor
cell-induced fibrin clot formation.

Conclusion Dysregulated FXI production is presumably a common finding
only in hepatic cancers, but may contribute to a hypercoagulable state in these
patients with potential therapeutic implications for FXI/FXla-directed antico-
agulation.
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Introduction Recombinant adeno-associated virus vectors (rAAV) are a major
gene therapy platform for treatment of monogenic disorders, including hemo-
philia A. Valoctocogene roxaparvavec (AAV5-HLP-hFVIII-SQ) is an AAV5 vector
delivering B-domain-deleted (BDD) human FVIII transgene controlled by a
hybrid liver-selective promoter. In a phase 3 trial, a single treatment of AAV5-
HLP-hFVIII-SQ (6e13 vg/kg) provided therapeutic expression of FVIIl and bleed-
ing control in adult severe hemophilia A patients. However, the mechanistic
basis of transaminitis, variability and durability observed in clinical trial partic-
ipants are not clear. Understanding the molecular changes in the liver are crit-
ical to identify appropriate immune modulatory strategies for safety, efficacy,
and long-term durability of AAV gene therapy. The aim is to investigate liver
gene expression profiles before and after AAV5-HLP-canine-BDD-FVIII (cFVIII)
administration in a severe hemophilia A dog model.

Method Nine severe hemophilia A dogs received one of three vectors (non-co-
don-optimized AAV5-HLP-cFVIII-SQ, codon-optimized AAV5-HLP-cFVIII-SQ and
AAVS5-HLP-cFVIII-V3 at 6.0e13 - 2.0e14 vg/kg). Liver biopsies were collected
atbaseline and 3 months after vector administration. FVIIl activity (FVIII:C) was
measured by one-stage FVIII (OSA) assay using a pooled normal canine plasma
standard. Liver cFVIIl DNA and RNA levels were quantified using ddPCR. Tran-
scriptomic profiling was performed by RNA-seq followed by pathway enrich-
ment analysis. Cellularimmune response in the peripheral blood mononuclear
cells (PBMC) was evaluated using an IFN-y ELISPOT assay.

Results Dose-relatedFVIIl expression was observed in dogs treated with the co-
don-optimized vectors, with significant correlation between liver vector DNA and
circulating FVIII:C (> Fig. 1). Dogs treated with codon-optimized cFVIIl vectors
demonstrated enhanced transgene expression compared to non-codon-optimized
vector. No IFN-y response was detected in PBMC. Transcriptomic profiling of liver
biopsies demonstrated enrichment of integrin pathways, immunological gene sig-
natures for B cells and plasmacytoid dendritic cells (pDCs), and common dendritic cells
at 3 months compared to baseline (> Fig. 2). Expression of inflammatory cytokines
involved in NK-cell and T-cell activation were also enriched.

CcFVIIl vgDNA
coples/diploid genome

> Fig. 1 AAV5-cFVIIl expression and activity in severe hemophil-
ia A dogs at 3 months; (a) AAV5-cFVIIl mRNA transcript levels, and
(b) correlation between liver vector DNA and OSA FVIII:C, one-stage
FVIII clotting assay (canine normal pooled standard) with a lower
limit of detection of 2 %. co, codon optimized; nco, non-codon opti-
mized; SQ and V3, B-domain-deleted FVIIl variants.
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No. of
genes that
were
regulated
following No.of | Normalized
FDR- No. of | AAVS-HLP-|No. of up-| down- Gene Set
adjusted | genesin | cFVIl | regulated | regulated | Enrichment
Enriched Gene Set | p-value | p-value term | treatment | genes genes | Score (NES)
Integrin pathway 0.00058 0.024 22 3 3 o 147
B cells and
plasmacytoid
dendritic cells 3.40€-06| 0.014 168 10 9 1 1.80
Commaon dendritic
cells 1.00€-05| 0.020 187 10 8 2 149
Cytokine production | 7.00E-06| 0.015 668 15 16 3 156

> Fig.2 Gene set enrichment analysis comparing AAV5-HLP-cFVIII
vectors administered to hemophilia A dogs at 3 months and baseline
(treatment vs control). A normalized gene set enrichment score
(NES) determines whether a gene set is positively regulated or nega-
tively regulated and an NES with Benjamini-Hochberg adjusted P
value<0.05 was considered statistically significant. FDR, False discov-
ery rate.

Conclusion Our data suggests that mild activation of B cells, dendritic cells,
NK-cell, and T-cells with an inflammatory cytokine response occurred in the
liver of AAV5-HLP-cFVIII treated dogs 3 months post gene transfer; albeit with-
out transaminitis. Transcriptomic profiling of PBMCs is ongoing to compare to
liver profiles to better understand kinetics of immune responses to rAAV.
Conflict of Interest AM Ismail, B Yates, N Khattak, and S Fong are employees
and shareholders of BioMarin Pharmaceutical Inc. P Batty has received research
support from, and acted in an advisory role for, BioMarin Pharmaceutical Inc.
D Lillicrap has received research support from CSL Behring and BioMarin Phar-
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Introduction Hemophilia A (HA) patients are prone to low bone mineral den-
sity (BMD), independent of commonly known risk factors [1]. Recent research
suggests that coagulation factor VIII (FVIII) could potentially act through direct
interactions with key bone-regulating pathways (e.g. RANK/RANKL/OPG axis,
Whnt/R-catenin pathway, cytokines) or indirectly through downstream process-
es (e.g. thrombin production) [2]. Despite these promising leads, the connec-
tion between FVIII and bone health remains elusive. Therefore, cell culture
experiments involving primary bone cells are pivotal to understand the impact
of coagulation and inflammation on bone health.

Method Human (SaOs-2) and murine (MC3T3-E1) osteoblast cell lines, along
with peripheral blood-derived human osteoclasts, were cultured together with
human coagulation factors (FVIII, FIX, FX, vVWF, VWF-FVIIl complex, and throm-
bin at 1 U/ml each) and cytokines (IL-6 and TNF-a at 50 ng/ml each). We as-
sessed alterations in cell viability using the CCK8 assay, mineralization of oste-
oblasts using the alizarin red S assay [3], and osteoclast formation using the
tartrate-resistant acid phosphatase (TRAP) staining.
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Results Coagulation factors had distinct effects on human and murine osteo-
blasts: In comparison to untreated controls, thrombin reduced cell viability of
murine osteoblasts by 18 %, whereas vWF, vVWF-FVIII, FIX, FVIII-thrombin, and
FX increased viability by 33 %, 24 %, 26 %, 23 % and 31 % respectively. None of
the factors changed mineralization of murine osteoblasts. However, minerali-
zation of human osteoblasts decreased in the presence of vVWF, vVWF-FVIII,
thrombin and FX by 44 %, 37 %, 35 % and 56 % respectively. For human osteo-
clasts, the addition of FX led to increased TRAP activity by 16 %.

In the presence of TNF-a cell viability in both murine and human osteoblasts
was reduced by 29 % and 53 %, and mineralization in murine osteoblasts in-
creased by 119 %. In contrast, TRAP activity of osteoclasts was reduced by both
TNF-aand IL-6 by 50 % and 60 %.

Conclusion This study shows different responses of human and murine osteo-
blasts to human coagulation factors. The particularinfluence of FX on both human
osteoblasts and osteoclasts will be furtherinvestigated. Also, the impact of inflam-
matory cytokines on osteogenic cells warrants further studies. Understanding the
interplay between coagulation, inflammation and bone metabolism is pivotal for
developing future therapeutic strategies to enhance patient health.
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Introduction Due to hemophilic arthropathy, joint health as well as associat-
ed strength, mobility, and postural stability are reduced in patients with hemo-
philia (PwH). These impairments go along with an increased fear and risk of
falling. To test these functional abilities effectively, the present study aims (1)
to evaluate the feasibility and safety of different clinical motor performance
tests in PwH, (2) to evaluate, whether a higher joint impairment results in a
lower self-efficacy regarding falling and lower test performance.

Method 29 PwH (55.3 years +10.7) and 29 healthy controls (CG; 50.2
years +13.9) were examined by different clinical tests: short physical perfor-
mance battery (SPPB), timed up and go test (TUG), functional reach test (FRT),
push and release (PAR), single leg stand (SLS) with open and closed eyes,
strength of knee extension (SKE), and hand grip strength (HGS). The subjects
were also examined using the Hemophilia Joint Health Score (HJHS) and the
Fall Efficacy Scale International questionnaire (FES-1). PwH were divided in two
groups based on the HJHS score, resulting in three groups: (1) healthy controls,
(2) minorly affected PwH (lower half based on HJHS Score), and (3) majorly
affected PwH (upper half based on HJHS Score). Group comparisons were per-
formed using the Kruskal-Wallis test followed by pairwise post-hoc tests.
Results No adverse events occurred during the tests. One PwH did not perform
the SLS with closed eyes due to the patient's own uncertainty. Majorly and
minorly affected PwH revealed higher FES-I scores than CG. All clinical tests
showed significant differences between CG and majorly affected PwH. The
comparison between CG and the minorly affected PwH showed a significant
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difference only in TUG. Furthermore, significant differences between the mi-
norly and majorly affected PwH were observed in SKE right and SLS with open
eyes (> Fig. 1).

Majorly affected  Minorly affected = Kruskal-Wallis-
Parameter PwH (n=14) PwH (n=15) CG (n=29) Test p.value
50.0 24.0 50
[41.5-55.0] [19.0-28.0) (3.0-10.5)
HJHS score <001
(ST pointa) (36.0-64.0) (14.0.350] {0.0-19.0)
=
95 70 120
SPPB total 8.0-11.3] [10.0-12.0] [11.0-12.0] <001
{0-12 points) (4.0-12.0) (9.0-12.0) 19.0-12.0)
78 72 57
"“;g t':‘:“"d [7.0-11.0] 6287 [4.7-6.8] <001
) (58-16.8) (4494) (38-88)
20 10 10
Bocomnboonch [1.0-2.0) [1.0-1.0) (0.0-1.0) o1
(0-4 points) [ n-':q 0) (0.0-2.0) (0.0-3.0)
30.0 %0 360
Functional [26.1-33.8] 130.0-38.3) [345-42.8] <001
reach test (cm) (19.0-42.3) (26.0-42.3) (29.3-49.7)
35 50 B0
single-leg R7177) [31.1-45.0] [45.0-45.0] <004
stance opened (2.1-45.0] (3.5-45.0) (9.8-45.0]
eyes (seconds) s
- 20 37 32
A 11.6-3.0] 2777 [35-147] <001
e (aeconte) (1417.1) (1.8-22.6) 1.9-433)
1865 3572 3956
) [120.0-280.0] [219.9-500.4] [343.3-499.3]
KneeeMenso" (48037171 (1437-6110) (18377199 -
right (N) ot
.
179.0 3395 3204
Knee extension  [138.6-3252] [300.7-429.8] [338.0-493.3] <001
Teft (N) (60.3-416.2) (172.0-674.0) (201.3-667.4)
333 387 FEx)
Hand strength [25.9-38.5] [322-49.7) [38.3-50.7] <001
right (kg) (10.7-42.0) (25.0-54.3) (28.0-58.0)
340 %3 07
Hand grip [26.7-39.7] 130.7-47.3] [38.0-48.5) 003
strength left (kg)  (11.3-447) (16.7-51.0) {29.7-55.3)
200 200 70
FES [18.0-31.1] [17.0-22.0) [16.0-18.0] <001
(16-64) (16.4-37.5) (16.0-29.0) {16.0-26.0)

> Fig. 1 Comparison between majorly affected PwH (upper half
based on HJHS Score), minorly affected; Data presented as median
[25 %-quartile; 75 %-quartile] (min-max). PwH = Patients with hae-
mophilia; CG = control group; SPPB=short physical performance
battery; FES-I=Falls Efficacy Scale-International; HJHS = haemophilia
joint health score; *=p<0.05 vs. CG; **=p<0.01 vs.

CG; ***=p<0.001 vs. CG; #=p<0.05 vs. Minorly affected,
##=p<0.01 vs. Minorly affected, ###=p<0.001 vs. Minorly affected.

Conclusion The performed clinical tests are feasible in PwH as no adverse
events occurred. Results reveal that majorly and minorly affected PwH report-
ed a higher subjective concern and a lower self-efficacy of falling compared to
the CC. Yet, this observation is accompanied by the fact that only majorly af-
fected PwH exerted impaired performance in all clinical tests compared to the
CG, while minorly affected PwH only presented higher TUG values compared
to the CC. Largest discrepancies were observed in the single-leg stance with
eyes open and knee extensor strength, where majorly affected PwH showed
worse performance.

These clinical tests offer safe and feasible time-saving tools to evaluate the
functional motor performance in the context of the risk of falling in PwH with-
out much equipment, especially in clinical settings, and can be used as a basis
for further individual tailored physical and sport therapies.

Conflict of Interest All authors stated that they had no interests, which might
be perceived as posing a conflict or bias.
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Introduction Haemarthroses lead to changes of the synovium, cartilage, and
bone in patients with haemophilia (PwH). Although this is widely recognized,
little data exist on the prevalence of the distinct joint pathologies. Hence, the
joint status was evaluated by sonography and prevalence rates were clustered
based on of the risk factors age and BMI.

Method 80 patients with moderate or severe haemophilia A or B (PwH) (severe
A=55,B=11; moderate A=13,B=1) were included. Thus, a total of 480 joints
(ankle, knee, and elbow) were sonographically examined. The Haemophilia
Early Arthropathy Detection with Ultrasound (HEAD-US) protocol was used to
systematically assess structural alterations. This protocol discriminates be-
tween synovitis (Syn) and changes of cartilage (Cart) and bone. The degree of
Syn (0=none/minimal, 1=moderate, 2 =severe) and the extent of Cart
(0=none, 1=less than 50 % of cartilage loss, 2=50% or more of cartilage loss)
and bone damage (0=none, 1=mild irreqularities, 2 =deranged subchondral
bone) were scored on a 3-point scale. The scoring for cartilage was slightly
modified to be consistent with the other parameters. Additionally, parameters
were dichotomized (0 =no pathology, 1=pathology) and prevalence rates were
determined based on the score (>0) of joint pathology. Age groups were clus-
tered as follows: Age1: 13-17 years (n=60), Age2: 18-29 years (n=186), Age3:
30-39 years (n=120), Age4: 40-49 years (n=48), Age5: 50-70 years (n=66).
For BMI, the conventional classification system was used (underweight: n=36,
normal: n=264, overweight: n=132, obese: n=48).

Results The prevalence of Syn, Cart, and bone alterations across all joints
amountto 76 %, 35% and 35 %, respectively. For all arthropathy-related param-
eters, the highest prevalence was observed for the ankle joint (Syn: 81 %, Cart:
63 %, bone: 61 %), while the knee joint demonstrated the lowest prevalence
rates (Syn: 69 %, Cart: 17 %, bone: 20 %). Breakdown by age groups revealed a
significant increase in the prevalence of Syn (from age1: 62 % to Age5: 99 %),
Cart (from Age1: 15 % to Age5: 73 %) and bone (from Age1: 12 % to Age5: 75 %)
across all joints examined (all p<.001). When comparing the prevalence of Syn
in PwH with normal weight (75 %) to overweight (75 %, p=.997) and obese
patients (85%, p=.129), no significant differences could be observed. In terms
of joint degeneration, PwH with normal weight (Cart: 31 %, bone: 39 %) demon-
strated significantly lower prevalence rates when compared to overweight
(bone: 43%, p=.017) and to obese patients (Cart: 58 %, p<.001; bone: 50 %,
p=.008).

Conclusion The prevalence of Syn as well as degeneration of cartilaginous and
osseous tissues are alarmingly high even in adolescent patients. Prevalence of
synovial inflammation increases steadily across age groups, however, appears
to not be affected by higher BMI. On the other hand, both Cart and bone de-
generation increase with age and in relation to BMI, particularly in obese PwH.
Conflict of Interest None of the authors have potential conflicts of interest to
declare.
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Introduction Genome and exome sequencing is becoming a standard meth-
od for finding the genetic cause of phenotypic problems in genes, where path-
ogenic variants may be located in multiple sites. The variant interpretation
process suffers from a lack of information on benign population variants and
an unknown incidence of bleeding disorders with mild symptoms. The Analysis
of Czech Genomes for Theranostics (A-C-G-T) project was designed to offer the
possibility of accurate classification of gene variants in a local context. The

database contains genomic data from 1016 Czech individuals selectedon the
basis of their parents’ place of birth with an equal representation of people
within individual regions.

Method Genomic data from the A-C-G-T (https://database.acgt.cz/) project
were screened for variants in the haemophilia genes F8 and F9, and VWF. The
pathogenicity of variants was determined based on the HGMD database
v.2023.2 search.

Results Most variants were detected in the VWF gene (> Tab. 1). Only a few vari-
ants classified as pathogenic were present in the F8 and F9 genes (> Tab. 2).
Conclusion The number of VWF gene variants was as expected. In the F8 and
F9 genes, some pathogenic variants found appear to be non-pathogenic based
on population frequency, sex ratio, and ClinVar reports. However, some of them
may cause mild and clinically insignificant bleeding symptoms and therefore
are still undiagnosed. The frequency of gene variants in the general local pop-
ulation could help to assess the impact of the variant.

Conflict of Interest No conflict of interest regarding this topic.

» Table 1 Variant incidence for hereditary bleeding disorders. VUS - variant of uncertain significance.

Gene Variant count Pathogenic Pathogenic
ACGT variants variants %

VWEF 3358 78 4.14

F8 1511 5 0.33

F9 217 3 1.38

Vus Vus Polymorphism Polymorphism
variants variants % variants variants %

43 1.28 16 0.61

11 0.73 2 0.13

0 0 1 0.46

> Table 2 Pathogenic variants from HGMD for F8 and F9 genes. Conflicting interpretation of pathogenicity in the ClinVar database means benign/likely

benign interpretation.

Gene  hg38 coordinate HGMD HGVS GnomAD  A-C-G-T Variant ClinVar variant classification
variant NFE AF AF occurence
in males
F8 chrX:154905041 ins 1 bp NM_000132.4: c.5374-19dupT  6.32% 3.10%  34% not reported
non-coding
DNA
F8 chrX:154928925 del 1 bp NM_000132.4: c.4865delC unknown 0.09% 100% not reported
codon 1622
F8 chrX:154929926 ins 1 bp codon NM_000132.4: c.3863dupC 8.83% 8.86%  35.10% not reported
1288
F8 chrX:154930010 del 1 bp NM_000132.4: c.3780delC 16.69% 19.20% 36.70% 1098530 Likely_pathogenic
codon 1260
F8 chrX:154966633 Arg355GIn NM_000132.4: c.1064G>A 0.03% 0.05% 0% 82145 Likely_benign
F9 chrX:139530772 Arg3His NM_000133.4: c.8G>A 0.01% 0.05% 0% 695909 Conflicting_interpre-
tat ions_of_pathogenicity
F9 chrX:139530783 lle7Phe NM_000133.4: c.19A>T 0.17% 0.25% 66.70% 367997 Conflicting_interpre-
tat ions_of_pathogenicity
F9 chrX:139541193 1VS4 ds NM_000133.4: c.391+4A>G 0.00% 0.09% 100% 695795 Conflicting_interpre-
A-G+4 tat ions_of_pathogenicity
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Introduction Von Willebrand disease (VWD) is the most prevalent inherited
bleeding disorder, with conflicting results regarding the bleeding risk during
pregnancy. The aim of the present study was to investigate the bleeding risk
during and after pregnancy after fertility treatment in women with vWD.
Method Between January 2010 and December 2019, a cohort of women pre-
senting with an unfulfilled wish for children at a fertility center underwent vVWF
antigen (VWF:Ag) and VWF ristocetin cofactor activity (VWF:RCo) assessment.
The vWD group included 41 pregnancies of 30 patients with vVWF:Ag and/or
VWF:RCo levels at or below 50 IU/dL at initial presentation, irrespective of bleed-
ing symptoms, as well as three patients with a prior vWD diagnosis. The control
group consisted of 143 women with vVWF:Ag and vWF:RCo levels above 50 1U/
dl, resulting in a total of 171 pregnancies in the control group. Only pregnancies
with live births were included. Postpartum hemorrhage (PPH) was defined as
an estimated blood loss (EBL) of 2500 mL in vaginal births and = 1000 mL in
caesarean sections.

Results Inthe vWD group, 43.9% (18/41) of pregnancies experienced antepar-
tum bleeding events, compared to 19.9% (34/171) in the control group
(p<0.01). Median peripartal EBL was 350 mL in the vWD group and 450 mL in
the control group (p<0.05). The prevalence of PPH was significantly higherin
the control group (22.9% vs. 7.3 %, p<0.05). Of the vWD group pregnancies,
68.3 % resulted from fertility treatment, including assisted reproductive tech-
nology (ART) treatment (11/41) and non-ART treatment (17/41). In the control
group, 64.9% of pregnancies were a result of fertility treatment, including ART
treatment (66/171) and non-ART treatment (45/171). No differences were
observed in neonatal outcomes as assessed by APGAR-5, APGAR-10, birth
weight, birth length and small for gestational age status.

Conclusion Screening for vWD in women undergoing fertility therapy without
clinical bleeding symptoms is not recommended. Despite a higher incidence
of antepartum hemorrhage, women with low VWF values were less likely to
experience PPH. We conclude that increased intra-operative awareness for
bleeding complications in women with low vWF values may have contributed
to the significantly lower prevalence of PPH and lower EBL.

Conflict of Interest This project was supported by a doctoral scholarship from
CSL Behring.
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Introduction Etranacogene dezaparvovec (formerly AMT-061) is the first ap-
proved gene therapy for haemophilia B in the EU and US. The HOPE-B pivotal
phase 3 clinical trial (NCT03569891) demonstrated superior bleed protection
compared to FIX prophylaxis up to 24 months post treatment with ongoing
follow-up from Year 2 onward. Here, we report efficacy and safety during Years
1-3.

Method In this pivotal phase 3 open-label, single-arm trial, adult male patients
(pts) with severe or moderately severe haemophilia B, with or without preex-
isting adeno-associated virus serotype 5 (AAV5) neutralising antibodies, re-
ceived a single dose of etranacogene dezaparvovec (2% 10'3 gc/kg, an AAV5
vector containing factor IX [FIX] Padua R338L transgene under the control of
the liver-specific LP-1 promoter) following = 6-month lead-in period of FIX
prophylaxis.

Of 54 pts receiving etranacogene dezaparvovec, 52 completed 36 months’
follow-up. Mean annualized bleeding rate (ABR) for all bleeds during Months
7-36 was reduced by 64 % versus lead-in (1.52 and 4.17, respectively;
P=0.0004). Mean £ SD endogenous FIX activity was sustained at 41.5 IU/
dL+21.7 (n=50), 36.7 1U/dL+19.0 (n=50), and 38.6 IU/dL+ 17.8 (n=48) at
Years 1, 2, and 3 posttreatment, respectively. At 3 years posttreatment, 51 pts
(94 %) remained free of continuous FIX prophylaxis; mean annualized FIX con-
sumption decreased by 96 % versus lead-in (P<0.0001). One pt’s FIX levels
eventually declined to 2-5 %; his bleeding phenotype returned, and he resumed
prophylaxis per protocol at Month 30 post-treatment.

Results All pts experienced at least 1 adverse event (treatment-emergent AE),
with no serious AEs related to treatment (1 case of hepatocellular carcinoma
[HCC] and 1 death were reported before Year 2 and unrelated to treatment). A
total of 38/54 (70 %) pts experienced 96 treatment-related AEs. The most com-
mon AE was increased alanine transaminase (ALT). Nine pts (16.7 %) received
reactive corticosteroids for mean = SD 81.4 £28.6 days. No new deaths, HCC,
or late treatment-related ALT elevations were reported during Year 3.
Conclusion Asingle dose of etranacogene dezaparvovec provides long-term
FIX Padua expression and superior bleed protection compared to prophylaxis,
with a favourable safety profile over 3 years post administration.
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Introduction Valoctocogene roxaparvovec (AAV5-hFVIII-SQ) is a gene thera-
py evaluated in the phase 3 GENEr8-1 trial that provides endogenous factor VIII
(FVII) production to prevent bleeding in people with severe hemophilia A and
represents an alternative to emicizumab, a recombinant antibody mimicking
the function of FVIII. Individuals receiving emicizumab were excluded from
GENEr8-1 enrollment since emicizumab was then an investigational therapy.
The aim is to utilize pharmacokinetic simulations to provide guidance on main-
taining hemostatic control while transitioning patients from emicizumab to
valoctocogene roxaparvovec gene therapy.

Method A published emicizumab pharmacokinetic model, based on data from
the HAVEN clinical trials, was used to simulate in vivo emicizumab concentra-
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tions and merged with FVIIl activity time-course data for 134 GENEr8-1 partic-
ipants to estimate bleeding risk at weekly intervals post-infusion with valocto-
cogene roxaparvovec. The analysis examined 3 approved emicizumab dosing
regimens for 2 transition scenarios; first, the last emicizumab dose given the
same day as infusion, and second, given 4 weeks after valoctocogene roxa-
parvovec. Bleeding risk was based on the assumptions in » Fig. 1.

FVIIl activity levels  Average emicizumab levels at each week

Bleeding risk category
(1urdL) (vg/mL) =
<15 Greater than emicizumab
<5 15 to <100 Same as emicizumab
2100 Less than emicizumab
<65 Same as emicizumab
510 <15
265 Less than emicizumab
215 Any Less than emicizumab

> Fig. 1 Assumptions for the estimation of bleeding risk catego-
ries; If emicizumab concentrations fell below 15 pg/mL and FVIII
activity levels had not reached 5 IU/dL, then individuals were as-
sumed to have a greater bleeding risk. FVIII activity levels>15 IU/dL
were assumed to provide hemostatic efficacy.; FVIII, factor VIII.

Results Discontinuation of emicizumab the day of valoctocogene roxaparvo-
vec infusion compared with continued dosing for 4 weeks offered similar levels
of hemostatic control (> Fig. 2). The time course for bleeding risk was compa-
rable across the emicizumab dosing regimens for both scenarios. An algorithm
to provide guidance for discontinuing emicizumab was developed based on
these results. To guide how treatment decisions for emicizumab discontinua-
tion may vary among individuals, theoretical case examples were developed
based on participants of GENEr8-1.

Less tran wmsiamat Same a5 ermisizumat: (resterthan smmumat

Lust emicizumst-dors 4 wweks #ber vl coboragens s voes IrLsian
Luss than wracismits e a3 armaciz g Grwalar fran smeciamats

> Fig. 2 Proportion of individuals with bleeding risk over time;
The bleeding risk categories of less than emicizumab, same as emici-
zumab, and greater than emicizumab are based on the assumptions
regarding FVIIl activity level and emicizumab blood concentration
outlined in » Fig. 1; FVIII, factor VIII; QW, once weekly; Q2W, once
every 2 weeks; Q4W, once every 4 weeks

Conclusion Regardless of the emicizumab dose or dosing regimen, pharma-
cokinetic simulations showed no meaningful difference in the risk of bleeding
related to FVIIl and FVIIl equivalent activity determined by the dynamic balance
of decaying emicizumab levels and increasing gene therapy-derived endoge-
nous FVIII. These original data suggest individuals on emicizumab prophylaxis
can safely transition to valoctocogene roxaparvovec.
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Introduction Valoctocogene roxaparvovec is expected to transfer a function-
al FVIIl coding sequence that would eliminate the need for regular prophylaxis
for people with severe hemophilia A (HA). At the same valoctocogene roxa-
parvovec dose, FVIIl levels varied among participants in the phase 3 GENEr8-1
trial. The protective effect of low transgene-derived FVIIlis unknown. The aim
is to determine clinical outcomes for participants with low FVIIl activity 3 years
post-gene transferin GENEr8-1.

Method Inthe open-label, single-arm, phase 3 GENEr8-1 trial (NCT03370913),
134 adult males (intention-to-treat [ITT] population) with severe HA (FVIIl ac-
tivity <1 1U/dL) previously receiving regular FVIIl prophylaxis and with no his-
tory of FVIIl inhibitors received a single dose of 6x10'3 vg/kg valoctocogene
roxaparvovec. Plasma FVIII activity was measured via chromogenic substrate
assay (reported in text; lower limit of quantitation [LLOQ], 1.5 [previously 3.0]
IU/dL) or one-stage assay (LLOQ, 1.0 1U/dL). RTP was defined per-protocol as
usual FVIII prophylaxis administered = 1 time/week for >4 consecutive weeks
or 22 emicizumab injections/month. Outcomes are reported for up to 156
weeks.

Results Of 134 ITT participants, 131 completed the week 156 visit. Mean
(standard deviation [SD]) FVIII activity at week 156 was 18.2 (30.6) IU/dL in the
ITT population. At week 156, 46 of 134 (34.3 %) ITT participants had median
FVIIl activity <5 IU/dL (range, 0 to 4.9 IU/dL). These 46 participants had annu-
alized bleeding rate (ABR) for treated spontaneous and traumatic bleeds at
baseline between 0 and 27.5 (mean, 4.8) bleeds/year and from post-prophy-
laxis to week 156 between 0 and 12.0 (mean, 1.7) bleeds/year.

Of these 46 participants, 8 resumed prophylaxis before week 156 (range,
58-141 weeks; » Fig. 1) and 38 did not RTP before week 156 (> Fig. 2).
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> Fig.1 ABR for treated bleeds at baseline and post-prophylaxis
up to RTP for participants with week 156 FVIIl activity<5 IU/dL who
resumed prophylaxis before week 156
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> Fig.2  ABR for treated bleeds at baseline and during post-proph-
ylaxis up to week 156 for participants with week 156 FVIIl activity <5
IU/dL who did not RTP.

For 2 of 8 participants who resumed prophylaxis before week 156, treated ABR
was higher during the post-prophylaxis period up to RTP than at baseline; treat-
ed ABR was higher post-prophylaxis to week 156 compared with baseline for 5
of 38 participants who did not RTP before week 156. Most of the 38 participants

S37



& Thieme

who did not RTP before week 156 had lower ABR for treated bleeds compared
with baseline, low post-prophylaxis ABRs for treated bleeds, or no substantial
treated spontaneous bleeds.

Conclusion Most participants with low FVIII activity had low bleeding rates,
suggesting that low endogenous FVIIl expression may provide protective he-
mostatic benefits. Many participants who resumed prophylaxis had clinical
presentation consistent with moderate hemophilia; the individual decision to
RTP was multifactorial and influenced by FVIII activity, bleeding rates, desired
physical activity levels, and personal preferences.
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Introduction Recurrent joint bleeding is the most frequent clinical manifes-
tation of severe haemophilia. Unless appropriately managed, even subclinical
hemarthrosis can lead to the development of hemophilic arthropathy and
chronic pain [1]. Even today, arthropathy is a major comorbidity for people with
haemophilia. Despite prophylaxis with factor and non-factor replacement ther-
apies, many of them still develop joint damage that causes pain, limited mo-
bility and poor quality of life.Non-adherence often occurs. Problems with ac-
ceptance or self-management on the patient side appear to be the main reasons
for this challenge [2]. The WFH recommends the use of personalised prophy-
laxis to optimise protection for each individual patient and to provide adequate
factor levels that allow the patient’s desired level of physical activity [3].
Method To raise awareness for joint health and support communication
between physicians and their patients, an innovative tool has been developed
to help HCPs and patients explore how to optimise long-term joint health.
Using innovative technology, the inSight Joint Health tool lets users explore
immersive 3D models, detailed animated videos, medical scan images and
informative messaging about joint health in haemophilia. The tool explains the
pathophysiology behind subclinical and clinical bleeds and provides guidance
on how long-term joint health can be preserved. It enables to communicate
how both, clinical and subclinical bleeds, can contribute to joint damage and
highlight that an optimized and individualized prophylaxis therapy supports
joint health.

Results Even asingle joint bleed can trigger a vicious cycle of recurrent bleed-
ings, which can lead to synovitis and arthropathy. Clinical bleeds can cause
synovial hypertrophy which changes the structure of the synovial tissue, mak-
ing it more likely to experience future bleeds. To address chronic synovitis, the
German S2k guidelines on synovitis recommend maintaining factor trough
levels of 230 % for 6 months [4-5].

Rapid resolution of bleeds with factor replacement is key to minimizing long
term damage in the event of bleeds occurring. A non-promotional version of
the tool can be used to highlight the unmet need in joint health management
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and how steps can be taken to preserve joint health. Expert advice and infor-
mation to patients with haemophilia should also be based on individual func-
tional prevention diagnoses, advice on available therapies and sports practice,
as well as general health recommendations [6] (> Fig. 1).

> Fig. 1 inSight Joint Health tool visualizing a subclinical bleed

Conclusion The approach to haemophilic patients should be interdisciplinary.
Assessment of the processes, that affect pain in these patients and the devel-
opment of pain education models should be implemented [6]. The new inSight
Joint Health tool provides a beneficial tool for the visualization of joint health
in haemophilic patients, contributing to disease awareness and adherence.
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Introduction Hemarthrosis episodesin hemophilia A patients are associated with
hemorrhagic events that lead to the breakdown of erythrocytes and, thus, the
release and massive accumulation of labile heme. To avoid consequences, such as
hemophilic arthropathy, exogenous substitution therapy with factor VIII (FVIII) is
an option for affected patients. In this regard, it has been reported that direct
FVIIlinjection into the joint bleeding, consequently into the heme-rich environ-
ment, shows significantly fewer side reactions. As such, FVIIland heme get in direct
contact, however, basicinformation about this interaction is missing.

Method UV/Vis spectroscopic studies were used to characterize the
heme-binding capacity of FVIII. To identify the respective heme-binding sites,
FVIIl was screened for potential heme-binding motifs by using the webserver
HeMoQuest. Subsequently, these motifs were synthesized as FVIlI-derived
peptides and analyzed for heme binding using UV/vis spectroscopy. Promising
sites were further evaluated by molecular docking simulations of the respective
heme-protein complexes. Cryo-EM studies and clinical assay systems revealed
functional aspects of heme binding to FVIII.

Results Itis demonstrated that FVIIl has with a binding capacity of seven heme
molecules the so far highest known heme-binding capacity among all
heme-binding proteins. The heme-binding regions are found in interaction
sites. Furthermore, Cryo-EM studies as well as in silico studies suggest that
heme binding induces higher flexibility in defined regions of FVIII. Finally, heme
is thus able to diminish the procoagulant cofactor activity of FVIII.
Conclusion These results characterize FVIIl as an extraordinary heme-binding
protein and, thus, highlight the importance of the consideration of the FVI-
I-heme complex formation in the context of FVIII substitution therapy in hemo-
philia A patients with joint bleeding.
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Introduction In severe cases of Hemophilia A (HA), the presence of antibodies
against factor VIII (FVIII) poses significant treatment challenges. While the Nijme-
gen Bethesda assay (NBA) is the established standard for detecting inhibitors,
conventional immunoassays like ELISA and Luminex™-based assays can inadvert-
ently detect non-neutralizing antibodies (NNAs) along with inhibitors.

Method A cohort of 573 citrate plasma samples from 205 HA patients (cohort
1) were analyzed. For domain specificity and genetic correlation, 448 samples
from cohort 1 and an additional 525 samples formed cohort 2 (973 samples,
233 patients). Samples were concurrently assessed using NBA, a commercial
ELISA method, and our in-house Luminex-based domain epitope assay: Lumi-
Tope. The LumiTope method involved using full-length and B-domain deleted
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FVIII, as well as nine purified FVIII single or multi-domains. These proteins were
attached to magnetic beads to identify domain-specific Ig (G, G;_4) anti-FVIII
antibodies in a cohort of HA patients, both with and without inhibitors. Genet-
ic analysis was performed to identify the underlying genetic defect.

Results he LumiTope assay demonstrated high sensitivity (94.9 %) and specificity
(91.2%), particularly in patients with low-titer inhibitors, as compared to ELISA
(72.2% vs. 27.7 %). Pearson's correlation coefficient confirmed linearity. 1gG,4
(76.9%) and IgG, (57.7 %) were predominant IgG subclasses. All patients with a BU/
ml>0.6 had 1gG, anti-FVIIl antibodies. Patients positive and negative for NBA ex-
hibited distinct domain profiles. Moreover, patients with heavy-chain variant
showed antibodies specific to this chain. Light-chain variant patients had hetero-
geneous domain specificity. Strong correlations to NBA was observed for patients
with anti-FVIIl antibodies towards the A2, C1, and C2 domains. Conversely, no
notable correlation was found for the A1, B, and a3A3 domains.

Conclusion In summary, the LumiTope assay is a sensitive and rapid method
for characterization of anti-FVIIl antibodies in HA patients. It provides higher
sensitivity and specificity than a commercial ELISA, especially in detecting an-
ti-FVIIl antibodies in patients with low inhibitor titers (<1 BU/ml). In addition,
the LumiTope assay offers the possibility of simultaneous, domain-specific
detection of anti-FVIIl antibodies, allowing for more streamlined and compre-
hensive testing and better interpretation of antibody profiles in both, NBA-pos-
itive and NBA-negative patients. Better characterization of anti-FVIIl antibodies
may also allow identification of biomarkers that can guide individualized anti-
body eradication protocols.
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Introduction Lonoctocog alfa (Afstyla) is a recombinant single-chain FVIII

molecule with improved binding to VWF, resulting in a higher stability and
slightly prolonged half-life [1, 2]. The aim of the present study was to assess
the performance of lonoctocog alfa regarding incremental recovery and impact
on coagulation assays in comparison to conventional recombinant full-length
FVIII (Octocog alfa: Advate, Kovaltry).

Method HA patients treated with lonoctocog alfa (group A, n=10) or octocog
alfa (group B, N=8 [Advate: 5, Kovaltry: 3]) scheduled for routine assessment
of incremental recovery were included in the study. Blood samples were taken
at trough levels (before) and 30 min after factor substitution. Besides basic
coagulation analysis, an extended test panel was applied. FVIll activity (FVIII:C)
was measured by an one-stage clotting assay (OSA, Actin FS, Siemens) and two
chromogenic FVIll assays (CSA, Siemens, Hyphen). Whole blood thromboelas-
tometry was assessed after re-calcification of samples using a ROTEM delta
system. Thrombin generation (TG) was measured by CAT using the low tissue
factor reagent. Thrombin-antithrombin-complexes (TAT) and Prothrombin
fragments 1+2 (F1.2) were determined by respective ELISA (Siemens). Circu-
lating thrombin and activated protein C (APC) were measured using oligonu-
cleotide-based enzyme capture assays (OECA) as described elsewhere [3, 4].
The Kolmogorov-Smirnov- and the Levene's Test were used for analysis of data
normality and homogeneity of variance, respectively. For assessment of statis-
tical significances (p<0.05), the Student's t-Test, the Mann-Whitney U Test, or
the Wilcoxon Signed-Ranks Test were applied accordingly.

Results The patient characteristics and results are summarized in » Fig. 1.
FVIIl dosing and observed incremental recoveries (based on Siemens CSA) as
well as plasma vWF-antigen and -activity were comparable between groups.
Besides FVIII:Clevels, FVIII substitution led to significant and comparable chang-
es (A) of the ROTEM r-time and TG parameters ETP, peak thrombin, and veloc-
ity in both groups. Interestingly, there was a trend to differences of the ROTEM
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r- and k-times between groups. Levels of circulating coagulation biomarkers
were generally low to non-detectable and did not significantly change after
substitution in both groups. As expected, FVIII:C levels measured by OSA were

underestimated for lonoctocog alfa [5].
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Patient characteristics and results

> Fig. 1

Conclusion Lonoctocog alfa appears to be comparable to octocog alfa with
respect to achievable incremental recovery and corresponding effects on co-
agulation assays. The observed trend to differences in ROTEM analysis warrants
further investigations. The found difference between OSA/CSA ratios highlights
the known imponderables associated with use of FVIII OSAs for post-infusion
measurements of lonoctocog alfa.
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Introduction rVIlI-SingleChain is a B-domain truncated recombinant factor
VIII (FVIIN), indicated for the treatment and prevention of bleeding in patients
with haemophilia A. Previous studies have shown that rVIlI-SingleChain is effi-
cacious and well tolerated in patients with haemophilia A; however, long-term
studies are needed to confirm real-world effectiveness and tolerability in rou-
tine clinical practice.

Method Data are reported from a sub-analysis of patients from Germany in-
cluded in a non-interventional study of patients with haemophilia A from six
European countries receiving rVIIl-SingleChain prophylaxis or on-demand treat-
ment. All patients with haemophilia A were eligible for enrolment. The study
was initiated in August 2019, enrolment was completed in December 2021,
and patients were followed-up for up to 3 years. Annualised bleeding rates
(ABR), annualised spontaneous bleeding rates (AsBR), infusion frequency, dos-
age and haemostatic effectiveness were recorded. Patients with <12 weeks on
aspecific regimen were excluded from efficacy analyses. Patients could switch
treatment regimen so may appear in multiple categories.

Results At the second interim data cut-off on 1 February 2023, 43 previously
treated patients with a mean (SD) age of 32.7 (16.9) years were enrolled in the
study over a mean (SD) observation period of 25.5 (5.9) months. Patient charac-
teristics are provided in » Fig. 1. The median (IQR) ABR and AsBR for patients on
any prophylaxis regimen (n=38) were 0.0 (0.0-2.1)and 0.0 (0.0-1.1), respective-
ly. For patients on 2x weekly prophylaxis (n=8) median (IQR) ABR was 0.0 (0.0-0.2)
and AsBR was 0.0 (0.0-0.2). The majority of the reported bleeding episodes were
mild in the prophylaxis and on-demand groups (50.0% and 44.9 %, respectively).
Overall haemostatic effectiveness was considered excellent (45.5 %) or good
(34.5%) in patients with available data from at least one assessment. In total, 22
adverse events were reported in 12 patients; of these, 6 events were serious, but
none were considered related to rVIII-SingleChain. No patients developed inhibitors
to FVIIl during treatment with rVIII-SingleChain.

Children Adolescents Adults Total
<12 years 12 to <18 years =18 years N=d3
(N=d) N=T) (N=32) s
Sex, N
Male 4 7 32 43
Mean Age, Years (5D) 9.3(1.0) 141(1.7) 397137 327(16.9)
Disease Severity: FVIIl levels, N
Mild: >5% 0 0 5 B
Moderate: 1-5% ] 2 6 8
Severe: <1% 3 5 20 28
Not Reported 1 0 1 2
N, number, SD, standard dewviation

»Fig.1 Patient characteristics at baseline
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Conclusion This second interim analysis verifies the efficacy and safety of rvI-
I1-SingleChain for use in routine prophylaxis and on-demand therapy in patients
with haemophilia A. Data collection is ongoing to evaluate long-term effective-
ness and tolerability.
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Introduction Hemophilia A (HA) is the most common inherited bleeding disorder
characterized by a deficiency in coagulation factor VIII (FVIII). Upon replacement
therapy, over 30% of patients develop inhibitory antibodies (inhibitors), rendering
the treatment ineffective [1,2]. An immune tolerance induction (IT1) therapy has
been developed, wherein patients receive frequent, high-doses of FVIII, to build
up tolerance and prevent inhibitor formation. Recently, antigen-specific induced
regulatory T cells (Tregs) expressing PD-L1 were identified as the cell population
responsible for mediating suppression [3].

Several case studies have associated ITl failure or prolonged tolerization periods
with immunologic challenge i.e., Staphylococcus aureus (S. aureus) infection.
Identifying risk factors and mechanisms of tolerance breakdown could help
discover potential novel biomarkers to predict ITI success [4, 5].

Method To understand the impact of infectionon the FVIlI-specific immune
response the following setting was applied: HemA mice intravenously received

Hamostaseologie 2024; 44: S1-5125 | © 2024. Thieme. All rights reserved.

21U recombinant human (rh)FVIIl twice a week for 3 weeks to develop tolerance.
On day 21, one group was additionally infected with S. aureus (USA 300 lac)
through an intravenous injection. At alternate time points, splenocytes were
aseptically harvested for further analysis by flow cytometry, ELISPOT and RT-qP-
CR. Blood was also collected before and after infection to analyze inhibitor
abundance and FVIII activity.

Results Importantly, upon infection a significant increase in inhibitor titres
was observed in comparison to the non-infected controls. Enhanced antibody
production was accompanied by an increase in FVIII-specific B cells with an
abrogated PD-1 expression and increased survival. Furthermore antigen-spe-
cific Treg function seemed to be dampened by the infection, but interestingly
Treg numbers remained stable. On the contrary the T helper cell number and
function was amplified. Overall, this led to a significant reduction in active
FVIIlin the serum and indicated that infection disrupted induced tolerance.
Conclusion These initial results suggest that S. aureus infection could destroy
induced tolerance by promoting a pro-inflammatory environment and prevent-
ing suppression of the FVIIl-specific immune response. By identifying specific
infection-mediated risk factors, involved in ITI breakdown, like cytokines, the
treatment can be adapted and resulting complications might be minimised.
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Introduction Development of hemophilic arthropathy and chronic joint pain
occurs even with the current standard of care (SoC) for hemophilia A. The com-
pleted Phase 3 study XTEND-1 (NCT04161495) showed once-weekly efane-
soctocog alfa was well tolerated in adults and adolescents with severe hemo-
philia Aand provided superior bleed prevention to prior FVIII prophylaxis. Here,
we report changes in joint health from baseline to Week 52 using the Hemo-
philia Joint Health Score (HJHS) v2.1 in patients from the XTEND-1 study.
Method Patients on prior FVIII prophylaxis were enrolled into Arm A (52 weeks
of once-weekly efanesoctocog alfa prophylaxis [50 IU/kg]). Patients receiving
prior on-demand therapy entered Arm B (26 weeks of on-demand efanesoc-
tocogalfa [50 IU/kg], then 26 weeks of once-weekly prophylaxis). Six joints (left
and right ankle, elbow, and knee) were scored according to 9 HJHS domains.
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Gait was scored based on walking and climbing stairs. Total score was the sum
from all 6 joints plus gait score. Total HJHS change from baseline to Week 52
was estimated in both study arms by mixed-effects model with repeated meas-
ures. Changes from baseline to Week 52 in HJHS domains are presented de-
scriptively.

Results Baseline mean (standard deviation [SD]) H/HS was 18.1 (18.4) in Arm
A(n=116)and 26.3 (13.2)in Arm B (n=25). Significantimprovements in total
HJHS from baseline to Week 52 were observed; least squares (LS) mean (95%
confidence interval [Cl]) change was -1.54 (-2.70,-0.37; P=0.0101; n=107)
in Arm A and -4.1 (-7.94, -0.25; P=0.0382; n=22) in Arm B. In Arm A, the
HJHS domains with greatest mean (SD) change from baseline to Week 52 were
swelling -0.3 (1.2), muscle atrophy -0.3 (1.2), crepitus on motion 0.3 (1.2),
and flexion loss -0.3 (1.6). In Arm B, H|HS domains with greatest mean (SD)
change from baseline to Week 52 were swelling -0.6 (1.1), duration of swelling
-0.4(0.7), crepitus on motion -0.6 (1.8), flexion loss -0.7 (3.1), joint pain -0.4
(1.5), and strength -1.2 (2.4).

Conclusion Significant improvements in joint health were observed within 1
year of starting efanesoctocog alfa treatment in both study arms. These data
suggest that once-weekly efanesoctocog alfa prophylaxis may improve joint
health in adults and adolescents with severe hemophilia A, and offer benefits
above current SoC FVIII prophylaxis.
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Introduction In patients with severe hemophilia A (HA), bleeding prophylax-
is is standard of care to prevent life-threatening hemorrhages and disabling
arthropathy and to improve health-related quality of life. Intravenous replace-
ment therapy with standard (SHL) or extended half-life (EHL) factor VIII (FVIII)
concentrates, subcutaneous administration of a FVIlla-mimetic bispecific mon-
oclonal antibody, and AAV5-based F8 gene transfer to hepatocytes are prophy-
lactic treatment options for adult patients with severe HA who fulfill the respec-
tive eligibility criteria. Active participation of patients and their relatives in a
structured shared decision-making (SDM) process has been shown to improve
treatment satisfaction and outcomes in various clinical indications other than
severe HA.

Method Physicians specialized in the treatment of inherited bleeding disor-
ders, representatives of two hemophilia patient organizations, and members
of a professional SDM program used International Patient Decision Aids Stand-
ards (IPDAS) criteria to provide evidence-based, plain language answers to the
following questions related to the three existing treatment options replace-
ment therapy with SHL/EHL FVIII concentrates, FVIlla-mimetic therapy with a
bispecific antibody, and AAV5-based F8 gene therapy (> Fig. 1): What does the
treatment involve? Will it help my bleeding tendency? How long will the treat-
ment effect last? Can the treatment prevent joint damage? How will treatment
impact my quality of life? Will the treatment prolong my life? What are the risks
orside effects? Are there long-term negative effects of treatment to be expect-
ed? The project was supported by Roche/Chugai Pharma.
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»Fig.1 Flow chart for the creation of a decision aid

Results A web-based patient decision aid for bleeding prophylaxis in severe
HA was developed to identify individual patient needs, to facilitate communi-
cation with healthcare professionals, and to support efficient decision-making
forimproved treatment satisfaction and outcomes. Written information on the
natural course of the bleeding disorder and available treatment options is sup-
plemented with short videos of patients and physicians explaining their per-
sonal expectations and treatment-specific aspects, respectively. By answering
and hierarchically ordering questions on their values and preferences, patients
are assisted in identifying the prophylaxis regimen that best fits their individ-
ual needs. The patient decision aid will be reqularly updated when novel evi-
dence on existing or new treatment options become available. The structure
and content of the decision aid and initial data on its acceptance by patients,
relatives, and healthcare professionals will be presented. The decision aid is
available free of charge on the internet.
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Conclusion Using validated IPDAS criteria, an evidence-based, easy under-
standable digital patient decision aid was developed with the potential to im-
prove patient care in severe HA.

Conflict of Interest FL has received honoraria for lectures or consultancy from
AstraZeneca, Bayer, BioMarin, Bristol Myers Squibb, Chugai, CSL Behring,
Daiichi Sankyo, Grifols, LEO Pharma, Novo Nordisk, Octapharma, Pfizer, Roche,
SOBI, Takeda, and Viatris. CEE has acted as a consultant, received speaker’s fees
and/or research funding from Bayer Healthcare, BioMarin, Biotest, CSL Behring,
Grifols, Kedrion, LFB, Novo Nordisk, Octapharma, Pfizer, Roche/Chugai, Sanofi,
SOBI, and Takeda. CP reports institutional grants for research and studies from
Chugai/Roche, Takeda, Zacros, and LEO Pharma, and honoraria for lectures or
consultancy from Bayer, BioMarin, Chugai/Roche, CSL Behring, Novo Nordisk,
Pfizer, BMS, SOBI, and Takeda. WM reports honoraria for lectures or consultan-
cy from Bayer, BioMarin, Biotest, CSL Behring, Chugai, Freeline, LFB, Novo Nor-
disk, Octapharma, Pfizer, Regeneron, Roche, Sanofi, Sigilon, SOBI, Takeda/Shire,
and uniQure. RS reports no COls. CS reports no COls. KW and FS received
funding from the German Innovations Fund; FS is co-founder of the SHARE TO
CARE Patientenzentrierte Versorgung GmbH.

T-07-18 Treatment of Bleeding Episodes With
Efanesoctocog Alfa in Patients With Severe Haemo-
philia A in the Phase 3 XTEND-1 Study

Authors A. Weyand', C. Kénigs?, S. Meunier3, K. Amano#, L. Bystricka5,

G. Neill®, L. Abad-Franch?, A. Willemze3, A. Tosetto®

Institutes 1 University of Michigan, Division of Hematology/Oncology,
Department of Pediatrics, Ann Arbor, USA; 2 University Hospital Frankfurt,
Goethe University, Frankfurt, Germany; 3 Hospices Civils de Lyon,
Groupement Hospitalo Universitaire Est, Unité Hémostase Clinique, Bron,
France; 4 Tokyo Medical University, Department of Laboratory Medicine,
Tokyo, Japan; 5 Sobi, Stockholm, Sweden; 6 Sanofi, Reading, UK; 7 Sobi,
Basel, Switzerland; 8 Sanofi, Amsterdam, Netherlands; 9 San Bortolo
Hospital, Hemophilia and Thrombosis Center, Hematology Department,
Vicenza, Italy

DOI 10.1055/s-0044-1779119

Introduction Efanesoctocoq alfa is a new class of factor VIl replacement de-
signed to overcome the von Willebrand factor-imposed half-life ceiling. The
completed Phase 3 study XTEND-1 (NCT04161495) showed once-weekly
efanesoctocog alfa was well tolerated in adults and adolescents with severe
hemophilia A and provided superior bleed prevention to prior FVIII prophylax-
is. Here, we report on the use of efanesoctocog alfa for the treatment of bleed-
ing episodes (BEs) during XTEND-1.

Method Patients on prior prophylaxis before XTEND-1 were enrolled into Arm A
(52 weeks of once-weekly efanesoctocog alfa prophylaxis [50 IU[kg]). Patients
receiving prior on-demand therapy entered Arm B (26 weeks of on-demand efane-
soctocog alfa [50 IU/kg], then 26 weeks of once-weekly prophylaxis). BEs were
treated with single-dose efanesoctocog alfa (50 IU/kg) and additional doses (30 or
50 1U[kg) as needed every 2-3 days. The number and location of treated BEs, and
dose and number of efanesoctocog alfa injections to resolve BEs, were evaluated.
Patient assessment of the response to bleed treatment was evaluated using the
4-point ISTH scale (excellent, good, moderate, and none).

Results Overall, 133 patients enrolled in Arm A and 26 in Arm B. Median
(range) annualized bleed rate was 0.0 (0.0-11.0) in Arm A, and 21.1 (8.3-33.4)
and 0.0 (0.0-4.1) for the 6-month on-demand and prophylaxis periods of Arm
B, respectively. There were 362 BEs treated with efanesoctocog alfa, of which
86 occurred in Arm A, 268 occurred during Arm B on-demand treatment, and
8 occurred during the subsequent Arm B prophylaxis period. Of the BEs in Arm
A, 33 (38 %) were spontaneous, 45 (52 %) traumatic, and 8 (9 %) of unknown
aetiology. Corresponding values in Arm Bwere 197 (74 %), 62 (23 %), and 9 (3%)
for the on-demand period, and 5 (63 %), 2 (25 %), and 1 (13 %) for the prophy-
laxis period. Most BEs occurred in joints (79 %) and muscles (14 %). A single
injection was sufficient to resolve 96.7 % of BEs. All but 1 BE were controlled
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by <2 injections. Median (interquartile range) total efanesoctocog alfa dose
for BE resolution was 50.9 (50.0-51.8) 1U/kg. Most (94.9 %) patient assessments
of the BE treatment response were excellent or good.

Conclusion A single 50 1U/kg dose of efanesoctocog alfa effectively treated
96.7 % of BEs regardless of bleed type and location in patients receiving proph-
ylaxis or on-demand treatment.
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Introduction The efficacy and safety of a long-acting recombinant factor IX
albumin fusion protein (rIX-FP) in patients with haemophilia B has been previ-
ously demonstrated in clinical trials. rIX-FP provides dosing flexibility allowing
selected patients to receive prophylaxis at intervals up to 21 days. Data from
routine clinical practice on the use of rIX-FP are required. Therefore, prospec-
tive, multicentre studies are ongoing to obtain data on the effectiveness and
tolerability of rIX-FP when used to treat patients with haemophilia B during
routine clinical practice.

Method A non-interventional study was initiated in Germany in March 2018.
All patients with haemophilia B receiving rIX-FP for treatment and prophylaxis
of bleedings were eligible for enrolment. The treatment fell within current clin-
ical practice of the investigator. Patients were excluded in the presence of in-
hibitors and multi-factor deficiency. Annualised bleeding rates (ABR), annual-
ised spontaneous bleeding rates (AsBR), infusion frequency, dosage and
haemostatic effectiveness were recorded. Patients are routinely monitored
every 3-12 months and followed-up for 3 years.
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Results At the interim data cut-off on 18 September 2023, 73 patients were
enrolled in the study across 22 sites, which includes 9 previously untreated
patients (PUPs). The recruitment was completed in March 2021, and follow-up
is ongoing. At baseline, patients ranged in age from 1-80 years with a mean
(SD) of 27.4 (19.6) years. Patients with available data had an estimated mean
(SD) of 105.5 (75.8) exposure days to rIX-FP (n=65), and the majority had
moderate or severe haemophilia B (n=59). To date, 54 patients completed the
study, 10 are ongoing and 9 discontinued. 82 adverse events (AEs) in 34 pa-
tients have been reported including 19 events assessed as serious, none of
which were considered related to rIX-FP. No patients have developed inhibitors.
Analyses of bleeding rates, haemostatic effectiveness and rIX-FP consumption
are currently being performed.

Conclusion To date, interim results from this study indicate that rIX-FP proph-
ylaxis is well tolerated in both adults and paediatrics in routine clinical practice.
Further data collection is ongoing to assess the long-term effectiveness and
tolerability of rIX-FP in the real-world clinical setting.
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Introduction Full-length factor VIl protein (FL-FVIII) is biochemically com-
posed of A, B, and C domains [1]. Current structural information is skewed
towards the B domain deleted FVIII (BDD-FVIII), leaving most of the heavily
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glycosylated B domain to be structurally unresolved [2]. In this study, we com-
bined atomic force microscopic (AFM) techniques with molecular modeling
and a unique AFM assembly pipeline to unravel the spatial orientation of the
FVIII B-domain with respect to the rest of the FVIII protein in the FL-FVIII. Our
goal is to understand the effect of the B domain in the binding of interacting
partners vVWF, Thrombin, and inhibitory antibodies were performed using re-
fined FL-FVIIl and BDD-FVIII.

Method AFM imaging of highly pure recombinant and plasma-derived FL-FVI-
I1and FVIII-vWF complex was performed. Samples were imaged with the off-res-
onance oscillation mode in liquid (imaging buffer) using a Multimode-8 micro-
scope (Bruker). Refinement of the previously simulation equilibrated
glycosylated and non-glycosylated FL-FVIII computational models was per-
formed using x-plor and Coot. The refined models of FL-FVIIl and BDD-FVIII
were then fit onto the topographicimages from AFM using DockAFM [3]. Com-
parative surface area accessibility studies also were performed with YASARA.

Results In the AFM topographs, FL-FVIII and BDD-FVIII appeared globular/
spherical whereas the FVIII-vWF complex appeared to have longer vVWF tails
connected to globular FVIII (> Fig. 1a). These topographs of the FL-FVIIl and
FVIII-vWF complex showed an average height of 6-7 nm in liquid, and the
BDD-FVIII showed an average height of 4 nm. Appropriate parameters were
defined to dock the FVIII structure under the AFM topography (128 pixels [3],
grid space of 4 A, threshold of 30 A, favorable region of 40 A). Spatial position-
ing and various orientations of the FL-FVIII, BDD-FVIII, and FVIII-vWF complex
were identified by the fits obtained from DockAFM (> Fig. 1b). Accessible sur-
face area analysis suggests that FL-FVIII has a decreased interaction with known
reported inhibitors compared to BDD-FVIII. Additionally, a FL-FVIII - D’-D3-von
Willebrand factor complex has been built.
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> Fig. 1 AFM analysis of the FL-FVIII, BDD-FVIIl and FVIII-vWF
complex; a. AFM topographs of FL-FVIIl and BDD-FVIII showing
globular conformations and FVIII-vWF complex showing globular
FVIIl connected to VWF tails (Left to Right, respectively). b. Spatial
positioning of the FL-FVIII, BDD-FVIII, and FVIII-vWF complexes
identified by the fits obtained from DockAFM (Left to Right, respec-
tively).

Conclusion The refined FL-FVIII models show the significance of glycosylation
in stabilizing the orientation of the B domain and the overall structure of FL-FVI-
II. Our current three-dimensional atomic model of FL-FVIII is compatible with
experimental topographic surfaces of FVIIl obtained with AFM. The difference
in height s likely due to the B domain of FL-FVIIL. It also suggests that the con-
formation of the B domain is distributed over all the FVIII structure and does
not form a separate domain. Differences in surface area accessibility between
FL-FVIIl and BDD-FVIIl indicate that the binding of FVIIl interacting partners or
neutralizing antibodies might structurally and functionally differ. The D’-D3
domains of vWF in FL-FVIII - D’-D3-von Willebrand complex fit easily into our
FL-FVIII structural model.
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Introduction Haemophilia patients show interindividual differences in bleed-
ing tendencies despite comparable values of coagulation factor activities VIII
and IX. This led to the assumption that other factors may influence the bleeding
phenotype, among them the function of primary haemostasis. Contradictory
data can be found in the literature with increased platelet activities as a com-
pensatory mechanism in haemophilia and a lack of differences compared to
healthy controls. We comprehensively investigated the primary haemostasis
in children and young adults with haemophilia using different methods.
Method Platelet aggregation and release of adenosine triphosphate were in-
vestigated in citrated whole blood using the Chronolog lumi-aggregometer
with the agonists adenosine diphosphate (ADP, final concentration: 20 uM),
arachidonic acid (AA, 0.5 mM), collagen (1 pg/ml), ristocetin (1 mg/ml) and
thrombin (0.5 U/ml). Samples from 38 patients (33 with haemophilia A: severe
n=24, moderate n=1, mild n=8 and 5 with hemophilia B: severe n=3, mod-
erate n=1, mild n=1) with an average age of 11 years (range: 1 to 32 years)
and 30 healthy controls (mean age 5.5 years, range: 1 to 19 years) were includ-
ed. Platelet function was also analyzed in platelet-rich plasma using light trans-
mission aggregometry (ADP 2.5 and 5 uM, AA 1.0 mM, collagen 2.0 and 10.0
pg/ml) in 45 patients and controls, and flow cytometry (CD42, PAC-1 CD62P,
CD63, mepacrine-uptake and -release) in 45 patients and 39 controls. In addi-
tion, PFA-100® closure times, von Willebrand factor parameters, blood cell
counts and blood group were determined.

Results We found a significantly higher maximum platelet aggregation in
whole blood induced by arachidonic acid and collagen in the haemophilia group
compared to the controls. However, the median values of maximum aggrega-
tion were within the reference range in both groups. A significant difference
was also observed in the analysis of all patients with haemophilia A, as well as
in the subgroup consisting of patients with severe and moderate disease. Plate-
let flow cytometry showed a significantly decreased ADP-induced CD63 expres-
sion and mepacrine release in the haemophilia group compared to controls.
Concerning the blood cell count, haemophilia patients showed a significantly
lower median platelet count, but in both groups platelet counts were in the
normal range. For the other parameter no differences between both groups
were detected.

Conclusion Our data show clinically non-relevant differences in primary hae-
mostasis function between patients with haemophilia and healthy controls.
However, an influence of the function of primary hemostasis, including platelet
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function, on the clinical phenotype cannot be ruled out, at least in some pa-
tients. Therefore, it makes sense to carry out comprehensive coagulation di-
agnostics in haemophilia patients in order to identify the individual factors
influencing the bleeding phenotype and, if necessary, to take them into account
in bleeding risk situations.
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Introduction The development of arthrofibrosis following one or more joint
bleeds remains an unsolved problem for hemophilia patients and their health
care providers. We hypothesize that the risk of bleeding in hemophilia results
in aberrant wound healing and increased inflammation.

Method Recognizing the role of macrophages in wound healing, we system-
atically assessed macrophage function in the context of hemophilia.

Results The ensuing studies revealed a deficit in regenerative macrophage
markers in connection with reduced wound healing in monocytes isolated from
the blood of a randomly selected cohort of hemophilia patients. In a mouse
model of hemophilia, we observed a delayed influx and reduced phagocytic
activity of hemophilia macrophages after joint bleeding, which resulted in de-
layed resorption of blood and increased inflammation due to neutrophil per-
sistence. Inflammation coincided with increased interleukin-6 levels in blood
samples from hemophilia patients with acute bleeding.

Conclusion IL-6 could be a useful biomarker for joint bleeds in hemophilia
patients.
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Introduction Theinhibitor developmentin mild hemophilia A[HA] is rare. Due
to cross-reactivity of the inhibitor to the endogenous FVIII, plasma FVIII activ-
ity may decrease and bleeding complication can increase. The INSIGHT Study
reported a cumulative incidence of 5.3 % after a median of 28 exposure days.
The inhibitors disappeared in around 70 % of patients after a median of 45
weeks and in 70 % of them without a specific eradication treatment [1, 2].
Method We report the clinical and immunological course of a 4 year old boy
with mild HA (FVIII 20 %) caused by a missense mutation (M2164V), not de-
scribed as high-risk mutation for inhibitor development in mild HA [1, 2] .
Results He developed low titer inhibitor (4.6BU) following tonsillectomy with
rFVIII substitution (501U/kgBW) for 10 days. Routine inhibitor monitoring re-
vealed an FVIII level of 1.1 % and an inhibitor of 4.6 BU with clinically increased
bleeding. After diagnosis of inhibitor and change of endogenous FVIII activity
to levels comparable to moderate/severe hemophilia, we started a treatment
with emicizumab as bleeding prophylaxis. Bleeding symptoms disappeared.
Theimmunological characterization of the inhibitory antibody at first detection
showed I1gG1, 1IgG3 and 1gG4 specific for FVIII, but with IgG3 highest, and a
binding to FVIIl domains HC (A2) and LC (C1 and C2).
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During the 9 month follow up (August 2023) without FVIII substitution, the
inhibitor disappeared (<0.6BU) in May 2023 and FVIII levels slowly increased
to 11.5%. While IgG1 and 1gG3 decreased, IgG4 increased over time, reached
a plateau and has started to decrease since May. The binding to FVIIl domains
decreased for all domains but the AT domain. After 9 month, IgG4 and binding
to A1 decreased further, but remained borderline positive.

Conclusion Although no high-risk mutation was present, the mild HA patient
developed low-titer inhibitor after FVIII substitution for surgery, changing mild
HA to a moderate to severe phenotype. This underlines the importance of
regularinhibitor analysis following FVIII substitution also in patients with mild
HA.

Theimmunological profile at beginning seemed comparable with that of severe
HA with inhibitor. Despite negative inhibitor testing and increasing FVIIl activ-
ity but not to the initial levels, the FVIIl antibody screen remained positive with
highly positive IgG4 subclass and increasing binding to domain A1. This demon-
strates a specific antibody response against FVIII despite negative inhibitor
testing. It is unknown if this is a predictor for inhibitor reoccurrence after an-
other FVIIl exposure, but should be carefully considered.

Therefore, in addition to the inhibitor analysis a more detailed analysis of im-
mune response to FVIII, for instance the testing for FVIlI-specific IgG and IgG
subclasses may give further insight into the actual immune response to FVIIlin
patients receiving intermittent FVIII, including moderate and mild patients or
severe patients on emicizumab prophylaxis.
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Introduction Von Willebrand factor (VWF) replacement therapy is common-
ly used in the treatment of patients with von Willebrand Disease (VWD) who
do not respond to or cannot use desmopressin. While its effectiveness in adults
is well-known, it is important to investigate its usage in the paediatric popula-
tion, as it is a key element in the clinical trial programme of a VWF product
because children may respond differently to treatment.

Method This pooled analysis gives new data from five clinical studies conduct-
ed by LFB between 1999 and 2014, using a plasma-derived VWF concentrate
almost devoid of factor VIII (FVIII) in patients under 18 years old. A total of 56
paediatric patients were included in the analysis, categorised into three age
groups (<6 years, 6-11 years, and 12-<18 years). These patients received at
least one injection of VWF for the treatment of bleeding episodes (BE), preven-
tion during surgery, as well as short or long-term prophylaxis to prevent BE.
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Results Among the patient population, 54 % were female. Most patients had
type 3 (25) or type 2 (27) VWD. Basal FVIII:C (factor VIIl coagulant activity)
levels were<201U/dLin 59 % of patients. The treatment efficacy and safety were
assessed based on 122 BEs (including gastrointestinal, musculoskeletal, epistax-
is, intrabuccal, and other types) and 29 surgical/invasive procedures (including
orthopaedic, urological, dental, and general procedures). Investigator assess-
ment of treatment was rated as excellent/good in 89.3 % of BEs and 100 % of
surgical/invasive procedures. The dosages of VWF varied between age groups
and specific clinical situations. FVIIl was co-administered in 23 % of treatment
events. Long-term prophylaxis was given for 22 occasions in 17 patients, ap-
proximately twice a week with a median dose of 40 IU/kg (patients aged>12
years) and 50 1U/kg (other age groups). Adverse drug reactions were reported
inonly one 17-year-old patient (1.8 %), consisting of two non-serious episodes
of dizziness that resolved within 15 minutes without any corrective treatment.
No inhibitors were reported in any of the trials.

Conclusion This data suggests that a plasma-derived VWF concentrate with
low FVIII content, is effective and has a favourable safety profile in paediatric
patients with VWD. Similar to adults, the dosage and duration of treatment
should be adjusted based on the patient's clinical condition and VWF:RCo (VWF
Ristocetin cofactor) and FVIII:C plasma levels during treatment.
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Introduction Hemophilia is a rare X-linked bleeding disorder caused by mu-
tations in the factor VIl or IX gene (hemophilia A or B). The hallmark of hemo-
philia is bleeding into joints, which leads to pathological changes and painful
joint damage, which progresses with increased age, adding to morbidity and
impacting functionality and quality of life. We hypothesized that hemophilia
as a chronic disease is associated with accelerated biological aging. Therefore,
we aimed to investigate biomarkers of biological aging (human mitochondrial
DNA (mtDNA) copy number and absolute human telomere length) in patients
with hemophilia of different severity.

Method We performed a cross-sectional study at our hemophilia treatment
center for adults utilizing blood that was collected within the Austrian Haemo-
philia Registry and stored at the biobank of our hospital. DNA was isolated with
the Promega Maxwell RSC Blood DNA Kit AS1400 for the Maxwell automated
system. The average human mtDNA copy number and telomere length were
measured with qPCR-based assay kits. We investigated the association of bio-
logical markers of aging with hemophilia severity by fitting ordinary least
squares regression models, adjusting for chronological age.

Results Weincluded 97 hemophilia patients (median age: 35 [IQR 24.0-46.5]
years; 86 hemophilia A and 11 hemophilia B) in this study, of whom 64 (66 %)
had severe, 11 (11 %) moderate, and 22 (23 %) mild hemophilia. Telomere
length (median: 6.31 [IQR: 4.82-8.16] kb) and chronological age showed a
weak negative correlation (Spearman’s p=-0.27 [95% CI -0.45, -0.06]; > Fig.
1a). The median telomere length was 5.28 (IQR 4.02-6.81) kb in mild, 5.35
(IQR 3.88-6.69) kb in moderate, and 6.65 (IQR 5.57-8.82) kb in severe hemo-
philia patients. When adjusting for chronological age, severe hemophilia was
associated with a 1.58 (95 % Cl 0.49, 2.66) kb higher mean telomere length
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compared to non-severe hemophilia (> Fig. 1a). Linear regression of mtDNA
copy humber (median: 255.7 [IQR: 219.0 - 308.1]; » Fig. 1b) on age and se-
verity remained inconclusive.
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> Fig. 1 a) telomere length of patients with non-severe and severe
hemophilia in relation to age: A weak inverse correlation between
telomere length and age can be seen. b) mtDNA copy number of
patients with non-severe and severe hemophilia in relation to age: No
correlation between mtDNA copy number and age was found. The
lines and shaded region depict age-adjusted fitted values and ac-
companying 95 % confidence bands for severe (pink) and non-severe
hemophilia (blue), respectively.

Conclusion We have observed a weak correlation of telomere length with
chronological age in patients with hemophilia. Interestingly, age-adjusted
mean telomere length was significantly shorter in patients with mild and mod-
erate hemophilia compared to those with severe hemophilia. This result ques-
tions ourinitial hypothesis of increased biological aging in severe compared to
non-severe hemophilia patients. Further investigations are needed to better
characterize biological aging in hemophilia.
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Introduction Since the introduction of the long acting recombinant factor VIII
preparations (LArFVIIl) and the monoclonal antibodies (mAB), these product
classes are increasingly replacing the previously used plasmatic (pdFVIIl) and
short acting recombinant factor preparations (SArFVIIl). Starting in 9/2020
factor dispensing is documented in about 100 specialized hemophilia pharma-
cies with the smart medication ScanDoc software tool. The retrospective anal-
ysis of documentation shows the change over time in product classes in Ger-
many.

Method: With the introduction of the GSAV in 2019 and the elimination of the
special distribution channel directly through hemophilia centers, factor prepa-
rations are provided to patients exclusively through pharmacies. The reporting
obligation of the pharmacy to the prescribing physician (regulated in ApBertrO)
starting in 9/2020 has since been supported by the smart medication ScanDoc
software tool and is used in about 100 pharmacies in Germany. The present
analysis covers a period of 37 months (9/2020 - 9/2023) with a total of 22794
prescription records. The pharmacy sales price (AVP) of the dispensed factor
preparations amounts to almost EUR 630 million.

Results Since 9/2020 the following changes could be observed (details see
> Fig. 1):
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> Fig.1 Change in product classes in the period under analysis

LArFVIII increase of total AVP from 18 % to 30% (+12 %)

mAB increase of total AVP 12% t030% (+17 %)

pdFVIIl decrease of total AVP from 22% to 15% (- 8%)

SArVFIIl decrease of total AVP from 47 % to 26 % (- 22 %)(AVP = Apothekenver-
kaufspreis, pharmacy sales price)

Conclusion The retrospective data analysis shows that the modern therapy
options (LArFVIII, mAB) are gradually replacing the previously established
preparations (pdFVIII, SArFVII). SAFVFIIl preparations declined with -22 % and
pdVFIll with -8 % in total value over the observation period of 37 months. Inter-
estingly, the decline of pdFVIIl preparations is significantly slower than that of
SArVFIIl preparations. In contrast modern therapy options each increased
by +12% (LArVFIIl) and + 17 % (mAB) in total value. Back in 2020 classical ther-
apy options (pdFVII, SArFVIII) still accounted for 70 % of the total value, but in
2023 modern therapy options (LArFVIIl, mAB) already have a share of 60 % with
astillincreasing relevance.
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Introduction In hemophilia patients the bleeding phenotype generally corre-
lates with the residual FVIIl levels, which depend on the genetic mutation un-
derlying the condition. However, different bleeding tendencies can be observed
in patients with equal FVIIl levels, raising the question which other parameters
contribute to the variable bleeding phenotype in these patients. We investigate
the role of platelets (PLTs) in patients with hemophilia. Our focus lies on the
procoagulant subpopulation of PLTs, which are characterized by P-selectin ex-
pression and exposition of phosphatidylserine (PS).

Method We measured thrombin generation (TG) in a calibrated automated
thrombinoscope for TG in platelet rich plasma (PRP) and platelet poor plasma
(PPP) of hemophilia patients. We inhibited PLT surface PS (with lactadherin) in
PRP with different FVIII levels. Further, we investigated TG in PRP of healthy
controls upon PLT activation (TRAP-6, Convulxin (CVX), and a combination of
both). Lastly, we measured hemophilia PRP spike-in samples with hemophilia
drugs (plasma derived human FVIII, Efmoroctocog alfa and Octocog alfa).
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Results An endogenous thrombin potential (ETP) is detectable with all FVIII
levels in PPP. Whereas in PRP an ETP was not measurable in low FVIIl concentra-
tions. PS inhibition showed that in a low FVIII environment (FVIII 10 %) the
lagtime (p=0.0037) and time to peak (ttpeak) (p=0.0148) are significantly
prolonged and the thrombin peak is significantly lower (p=0.0095), indicating
that TG is PS dependent in a low FVIIl environment.

Contrasting to low FVIII environments, lagtime and ttpeak are not affected by
PS inhibition under high FVIIl activity (FVIII 70 %) (p=0.3, and p=0.07, respec-
tively) indicating that the PS dependency is stronger in low FVIIl environments.
Only the thrombin peak was significantly lower with PS inhibition and high
FVIIl activity (p=0.001). Activation of PRP samples with TRAP-6 + CVX height-
ened the thrombotic potential of healthy controls, as well as in hemophilia
patients.

Inthe FVIII spike-in samples the thrombin peak (p=0.001), lagtime (p=0.0028)
and ttpeak (p<0.0001) steadily improved with higher FVIIl levels, as well as ETP
(p=0.0158).

Conclusion Our findings show steadily improving parameters in TG in FVIII
spike in studies, indicating that TG on PLTs depends on FVIII concentration and
that there is a minimum FVIIl level necessary for sufficient TG on PLTs, which we
saw in hemophilia patients. TG on PLTs depends on PS exposure. The PS de-
pendency is stronger in low FVIII environments (FVIII 10 %) in comparison to
high FVIll environments (FVIII 70 %), however high FVIII concentrations cannot
fully compensate for PS inhibition. Induction of procoagulant platelet formation
improves TG, indicating the crucial role of procoagulant PLTs in allowing hemo-
philia patients to compensate their FVIIl deficiency.
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Introduction With the aging population of hemophilic patients, cardiovascu-
lar diseases are also increasing among these patients. Atrial fibrillation is one
of these increasing diseases. Despite the reduction in a clotting factor, these
patients are at risk of a stroke. Permanent anticoagulation may be necessary
despite bleeding tendency. In this case, we report a patient with mild hemo-
philia A (residual activity 10 %) and atrial fibrillation.

Method The therapeutic options in patients with atrial fibrillation were anti-
coagulation with, for example, apixaban 2x5mg or 2x2.5mg in a reduced dose.
The second option would be pulmonary vein isolation with subsequent medi-
um-term anticoagulation until the atrium has completely healed or cardiover-
sion, as a third option, with short-term anticoagulation. If no thrombus can be
detected in TEE after 4 weeks of anticoagulation, anticoagulation is stopped
again. The final option would be an atrial occluder, which prevents a thrombus
from forming. Itis particularly suitable for patients where long-term anticoag-
ulation is contraindicated. However, long-term secondary prophylaxis with
aspirin is usually indicated.

Results After unsuccessful rhythm control with medication, cardiologist de-
cided to undergo cardioversion with amiodarone within 1 year of the onset of
persistent atrial fibrillation. This results in an improvement in morbidity and a
reduction in cardiovascular events. Mortality remains unaffected in this proce-
dure.
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For this purpose, the patient received recombinant factor VIII, which he had
already received reqularly in the past as on-demand therapy. After one week,
anticoagulation with apixaban was reduced to 2x2.5mg and continued for an-
other 3 weeks. Factor therapy was also continued during this time (trough
level 30 %). A TEE check was carried out after 4 weeks. If there was no evidence
of cardiac thrombi and sinus rhythm was present, anticoagulation therapy was
stopped. So far the patient remains in sinus rhythm. Neither thromboembolic
complications nor bleeding complications occurred during therapy or after-
wards.

Conclusion Although patients with hemophilia have an increased risk of bleed-
ing, diseases such as atrial fibrillation also have an increased risk of stroke. A
lack of guidelines in this area leads to difficult therapy decisions, which are
sometimes certainly wrong for the individual patient. Therefore, the consistent
collection of individual cases like this is important in order to increase the evi-
dence piece by piece.
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Introduction Von Willebrand factor (VWF) is a plasma glycoprotein mainly
known forits function in hemostasis but also involved in (patho)-physiological
processes, such as angiogenesis and inflammation. In association with inflam-
mation, VWF deficiency or inhibition was suggested to decrease vascular per-
meability. Deficiency of VWF can lead to the bleeding disorder von Willebrand
disease (VWD). VWD arises from mutations in the von Willebrand factor (VWF)
gene, leading to qualitative or quantitative defects in the VWF protein. Angiod-
ysplasia is the most common vascular abnormality in the gastrointestinal tract,
characterized by fragile and leaky blood vessels with increased permeability,
and associated with von Willebrand disease (VWD). The mechanisms by which
VWF modulates endothelial cell permeability are poorly studied.

Method The study was conducted in cultured human umbilical vein endothe-
lial cells (HUVECs), in which a VWD phenotype was mimicked by siRNA knock-
down of VWF. HUVEC-permeability experiments were carried out after si-RNA-
VWEF transfection by seeding knock-down cells on filter membranes (pore size
0.4 ym) in a two-compartment system. HRP-conjugated streptavidin-contain-
ing medium was collected from the lower compartment after passing through
the EC monolayer. For measuring absorption of HRP-conjugated streptavidin,
a colorimetric tetramethylbenzidine (TMB) substrate assay was performed us-
ing an ELISA plate reader. Effect of downregulation of VWF on actin cytoskele-
ton and changes in VE-Cadherin (VE-Cad) localization at the cell-cell junctions
was analyzed by fluorescence microscopy. Expression levels were determined
by Western blotting.

Results si-RNA transfection significantly reduced VWF expression (86 8,08 %)
in HUVECs compared to si-Neg controls. Downregulation of VWF induced an
increase in permeability (544,15 287,21 %) of endothelial monolayers com-
pared to controls (> Fig. 1a) which was accompanied by derangements of
actin cytoskeleton and loss of VE-Cad from cellular junctions. Downregulation
of VWF enhanced stress fiber formation and loss of peripheral actin from cell
borders and increased intercellular gap formation in HUVEC monolayers com-
pared to controls. Areduced expression of VE-Cad was observed in VWF down-
regulated cells (> Fig. 1b).

Hamostaseologie 2024; 44: S1-5125 | © 2024. Thieme. All rights reserved.



> Fig.1 Endothelial cell permeability and intercellular gap
formation after downregulation of VWF expression; (A) Endothe-
lial cell permeability after 48 h of siRNA-transfection (si-VWF, blue)
or control siRNA (si-Neg, green) using the JetPRIME transfection
reagent (orange) or non-transfected (Ctr, White) in HUVECs. 100 %
confluent monolayers were incubated with HRP-conjugated
streptavidin and absorption was measured using an ELISA plate
reader and considered as relative permeability. (B) Representative
fluorescence images of F-Actin (red), VWF (green) and VE-cadherin
(red) were taken using fluorescence microscope (BZ-X810, Keyence
corporation Osaka, Japan). Scale bar: 50 pm.

Conclusion These data indicate that VWF plays animportant role in the integ-
rity of endothelial monolayers, as its downregulation induces loss of endothe-
lial barrier function. Preservation of endothelial monolayer integrity may offer
a new therapeutic maneuver for the treatment of angiodysplasia.
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Introduction The Hungarian von Willebrand patient registry contains data on
patient demographic characteristics and treatment modalities.

Method The registry collected data on 1201 patients from 9 treatment
centers, representing about 85 % of all patients diagnosed with von Willebrand
disease (VWD) in Hungary. With the participation of 4 treatment centers, all
events requiring treatment were recorded in the registry over a 24-month pe-
riod from 1June 2019 to 31 May 2021. The 4 centers included the largest adult
and pediatric care centers, and two additional comprehensive centers, which
together provide care for 1047 patients, covering around 87 % of patients in
the registry.

Results The median age was 45 years and 13 % of patients (155) were under
18 years of age. The majority of registered patients, 66 % (798), were women.
The distribution of the ABO blood group system among the patients was as
follows:34% 0O, 32%A, 10% B, and 4 % AB. Typing and subtyping of the disease
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were carried out in 61% (732) of the patients. 41 % of patients (494) were
registered with type 1, 17 % (204) type 2, of which 2A 12%,2M 2%, 2N 2%, 2B
1%, and 3% (36) with type 3 vWD. In 14 % of type 1 patients, von Willebrand
factor activity — in terms of ristocetin cofactor activity (vWF:RCo) was below
15%. 85 patients were infected with HCV during their lifetime, 657 patients
were found to be negative, while in 461 cases HVC status was not reported in
the registry. 32 patients have been receiving continuous prophylaxis with a von
Willebrand factor concentrate.

Over the 24-month period, a total of 268 bleeding events in 75 patients re-
quired treatment in the participating 4 centers. The most common bleeding
manifestation was nosebleeds, which accounted for 33 % of all bleeding events.
This was followed by gingival bleeding and gynecological bleeding. In terms of
the quantity of coagulation factor concentrate used for the bleeding events,
the most significant condition was angiodysplasia, which was reported in 3
patients, but consumed 67 % of the total amount of factor used for bleeding
control. A total of 242 interventions were performed in 24 months in the 4 large
treatment centers, of which 179 were minor interventions and 42 were major
surgeries. In addition, 15 deliveries were considered to require hematological
support. In 30 cases DDAVP, while in the other cases factor concentrate was
used to support the intervention. Bleeding complication requiring further treat-
ment occurred in 4 cases.

Conclusion With 1021 patients registered, vWD is the most frequent bleeding
disorder in Hungary. The Hungarian von Willebrand patient registry, covering
85 % of patients, provides representative data on demographics and treatment
needs of patients with vWD. Based on these data, treatment centers together
with the National Health Insurance Fund Administration may optimize patient
care.

Conflict of Interest Data collection was sponsored by CSL Behring.

T-07-31 Physical activity, bone mineral density, and
lean mass in patients with haemophilia

Authors P.Ransmann’, M. Briihl™-2, J. Hmida'- 2, F. Tomschi?, G. Goldmann3,
J. Oldenburg?3, D. Wirtz2, T. Hilberg’, A. C. Strauss?

Institutes 1 University of Wuppertal, Department of Sports Medicine,
Wuppertal, Germany; 2 University Hospital Bonn, Department of
Orthopedics and Trauma Surgery, Bonn, Germany; 3 University Hospital
Bonn, Haemophilia Care Centre, Bonn, Germany

DOl 10.1055/s-0044-1779132

Introduction Prior investigations point towards the fact that patients with
haemophilia are affected by reduced bone mineral density (BMD), which is
directly linked to physical activity (PA). Based on prior literature, it is assumed
that patients with severe haemophilia are physically less active compared to
patients with moderate or mild haemophilia. This study aims to objectively
evaluate the PA with regard to BMD and lean mass in dependance to severity
phenotype.

Method Thisinvestigation was part of a large prospective cohort study exam-
ining the relation between osteoporosis and haemophilia (registered at clini-
caltrials.gov (ID: NCT04524481)). 223 Patients underwent a dual X-ray screen-
ing to examine both bone mineral density (BMD) and lean mass of the four
extremities. This assessment was conducted and analyzed using Horizon™
(Hologic, USA; Apex Software, V. 13.6.0.7). Supporting to the lean mass, cir-
cumferences of the extremities were examined via the haemophilia joint health
score (HJHS). Further, step tracked electronically for 7 days consecutive after
examination, augmented by a 7-day subjective activity diary.

Results Data of 197 patients with either mild (N=45), moderate (N=46), and
severe (N =132) haemophilia A or B were analyzed. PwH had a mean age of
43.6+15.6 years. Step activity was similar between severity phenotypes
(p=0.162). Subjective activity data revealed that the most frequent type of
physical activity in all severities was walking (n=72), cycling (n=60), and
strength training (n=60). Lean mass of the upper and lower (mean value of left
and right) extremities differed significantly between severity phenotypes (legs:
p=0.028; arms: p=0.017; Bonferroni corrected post-hoc: legs: p>0.005, arms
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p=0.022 between severe and moderate phenotype). The circumference of
thighs and arms did not differ between severities, though the shanks are sig-
nificantly smaller in patients with severe haemophilia compared to patients
with moderate haemophlia (p=0.005; Bonferroni corrected post-hoc: left
shank p=0.010, right shank: p=0.020). Both, lean mass and circumference of
the extremities correlated positively with BMD (see » Fig. 1), though not with
step activity nor subjective activity data (p>0.05).

Variable BMD (neck left)

r=0.001
Activity (min)

p=0.987

r=0.336
Lean mass arms (g)

p<0.001**

r=0.390
Lean mass legs (g)

p<0.001**

r=0.213
Circumference arms (cm)

p=0.003*

r=0.341
Circumference shanks (cm)

p<0.001**

r=0.339
Circumference thighs (cm)

p<0.001%*

> Fig. 1 Spearmans’s correlation coefficient of activity, lean
mass, and circumference of extremity; Explanation: BMD =bone
mineral density *indicates significant difference of p<0.05,
**indicates significant difference of p<0.001

Conclusion The present study shows that step activity does not differ between
the severity phenotypes, though lean mass of the extremities does. Higher lean
mass seems to positively influence BMD. However, neither step activity nor the
duration of subjective reported activity seems to affect BMD. It needs to be
highlighted that only step activity is tracked electronically and most of the
patients performed walking as PA. Though, it is assumed that the type of ac-
tivity plays an important role on bone metabolism, as strength training is most
efficient in increasing extremity circumference as well as lean mass and has
been shown to oppose reduction of BMD. Hence, it is highly recommended to
promote whole body strength training in PwH.
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Introduction Venous access presents a significant challenge in infants with
haemophilia A (IwHA) requiring prophylaxis.Subcutaneous emicizumab enables
prophylaxis from birth, reducing bleed risk. The HAVEN 7 (NCT04431726) pri-
mary analysis evaluates emicizumab prophylaxis over = 52 weeks (wks) in IwHA.
Method IwHA in the Phase 3b, open-label study were aged <12 months (m)
without factor (F)VIIl inhibitors. They received emicizumab 3mg/kg mainte-
nance dose every 2wks (Q2W) for 52wks, continuing emicizumab for 7 years’
planned follow-up. Endpoints include efficacy (negative binomial regression
model-based annualised bleed rates [ABR] for treated, all, treated spontaneous,
and treated joint bleeds), safety, pharmacokinetics, anti-emicizumab antibod-
ies (ADAs), FVIIlinhibitors, and biomarkers (biomarker results are not detailed
here, but will be included in the event of an associated presentation).

Results At data cut-off (22 May, 2023),55 male IwHA had received emicizum-
ab for>52wks (54.5% previously minimally treated [ <5 exposure days, EDs],
and 45.5% previously untreated [PUP]). Median (range) age: 4m (9 days-11m
30 days) at enrolment; 29 (12-39) m at cut-off. Median (range) treatment
duration: 100.3 (52-118) wks.

Mean ABRs (95 % confidence interval) for treated, all, and treated joint bleeds
were 0.4 (0.30-0.63),2.0(1.49-2.66), and 0.0 (0.01-0.09), respectively. Over-
all, 207 bleeds occurred in 46 IwHA (83.6 %), 87.9 % of which were traumatic.
Of the 207 total bleeds, 42 bleeds in 25 IwHA were treated, all traumatic. Thir-
ty (54.5 %) IwHA had zero treated bleeds, and no IwHA had >3 treated bleeds.
No intracranial haemorrhage occurred. One IwHA was up-titrated (Day 374) to
3mg/kg weekly per investigator request based on locally assessed decreasing
emicizumab levels. Nine IwWHA (16.4 %) had > 1 treatment-related adverse event
(AE), all Grade 1 injection-site reaction. No AE led to emicizumab change/with-
drawal. No deaths/thrombotic events/thrombotic microangiopathies occurred.
Mean steady-state emicizumab concentrations were 57-66ug/mL, above those
with the same regimen in HAVEN 2/3 (46-48ug/mL). No IwHA developed ADAs.
Two PUPs developed confirmed inhibitors after three and ten FVIII EDs, respec-
tively.

Conclusion This analysis suggests that emicizumab is efficacious and well tol-
erated in IwHA without FVIIl inhibitors.
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Introduction Von Willebrand disease (VWD) is the most prevalent hereditary
bleeding disorder, stemming from either a quantitative deficiency or function-
al defect in von Willebrand factor (VWF), a vital plasma protein crucial for he-
mostasis. This study presents a comprehensive analysis of laboratory pheno-
types and mutation spectra in a substantial cohort of patients with quantitative
VWEF deficiencies.

Method Our analysis involved 221 individuals, all of Caucasian origin, with
diagnoses of VWD. We conducted a comprehensive assessment, including
multiple VWF assays (VWF:Ag, VWF:GPIbR/or VWF:RCo, VWF:CB, and multim-
er analysis), as well as FVIIl coagulant activities. Extensive genetic analyses were
undertaken, encompassing Sanger sequencing/ or targeted panel next-gener-
ation sequencing, copy number variation analysis, and predictive bioinformat-
ic evaluations.

Results Upon examination of laboratory tests, the index patients (IPs) were
classified based on the updated ISTH-SSC VWF guidelines. Within this cohort,
77 IPs were diagnosed with type 1 VWD, with VWF:Ag below 30 IU/dL (%). An
additional 111 patients displayed VWF levels ranging from 30 % to 50 % and
were categorized as type 1/Low VWF. An additional 33 IPs were classified as
having type 3 VWD. The mutation detection rates for these subcohorts were
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88%, 66 %, and 92 %, respectively. A total of 228 VWF variants were identified
in the cohort with quantitative VWF deficiencies, including 60 novel variants
(26 %). In the type 1 VWD cohort with VWF levels below 30 %, we discovered
81 gene variations, comprising 57 % missense variants, 41 % null alleles, and
rare gene conversion and promoter variants. Large deletions and splice site (ss)
variants predominated among null alleles. In the Low VWF/type 1 subgroup,
featuring VWF levels between 30% and 50 %, we identified 84 variants. These
included 62 % missense variants, 34 % null alleles, and 4 % promoter variants.
In this group, small deletions and ss variants constituted the majority of null
alleles. Remarkably, overexpression of blood group O prevalence (67 % com-
pared to 45 % in the Caucasian population) was observed within the Low VWF/
type 1 subgroup, especially among mutation-negative individuals (83 %). This
suggests a potential association between the O blood group and reduced VW-
F:Ag levels in this subgroup. In the type 3 VWD cohort, a total of 63 variants
were detected, including 25 % missense variants and 75 % null alleles. Small
deletions and nonsense mutations were the most prevalent null allele variants.
Conclusion Data from this extensive patient cohort enhance our understand-
ing of the molecular underpinnings and pathophysiological mechanisms un-
derlying of quantitative VWD. Significant distinctions in mutation patterns were
observed among subgroups of quantitative VWD. Notably, the contrast be-
tween Type 1 VWD with VWF levels under 30 % and Low VWF/Type 1 VWD with
VWEF levels between 30-50 % is increasingly prominent in contemporary re-
search.
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Introduction Acquired Hemophilia A (AHA) is a rare hemorrhagic disorder
characterized by spontaneous bleeding resulting from autoantibodies target-
ing clotting factor VIII. While the standard treatment for AHA involves immu-
nosuppressive therapy, a subset of patients remains unresponsive to these
conventional approaches, necessitating alternative treatment strategies. Emi-
cizumab, a bispecific antibody mimicking activated factor VIII, has demonstrat-
ed promise in managing congenital Hemophilia A. Nevertheless, limited evi-
dence exists regarding its efficacy in treating AHA.

This case report seeks to provide compelling evidence supporting emicizumab
as an effective alternative treatment for refractory AHA patients.

Method We present a case of a 30-year-old female patient with the anamne-
sis of undifferentiated connective tissue disease and psoriasis diagnosed with
AHA at 6 months postpartum. At the time of diagnosis, the patient presented
with extensive ecchymoses and heavy uterine bleeding. Factor VIl activity was
2,8 % and the inhibitor level was 4,3 Bethesda unit. The patient also reported a
family history of systemic lupus erythematosus diagnosed in her mother. Treat-
ment with corticosteroid, hydroxychloroquine therapy, and plasmapheresis
were ineffective, in addition to above mentioned unresolved bleeding mani-
festations she periodically developed hematuria. Emicizumab was administered
subcutaneously at a weekly dosage of 3 mg/kg during the first 4 weeks, fol-
lowed by 2 additional injections every 2 weeks in conjunction with methylpred-
nisolone 8 mg for 3 weeks. Continuous monitoring was conducted through
physical examinations and laboratory assessments over a six-month period.
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Results Following the administration of emicizumab and during the subse-
quent six-month follow-up period after emizicumab discontinuation, the pa-
tient’s activated partial thromboplastin time (APTT) normalized from 96.1 to
27.8 seconds, factor VIl activity improved to 108-112 % and inhibitor level
decreased to 0,73-0,66 Bethesda unit. Over the course of the six-month fol-
low-up period after stopping emizicumab, the patient remained free from any
bleeding episodes and reported significant enhancement in her quality of life
with no emicizumab-related adverse effects observed.

Conclusion Emicizumab emerges as a secure and efficacious therapeutic op-
tion for patients grappling with AHA who manifest resistance to conventional
immunosuppressive interventions. Further investigations are warranted to
deepen our comprehension of the intricate relationship between autoimmune
disorders and acquired hemophilia. Nevertheless, this distinctive clinical case
from Armenia contributes to the accumulating body of evidence affirming the
therapeutic potential of emicizumab in addressing AHA. Notably, the patient's
sustained remission without detectable antibodies and restored factor VIII
levels post-treatment further distinguishes this clinical case.
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Introduction Despite the high causal variants detection rate in haemophilia
A (HA) overall, there was still about 26 % of Czech non-severe haemophiliacs,
where no causal variant was detected in exons. We were looking for patholog-
ical variants in these cases in the non-coding part of the gene F8.

Method We examined 278 patients from 182 families with non-severe HA in
total. VWF activity, antigen and binding to FVIIl were established for excluding
VWD type Normandy. FVIIl coagulation activity was measured with chromog-
enic and coagulation method (FVIII:C). DNA was isolated; where available cDNA
was also obtained. Sanger sequencing was used for the causal variant detection.
Where no variant was found, we used NGS for screening the whole F8 gene
focusing on introns. The method MLPA was performed to exclude whole exons
deletion or duplication. The pathogenic impact of identified candidate variants
was assessed using in silico analysis and functional analysis cDNA. Segregation
analyses was performed where the relatives were available.

Results The causal variants of 205 non-severe haemophiliacs were found in
exons and very close intronic region (within 3 bp from exons). The analysis of
the whole F8 intronic region was performed in remaining 73 (26 %) patients.
We found nine different intronic variants. These variants included six single
nucleotide substitutions in introns 6, 10, 16, 22 and 25, two deletions in intron
13, oneinsertioninintron 4 and deletion of exon 19. Six of them were described
as associated with non-severe HA before [ 1-4]. Our most common causal var-
iant detected was ¢.778-14T>G in intron 6 first reported by Reitter in associa-
tion with severe form of HA and causing skipping the whole exon 7. However,
our results differ from his. We detected this variant only in non-severe haemo-
philiacs, their FVIII:C was in range 6-30 IU/dL. The analysis of cDNA revealed
that this variant probably creates de novo splicing site within the exon, which
leads to partial deletion of the exon 7 from the 5‘end and is predicted as in
frame deletion. We found three novel variant: 1. A single nucleotide insertion
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in intron 4, other causal variants were already detected in this region. 2. Two
short deletions close together in intron 13. 3. Third novel variant was skipping
exon 19 detected on cDNA level, which is predicted as delins variant. The cause
was not yet identified. Phenotype of all patients inside of our four most com-
mon intronic variants is highly various, FVIII:C range from 6 to 44 1U/dL, even
in one family is wide range of FVIII:C results. Cause of this might be a different
amount of co-expression of normal cDNA lengths.

Conclusion The intronic variants are associated with 26 % of non-severe Czech
haemophiliacs. The phenotype of these patients is very variable depending on
expression of nonhaemophiliac allele. Probably this finding might be used for
anovel concept of personal treatment of this non-severe HA.
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Introduction Adherence to prophylactic treatment is a critical factor in the
management of haemophilia, impacting patient outcomes. Prophylactic treat-
ment not only reduces bleeding episodes but also prevents debilitating hae-
marthropathy. Reported adherence rates vary widely across countries, ranging
from 4.1% to 94.2 % [1-5], highlighting the critical importance of adherence
in haemophilia care. Higher adherence has consistently been linked to improved
clinical outcomes, especially in severe haemophilia. We employed the VERI-
TAS-Pro method [6] to quantitatively assess adherence in patients of all ages
from five different countries.

Method We employed the validated Haemophilia Regimen Treatment Adher-
ence Scale-Prophylaxis (VERITAS-Pro) questionnaire, which assesses various
adherence subscales, including time, dose, plan, remember, skip, and commu-
nicate. Participants from Germany and Austria completed paper-based ques-
tionnaires, while those from Denmark, Poland, and Latvia responded to an
online survey. Data collection occurred between 2017 and 2020, and data
analysis was performed using the R programming language for statistical com-
puting.

Results Our analysis included a total of 363 patients from Germany, 59 from
Austria, 32 from Denmark, 122 from Poland, and 18 from Latvia, as presented
in » Fig. 1. The percentage of young participants (0-14 years) ranged from
16.3 % to 50 %, with the highest number of participants from Latvia and the
lowest from Germany and Austria. Reported regular prophylactic treatment
varied from 79.7 % to 88.9 %. The rate of treatment in Haemophilia Centres
ranged from 16.7 % to 100 %, with the lowest rate in Latvia and the highest in
Denmark. Adherence rates calculated in our study ranged from 77.8 % to 90.6 %,
with the lowest adherence observed in Latvia and the highest in Germany. As
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previously reported [5], the median total score for younger patients (0-14
years) was lower than the total score for other age groups (> Fig. 2) among all
countries, indicating a higher adherence tendency in younger patients com-
pared to adolescents. Additional results, including an analysis of scores across
the six distinct subscales and the influence of specific factors on treatment
adherence, will be presented at the congress meeting.

Table 1. Patient characteristics

Variable % (No. of patients)
Germany  Austria Denmark  Poland Latvia
Age of patients (n=363) (n=59) (n=32) (n=122) (n=18)
0-14 163(59) 153(9) 219(7) 172(21) 50.0(9)
15-19 61(22) 68@) 0 16(2) 56(1)
20-59 55.1(200) 67.8(40) 562 (18) 664 (B1) 33.3(6)
Within: 20-29 10.2(37) 203(12) 94(3) 123(15 111@2)
30-39 10.2(37) 169(10) 156(5) 17221 O
>=60 218(78) 6B 156 (5) 14818 111Q2)
No data 08 (3) 342) 62(2) 0 0
Type of haemophilia
haemophilia A B26(300) 88.1(52) B81.2(26) 820(100) 77.8(14)
haemophilia B 149(54) 119(7) 1BB(E) 17221 2228)
no comment 25 0 0 08(1) 0
Degree of severity
severe 87.1(316) 89.8(53) B75(28) 943 (115) 66.7(12)
moderate 72026 85(5) 31(1 41(5) 278(5)
mild 44 (18) '] 62(2) 16(2) 56(1)
no comment 11 4) 0 ] 0 ]
No data 03 Q) 17 1) 31(1) 0 ]
Treatment modalities
Hasmophiia Centre 7BO(283) 66.1(39) 100.0(32) 418(51) 167(3)
prophyl. subst. regulary 818(297) 79.7(47) 781(25) B11(39) B89(16)
prophyl. subst. occasionally B.0 (29) 119(7) 125@4) 131018 111@2)
Pain level
independent without pain 40.8(148) 49.2(29) 375(12) 295036 44.48)
independent with mild pain 42.1(153) 40.7(24) 406(13) 525(64) 4448
independent with strong pain 146(53) 68§4) 188(5) 148(18) O
in need of wheeichair 9.9 (36) 342) 31(3) 25(3) 11.12)
Pain level (pain face 0 - 10)
] 322(117) 458(27) 469(15) 27.0(33) 50.0(9)
2 179(65) 254(15) 29[ 70(33) 333(6)
4 19.3(70) p2(8) 219[@ 262 32) 56(1)
3 116(82) 68@) 62(2) 123(15) 111{2)
B 2800 17q) 31(1) 577 o
10 06 2) 0 ] 0E8(1) o
No data 157(57) 1028 O 0E8(1) 0
Co-marbidities
HepatitisC 405(147) 37.3(22) 344(11) 40289 222(8)
HN 193(70) 203(12) 125(4) O 0
other 44.6(162) 22.0(13) 156 (5) 78.7 (96) 16.7 (3)

> Fig. 1 Patient characteristics
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Fig. 1. Total VERITAS-Pro score in dependence of patient age and country.

> Fig. 2 Total VERITAS-PRO score
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Conclusion Ourfindings reveal substantial variability in adherence to prophy-
lactic treatment among haemophilia patients across five different countries
and different ages. These differences underscore the need for tailored inter-
ventions to improve adherence in specific patient populations. Understanding
the factors influencing adherence can help healthcare providers develop strat-
egies to enhance patient outcomes and reduce the burden of haemophilia-re-
lated complications. Further research is necessary to explore the determinants
of adherence and to design effective interventions for enhancing adherence to
prophylactic therapy in patients with haemophilia.
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Introduction Liver sinusoidal endothelial cells (LSECs) play a crucial role in
producing coagulation Factor VIII (FVIII), a vital component for blood clotting.
Hemophilia A, characterized by a deficiency in FVIII. Current treatments include
FVIIl replacement therapy, gene therapy employing AAV vectors, and the prom-
ising avenue of cellular therapy. However, the success of these treatments re-
quires a deep understanding of the physiological and genetic regulation of
FVIIl-producing cells. MicroRNAs (miRNAs) are small RNA molecules that reg-
ulate gene expression. While specific miRNAs related to LSECs have been iden-
tified in rat studies, human-specific information is still lacking. Additionally,
some studies have suggested miRNAs' involvement in hemophilia A. Previous
miRNA profiling has identified unique markers distinguishing LSECs from oth-
er liver cell types, yet comprehensive exploration of miRNA's influence in the
context of LSECs remains limited. This study bridges this gap by conducting a
comparative analysis of miRNA expression in LSECs and other endothelial cells,
offering valuable insights into unique miRNA profiles and their role in the reg-
ulation of the FVIIl gene expression.
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Method This study involved the preparation, sequencing, and analysis of mi-
croRNAs, with an in-depth bioinformatics analysis to identify specific microR-
NAs. Primary LSECs were obtained from Biozol Diagnostica Vertrieb GmbH,
cultured in a specialized medium, and transfected with the selected miRNAs.
After transfection, quantitative real-time PCR was conducted to measure FVI-
Il expression. Total RNA was extracted, specific primers were used, and the data
underwent statistical analysis.

Results The outcome of this exploration highlights discernible differences in
microRNA expression that distinguish LSECs from both hepatocytes (193 mi-
croRNAs at p<0.05) and other endothelial cells (72 microRNAs at p<0.05).
Notably, 134 and 35 microRNAs were found to be overexpressed in LSECs com-
pared to hepatocytes and other endothelial cells, respectively, shedding light
on the unique functions of LSECs in the liver. Our investigation identified a
panel of 10 microRNAs (miR-429, miR-200b-3p, miR-200a-3p, miR-216b-5p,
miR-1185-5p, miR-19b-3p, miR-192-5p, miR-122-5p, miR-30c-2-3p, and miR-
30a-5p) that distinctly define LSEC identity. Furthermore, our scrutiny extend-
ed to microRNAs implicated in F8 requlation, revealing a subset — miR-122-5p,
miR-214-3p, miR-204-3p, and miR-2682-5p — whose expression intricately
correlates with F8 expression within LSECs.

Conclusion Insummary, we have conducted the first-ever characterization of
the miRNA expression profile of isolated human primary LSECs. We have iden-
tified LSEC-specific microRNAs that are either shared with the host liver organ
orunique to LSECs. These LSEC-specific miRNAs play a role in requlating F8 gene
expression. The identified LSEC-specific miRNAs could be potential targets for
F8 gene therapy or small molecules for reprogramming into FVIll-producing
LSECs.
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Introduction Hemophilia is a rare congenital bleeding disorder caused by
deficiencies of coagulation factor VIII (A) or IX (B). The hallmark of hemophilia
is recurrent hemarthroses, leading to progressive joint damage and disabling
hemophilic arthropathy. Hemophilia has been frequently associated with re-
duction in bone mineral density, osteopenia, and osteoporosis. Here, we aimed
to describe 25-OH-vitamin D (25(0OH)D) and parathyroid hormone (PTH) con-
centrations measured in persons with hemophilia attending our clinic over
more than one year.

Method We prospectively measured 25(0OH)D and PTH in all persons with
hemophilia of any type and severity attending the outpatient clinic of our
hemophilia treatment center. To model and describe the expected cyclic trends
over time, we used ordinary least squares regression fitting time as a periodic
function by including a sine and a cosine term assuming a cycle length of 365.24
days. To account for the inclusion of correlated responses from cluster sampling
due to multiple measurements from the same patients, we estimated a robust
variance-covariance matrix using the Huber-White method.

Results Startingon 2022-06-08 up to 2023-10-09, we measured 25(0H)D and
PTH (142 measurements) in 110 patients with hemophilia A (n=98; 89 %) and
B (n=12; 11%). The mean (SD) age of the study cohort was 41.2 years (16.3)
years and comprised 70 (64 %), 13 (12%), and 27 (25 %) subjects with severe,
moderate, and mild hemophilia, respectively. Ten (9 %) subjects (eight with
severe hemophilia) were on vitamin D substitution therapy at time of meas-
urement. Over all visits, 25(OH)D and PTH were measured at a median (IQR)
concentration of 62.2 nmol/L (42.8-82.2) and 32 pg/mL (25.3-43.2), respec-
tively, showing a weak inverse correlation with a Spearman’s p of -0.33 (95 %
Cl1-0.47,-0.17). Mean 25(0OH)D followed a circannual cycle whereas periodic
changes in PTH concentrations were less apparent (> Fig. 1). Fifteen (14 %)

S54

subjects, all with hemophilia A, had 25(0OH)D measurements <30 nmol/L, the
cut-off defined as indicating vitamin D deficiency [1]: 13 with severe (19%),
and one each with moderate (8 %) and mild (4 %) hemophilia. After adjustment
for age, vitamin D substitution, and the cyclic time trend, severe/moderate
hemophilia was associated with decreased mean 25(0OH)D concentrations of
-11.1 nmol/L (95% Cl -21.6, -0.6; » Fig. 2) compared to mild hemophilia. A
multiple regression of PTH concentration on the same covariates remained
inconclusive.
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»Fig.1  The cyclic trend of 25-OH-vitamin D and parathyroid
hormone over time
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»Fig.2 Mean 25-OH-vitamin D concentrations stratified by mild
and severe/moderate hemophilia

Conclusion We observed a circannual change in particular of 25(OH)D and
lower levels in patients with severe or moderate hemophilia. Similarly, vitamin
D deficiency was more frequent in patients with severe hemophilia. This could
at least partially explain an often-described higher bone loss in patients with
severe hemophilia and, consequently, might suggest the need to measure vi-
tamin D and initiate vitamin D substitution in patients with a deficiency.
Conflict of Interest The authors have no conflicts of interest to declare with
regard to the present study.
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Introduction Patients with hemophilia (PWH) have an increased risk for bone
fractures and decreased bone density. However, it is unclear, whether this is a
result of repetitive bleeding, the development of hemophilia arthropathy or
immobilisation. Recently the lack of coagulation factor itself was named to be
involved in the modelling of bone architecture. Therefore, it is recommended
to measure bone density in PWH with repetitive fractures. The standard for
measuring bone density are DXA or pQCT, both of them radiographic methods,
that utilize the absorption of x-rays by the content of calcium apatite in the
bone. Quantitative Ultrasound (QUS) is another method for measuring bone
density, where broadband ultrasound attenuation (BUA in dB/MHz) and Speed
of Sound (SOS in m/s) and calculated stiffness index (SI) give information about
density, structure and elasticity of the bone. This method is easily applied at
the calcaneus and can be used repetitively and in children where x-ray exposure
is of concern. Aim of the study was to measure bone density by QUS in children
and adolescents with hemophilia and to compare the results to age adjusted
mates without hemophilia.

Method PWH treated at 4 pediatric KHDO centers had bone density measure-
ment by QUS at their right and left calcaneus. Their treater reported epidemi-
ologic and anamnestic data (age, type and severity of hemophilia, treatment
schedule, annual bleeding rate, history of joint bleeds). Data was compared to
the results of 376 healthy males to serve as a control. The study was approved
by the local ethic board.

Results 82 PWH (mean age 10.5+4.1 years, HA:n=71, HB=11, severe =63,
moderate =8, mild=7, unknown =4) were divided in 4 age groups and com-
pared to corresponding groups without hemophilia (mean age 10.1£4.5 years).
All probands show a gradual increase over time in BUA from 70 (3 years) to 125
(18 years) dB/MHz and 1555 (3 years) to 1587 (18 years) m/s for SOS respec-
tively. Whereas the youngest patients show equal BUA and SOS to their
non-bleeding age mates, there is a significant difference in BUA (120 dB/MHz
in controls, 105 dB/MHz in PWH) and close to significance for SOS 1595 vs 1577
m/sin the age group 15 -18 years.

Conclusion Quantitative Ultrasound Osteodensitometry is a readily available
method for measuring bone density even in childhood. We have established
reference valuesin a 3 - 18 year population. Differences between non-bleeding
probands and PWH are seen from young adulthood on. This method might be
useful to define patients at risk for fractures or in interventional studies on bone
density when repetitive measurement is warranted.

Conflict of Interest No conflicts to declare The study was sponsored by the
"joint health program" of BAYER GmbH

T-07-40 Angiodysplasia and other Vascular Struc-
tural Changes in Von Willebrand Disease

Authors R. Méller' 2, U. Baulain3, B. Petersen3, C. Detering’,

M. Ekhlasi-Hundrieser’, K. Kaiser'- 2, R. Zimmermann?, C. Mihlfeld4,

M. von Depka Prondzinski', K. Gutensohn?, S. Lehner?, C. Pfarrer?
Institutes 1 Werlhof-Institut MVZ GmbH, Hannover, Germany; 2 Universi-
ty of Veterinary Medicine Hannover, Institute for Anatomy, Hannover,
Germany; 3 FLI, Institute of Farm Animal Genetics, Mariensee, Germany;

4 Hannover Medical School, Institute of Functional and Applied Anatomy,
Hannover, Germany

DOl 10.1055/s-0044-1779141

Hamostaseologie 2024; 44: S1-5125 | © 2024. Thieme. All rights reserved.

Introduction Von Willebrand factor (VWF) is crucial for blood coagulation,
and patients with von Willebrand disease (VWD) type 3 (T3) suffer mucosal
bleeding due to a complete VWF deficiency. VWF also significantly influences
angiogenesis, leading to angiodysplasia in VWD patients. Our porcine model
for VWD T3 clinically matches the human phenotype. Our study explores the
impact of VWD on blood vessel structure. We analysed the vascular elastic
fibers (EF) and vascular smooth muscle cell (VSMC) architecture in different
tissues of porcine VWD T3 subjects, comparing them with wildtype pigs. Our
findings illuminate intricate vascular alterations due to VWF deficiency.
Method Three pigs with a homozygous VWF genotype for VWD T3 and three
wildtype pigs were chosen. Samples from uterus, stomach, and Kiesselbach
plexus were processed for histology and stained with Resorcin Fuchsin and
Nuclear Fast Red. The staining intensity and distribution of EF and organization
of VSMC in phenotypically unremarkable blood vessels was evaluated
semi-quantitatively. The EF in arterial blood vessels were investigated separate-
ly for the internal (IEL) and external elastic lamina (EEL), while in venous vessels
EF were evaluated as whole. Additionally, we observed typical angiodysplasia
on macroscopic and microscopic level in several VWD T3 animals.

Results In every investigated organ, EF of unremarkable blood vessels were
significantly more organized in T3 animals, and the staining intensity was sig-
nificantly higher (e.g. stomach veins: p<0.0001, IEL stomach: p=0.0002, EEL
stomach: p=0.002). In contrast, VSMC were significantly more organized in
WT animals (e.g. stomach veins: p<0.0001, stomach arteries p=0.0005). Next
to these findings, typical angiodysplastic vessels were seen. Macroscopic an-
giodysplasia, observed as pinhead to pea-sized tortuous patches infiltrated with
blood beneath and within the mucosa, was identified in almost the complete
gastrointestinal tract. Microscopic angiodysplasia, characterized by dilated,
tortuous vessels with irregular VSMC coverage, was observed in the esophagus,
stomach, jejunum, caecum, and Kiesselbach plexus. The structure was notably
non-uniform, with disrupted VSMC layers and elastic fibers displaying varying
staining intensity.

Conclusion Angiogenesis in VWD-affected animals seems to be altered and
angiodysplasia is present in many tissues. The enhanced staining intensity and
organization of EF in unremarkable blood vessels of T3 animals may indicate a
compensation mechanism for the generally compromised organization of
VSMC. Thus, not only obviously angiodysplastic vessels, but also the at first
glance unremarkable vessels are affected by structural changes. The observed
alterations could lead to destabilization, which may facilitate bleeding events
in VWD affected individuals.
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Introduction Treatment options for patients with hemophilia (PWH) have
changed substantially in the last years. Since 2015, extended half-life factor
concentrates (EHL) and the bispecific antibody emicizumab have been ap-
proved. The aim of this epidemiologic study was to compare hemophilia treat-
ment in the eastern part of Germany in 2021 with data from 2015 prior to the
approval of EHL and emicizumab.

Method Data from patients with hemophilia A (HA) and hemophilia B (HB) of
the year 2021 has been retrospectively collected from 13 hemophilia care
centers from the ,Kompetenznetz Hdmorrhagische Diathese Ost“ (KHDO) and
compared with data from the KHDO from 2015 [1]. Substitution diaries, e-di-
aries, patient records and patient specific reports to the German hemophilia
registry were analyzed.

Results Atotal of 487 patients (411 HAand 76 HB) were included in 2021, 359
of them were already analyzed in 2015. Among the 130 children and the 357
adults analyzed in 2021, 93 (71.5 %) children and 237 (66.4 %) adults had severe,
16 (12.3 %) children and 50 (14.0 %) adults had moderate, and 21 (16.2 %) chil-
dren and 70 (19.6 %) adults had mild hemophilia.

At the end of 2021, 97.8 % of children and 95.4 % of adults with severe hemo-
philia were on prophylactic therapy compared to 98.8 % and 80.2 % in 2015.
Among the 86 children and the 207 adults with severe HA, 25.6 % and 21.7 %
were on plasma derived, 30.2 % and 32.9 % on recombinant factor concentrates,
24.4%and 30.9% on EHL, and 19.8 % and 14.0 % on emicizumab, respectively.
One adult with HA and inhibitor had prophylaxis with a bypassing agent. All
children with severe HB and 93.3 % of the adults with severe HB were on EHL.
In contrast, 55.4 % of the children and 47.5% of the adults with severe hemo-
philia were using plasma derived concentrates in 2015.

Conclusion The use of new treatment options has changed hemophilia treat-
ment. About 50 % of the patients with severe HA were switched to EHL or emi-
cizumab and almost all severe HB patients are on EHL. The proportion of adult
patients with severe HA receiving prophylaxis has increased. Data on bleeding
rates and factor consumption will be presented.
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Introduction Hemophilic patients often face critical health challenges stem-
ming from joint damage caused by untreated joint bleeding. The ankle joint is
frequently the initial site affected in these patients. To address this issue, it is
imperative to improve strategies for the early detection and treatment of bleed-
ing in hemophilic patients, a matter that requires wider recognition among
healthcare practitioners.

Method

Objective This retrospective, single-center cohort study aimed to compare
the outcomes of a proactive versus reactive approach to joint ultrasound-guid-
ed adjustments of treatment regimens in severe hemophilia patients treated
at our Hemophilia Comprehensive Care Center (HCCC) in Duisburg, Germany.
Methods Before 2020, we followed the 2018 German hemophilia-synovitis
guidelines, performing joint ultrasounds on patients when they reported joint
discomfort or bleeding. Prophylactic hemophilia treatment was promptly ad-
justed if needed, with radiosynoviorthesis (RSO) used if necessary.

In 2020, our diagnostic strategy shifted towards prevention. We conducted
annual ultrasound examinations on all ankle and knee joints in severely hemo-
philic patients. Joints displaying "silent symptoms" or signs of degradation
underwent quarterly ultrasounds, with prophylactic factor treatment adjusted
accordingly.

Results Between 2020 and 2022, we conducted ultrasound assessments on
1193 joints in 688 patients with various coagulation disorders. Notably, for 103
patients with severe hemophilia A or B, we performed 656 joint ultrasounds,
including 281 ankle joints and 175 knees. Therapy regimens were adjusted as
needed.

Before 2020, seven RSOs of ankle joints and three RSOs of knees were per-
formed. After 2020, only two RSOs of ankle joints were required.

Conclusion Our findings, focused on our HCCC in Duisburg, Germany, during
2020-2022, demonstrate that proactive ultrasound monitoring of ankle and
knee joints in patients with severe hemophilia A or B, coupled with appropriate
adjustments in prophylactic factor therapy, resulted in reduced joint degrada-
tion in terms of severity and frequency.
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Introduction Genetic counseling, testing, and prenatal diagnosis play a crucial
role in comprehensive hemophilia care. Hemophilia carriers often suffer from
reduced quality of life (QoL), especially in terms of mental health [1-3]. How-
ever, the comprehensive evaluation of QoL, encompassing physiological, psy-
chological, and social aspects, remains limited in both literature and clinical
practice. Addressing the unique needs of carriers is essential forimproving their
Qol throughout their lives.

Method In a groundbreaking single-center study, we enrolled 20 confirmed
hemophilic carriers in a coaching program. This program involved comprehen-
sive physician examinations, including the documentation of patient charac-
teristics and medical histories. It also assessed the physiological and psycho-
logical burdens they faced. Following WHO guidelines [4], we collected
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qualitative data on QoL across all life stages, incorporating both objective and
subjective perspectives. The patients' qualitative statements about their QoL
were clustered, with higher priority given to frequently mentioned topics.
Results The participants, predominantly mothers with an average age of 28.7,
each had an average of 2.2 children. Notably, there were 12 participants with
hemophilia A and 8 with hemophilia B, with no discernible differences in their
QolL. Participants' experiences and concerns were categorized into nine the-
matic clusters:
1. Heavy menstrual bleeding (HMB)
2. Empathy for their own children
3. Negative self-perception as mothers/wives
4. Challenges in communication with:
a) Partners
b) Doctors
¢) Social circles
d) Authorities
5. Shortages in supplies
6. Apprehensions regarding:
a) Their own children's health
b) The well-being of their own children
c) The stability of their partnerships or the search for a partner
7. Uncertainty about family planning
8. Insufficient social support
9. Stigmatization related to supposed "child maltreatment due to hemato-
mas."

Conclusion In conclusion, being a hemophilia carrier significantly impacts
women's QolL, necessitating innovative management strategies. Currently,
minimal support and resources are available to women facing this burden. We
recommend enhancing support, allocating more resources, and conducting
further research to gain a deeper understanding of the challenges faced by
hemophilia carriers.
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Introduction We have previously shown that the absence of the GABARAP
protein decreased FVIII secretion and rearranged its cellular distribution in the
ER-to-Golgi compartment and in endosomal organelles. In fact, the knockout
of GABARAP decreased the secretion of FVIII, similarly to LMAN1-, MCFD2- and
Calreticulin- KOs, in contrast to Calnexin-, GABARAPL1- and GABARAPL2-KOs
that led to an increase in FVIII secretion. Furthermore, GABARAP which co-lo-
calizes with FVIllintracellularly, was in parallel found to associate with proteins
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in the ERGIC compartment (COPI, COPII, LMAN1 and GM130), suggesting that
GABARAP might have a coordinated role with the protein secretory machinery,
in facilitating and regulating FVIIl secretion.

Aim: To better interpret the role of GABARAP in FVIII trafficking we employed
a comparative approach using the established CRISPR/Cas9-KOs in HEK293 cell
lines expressing FVIII. We exposed our cell lines to four chemical treatments to
disturb specific cellular pathways. Using this methodology, our first objective
was to monitor how each cell line responded to the treatments. We wanted
secondarily to compare the behavior of the GABARAP-KO cells with other cell
lines to better situate the role of the GABARAP protein in FVIII trafficking.
Method We have 1) first performed a Brefeldin A treatment to hinder the
vesicular flow in the ERGIC compartment, 2) then chloroquine to inhibit auto-
phagy, 3) glucose starvation to disturb cellular metabolism and 4) finally Rab7
inhibition to further disturb endosomal and lysosomal compartments. We
focused our downstream analysis on tracking changes in FVIII secretion levels
(chromogenic assay).

Results All four treatments affected FVIII secretion in both wild type and KO-
cell lines. Notable effects include: 1) Inhibition of autophagy by chloroquine
treatment decreased FVIII secretion in all cell lines and completely abolished it
in the LMAN1-KO cells. Inducing autophagy by glucose starvation in the same
LMAN1-KO-cells led to a 36 % increase in FVIIl secretion, suggesting an alterna-
tive route for FVIII. 2) CRT- and GABARAP-KO clones exhibited similar trends in
FVIIl activities in response to the treatments, including a 50 % reduction under
glucose deprivation and a 30 % decrease with chloroquine exposure. Converse-
ly, both clones were the least affected by Brefeldin A treatment, showinga 30 %
decrease in CRT-KO and almost no change in GABA-KO (2 %). Finally, both clones
were most affected when Rab7, a marker of late endosomes, was inhibited (40 %
decrease).

Conclusion The data analysis of the four chemical treatments affecting spe-
cificintercellular functions and machineries place GABARAP closer to Calretic-
ulinin its effect on FVIIl biogenesis.
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Introduction Measurement of Factor VIII activity is decisive for the bleeding
management of patients with hemophilia Ain emergency situations. However,
in most laboratories the determination of factor VIIl activity takes several hours
and is not available as an emergency parameter especially during holidays and
weekends. Thrombelastography is a point-of-care method that provides data
on different coagulation parameters in whole blood samples. It is well estab-
lished so that the coagulation system can be monitored in emergency situations
using this easy to use method. It gives a rapid overview of all phases of coagu-
lation and fibrinolysis. Most results are available within a few minutes. In this
paper, we report on the use of thrombelastography in the management of
patients with hemophilia.

Method Consecutive 9 patients with hemophilia A were included in this ret-
rospective study. Whole blood samples of patients with and without substitu-
tion of different factor VIIl preparations were investigated by using a viscoelas-
tic test system to assess coagulation and fibrinolysis systems. Additionally,
standard routine coagulation testing and factor VIl activity were performed.
Results 27 samples from 9 patients were tested in this study. Thrombelasto-
graphic measurements revealed longer clotting time in hemophilia patients
compared to healthy donors (clotting time in IN-test: 198.7 +38.9 seconds vs.
146.7 +12.0 seconds, respectively, p<0.0001). Interestingly, viscoelastic pa-
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rameters were corrected after factor substitution (clotting time in IN-test:
157.8+23.7 seconds vs. 146.7 £ 12.0 seconds, respectively, p=0.1016). Sig-
nificant correlations between factor VIIl activity as measured by the routine
aPTT-based clotting test and the clotting time of the intrinsic (r=-0.7188,
p=<0.0001) and also the extrinsic test (r=-0.3887, p=0.0451) were observed.
Maximum of clot firmness and maximum lysis in both assays didn’t correlate
with factor VIII activity. Interestingly, also lysis time of the formed clot and
factor VIl activity correlated significantly (r=-0.4759, p=0.0252).
Conclusion Our data support that viscoelastic testing could be useful to diag-
nose factor VIl deficiency and to support the management of coagulation
treatment of patients with hemophilia A in emergency situations.
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Introduction Damoctocog alfa pegol (BAY 94-9027) is an extended half-life
PEGylated recombinant factor VIl product approved for treatment of previous-
ly treated patients (PTPs) aged = 12 years with haemophilia A. Real-world ef-
fectiveness and safety of damoctocog alfa pegol are being assessed in the
HEM-POWR study (NCT03932201). Here we present the fourth interim analy-
sis of the HEM-POWR study for a subgroup of PTPs from German study sites.
Method HEM-POWR, a Phase IV, open-label, prospective cohort study, includ-
ed PTPs with mild, moderate or severe haemophilia A receiving damoctocog
alfa pegol prophylactically or on demand. Primary endpoint was annualised
bleeding rate (ABR); secondary endpoints included joint health and safety. The
safety analysis set (SAF) included PTPs with > 1 study dose in the observation
period. PTPs fulfilling all inclusion criteria with a documented dose of damoc-
tocog alfa pegolin the study and = 1 documented infusion during the observa-
tion period were included in the full analysis set (FAS). Data were captured from
patient diaries and physician records. Statistical analyses were explorative and
descriptive. Patients provided informed consent and ethical approval was ob-
tained for all study sites.

Results At data cut-off (1 August 2023), 73 and 48 PTPs were included in the
SAF and FAS of this sub-population, respectively. The median (Q1, Q3) obser-
vation periods in the SAF and FAS were 814.0 (482.0, 903.0) and 874.5 (675.5,
933.5) days, respectively. In the FAS, most patients were aged > 18 to <65 years
(40/48, 83.3%) and had severe disease (39/48, 81.3 %; moderate 9/48, 18.8 %;
mild 0.0 %, » Fig. 1). Total median (Q1, Q3), mean (SD) ABR during the obser-
vation period was 0.5 (0.0, 1.6), 1.4 (2.4), with a change in ABR of 0.0 (-1.5,
0.5),-0.9 (3.3) compared with prior to damoctocog alfa pegol initiation. Data
for bleed subtypes are summarised in » Fig. 2. During the observation period,
21/48 patients (43.8 %) had no bleeds, 37/48 (77.1 %) had no spontaneous
bleeds and 29/48 (60.4 %) had no joint bleeds. In the SAF, 27/73 patients
(37.0%) reported treatment-emergent adverse events (TEAEs). Overall, 1 TEAE,
a transient inhibitor that resolved, and 1 TEAE-related death (septic shock in
aspiration pneumonia and not related to study drug administration) were re-
ported.
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SAF,n FAS, n

Total numbser of patients in the HEM-POWR study, n (n=332 (=227
Characteristics for subgroup of patients from German SAF,n FAS, n
| study sites {n=73) L]
Observation period, days, median (1, G3) B14.0 [482.0. $03.0) 874.5 (675.5, 933.5)
Sex, male, n (%) 73 [100.0] 48 (100.0)
Age at enrolment, years, median [Q1, O3) 37.0(25.0, 51.0 3850 [26.5.52.0)
Age at enrolment, years, n (%)

<12 o /]

z12to <18 4(55) 4(8.3)

218 to <65 63 (86.3) 40 (83.3)

265 6(8.2) 4(8.3)
Weight at baseline, kg, median (min, max) 80.0{44.0, 185.0)° 80.0(44.0, 185.0)"
Severity of haemophilia at initial diagnosis, n (%)

Mild 2n [}

Moderate 13 (17.8) 9(18.8)

Severe 58 (79.5) 39(81.3)
Patient history of inhibitors, yes, n (%] 16(21.9) 12 (25.0)
Prescribed regimen of g alfa
pegol at baseline, n (%)

Every day 4(5.5) 4(8.3)

Every 2 days 18(24.7) 15(31.3)

Every 3-4 days 25(342) 14 (29.2)

Every 5 days 12 {16.4) 10 (20.8)

Every 7 days 10{13.7) 5 (10.4)
Prophylactic treatment prior to enralment, yes, n (%) 68193.2) 46 (95.8)
Dose per kg per infusion for most recent FVIII treatment 25.0(21.1, 3.3 250019, 3.1

prior 1o baseline, IU/kg, median (Q1 Q3)

Dy ng for 24 patients; " g for 14 patients; 22 patients; “data missing for 16 patients. FAS, full anabysis
set; PV, factor VIN; WU, international units; O, 1 quastibe; 3, 37 quartile; SAF, salety analysis set

> Fig. 1 Patient demographics, baseline characteristics and
treatment exposure in the FAS and SAF; Patient demographics and
characteristics during baseline and observation period in a subgroup
analysis of patients from German clinical study sites. Baseline data
include sex, age, weight and disease severity. Exposure in the SAF
and FAS includes patients pretreated with damoctocog alfa pegol
prior to initial visit, as well as the most recent dosing modality and
dose per infusion.

FAS
[n=48)

Characteristic

ABR during the observation period, median (Q1, Q3), mean (SD)

Total bleeds 0.5 (0.0, 1.6), 1.4 (2.4)
Spontaneous bleeds 0.0 (0.0, 0.0), 0.5 (1.4)
Trauma bleeds 0.0 (0.0, 0.8), 0.8 (2.0)
Joint bleeds 0.0(0.0, 1.4), 0.8 (1.3)

Spontaneous joint bleeds 0.0 (0.0, 0.0}, 0.3 {0.8)
Difference in ABR during the observation period compared with prior to
damoctocog alfa pegol initiation, median (Q1, Q3), mean (SD)

Total bleeds
Spontaneous bleeds
Trauma bleeds

0.0(-1.5, 0.5), -0.9 (3.3}
0.0(-0.1, 0.0), -0.6 (2.5)
0.0 (-1.0, 0.6), -0.4 {2.1)
Joint bleeds 0.0 (-1.0, 0.0), -0.8 {2.7)
Spontaneous joint bleeds 0.0{0.0,0.0), -0.5(1.9)
ABR, annualised bleeding rate; FAS, full analysis set; Q1, 1* quartile; O3, 3" quartile; 5D, standard deviation.

> Fig. 2 ABR and difference in ABR throughout the study in the
FAS; A summary of ABR during the observation period and ABR
compared with prior to damoctocog alfa pegol initiation for total,
spontaneous, trauma, joint and spontaneous joint bleeds in a Ger-
man subgroup analysis in the FAS.

Conclusion Results from the fourth interim analysis of HEM-POWR continue
to provide valuable insights into real-world clinical practice in Germany, inform
German stakeholders, and provide evidence of effectiveness and safety of da-
moctocog alfa pegol in PTPs with mild, moderate or severe haemophilia A.
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Introduction Potential hepatotoxicity of liver-directed adeno-associated viral
(AAV) vectors in patients (pts) receiving HIV medications have excluded those
with HIV from participating in gene therapy haemophilia trials. Pts with con-
trolled HIV comorbid infection were enrolled in phase 2b (NCT03489291) and
phase 3 HOPE-B (NCT03569891) trials of etranacogene dezaparvovec (former-
ly AMT-061); here we evaluate the individual efficacy and safety outcomes in
the subset of pts with comorbid HIV infection.

Method A single injection of etranacogene dezaparvovec (2% 10'3gc/kg, an
AAVS5 vector containing factor IX [FIX] Padua R338L transgene under the con-
trol of the liver-specific promoter LP-1) was administered to adult pts with se-
vere or moderately severe haemophilia B. Pts with uncontrolled HIV
(CD4 + counts<200/uL) were excluded.

Results Of 57 pts in phase 2b and phase 3 HOPE-B trials, 5 had comorbid HIV
infection (median [range] age 49 years [38-54]), 4 of whom had a history of
hepatitis C virus with a negative viral load. Three of 5 pts with comorbid HIV
infection had preexisting AAV5 neutralising antibodies with median (range)
titer of 20 (0-99). Annualised bleeding rate (ABR) decreased compared to pre-
vious extended half-life FIX prophylaxis; median (range) ABR during FIX proph-
ylaxis was 5 (1-10.4). Two pts recorded no bleeds in the 36 months after receiv-
ing etranacogene dezaparvovec; the overall median (range) ABR was 0.64
(0-5.0). Median (range) uncontaminated endogenous FIX at 36 months post
treatmentwas 32.3% (31.5%-58%). Three pts received no FIX infusions through
36 months.

Seven treatment-related adverse events (AEs) were reported in 3 pts, and no
treatment-related serious AEs were reported. Treatment-related alanine ami-
notransferase (ALT) elevation of moderate severity occurred in 1 pt (20 %, sim-
ilar to pts without comorbid HIV) 35 days post treatment and resolved within
15 days with use of corticosteroids. His FIX levels later declined to 2-5%, and
he resumed prophylaxis per protocol at Month 30 post treatment.
Conclusion Etranacogene dezaparvovec was found safe and effective in a sub-
set of pts with controlled comorbid HIV infection. Owing to the small number
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of pts with HIV enrolled in trials, long-term collection of data and special atten-
tion in the real-world setting is recommended.
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Introduction Haemophilia A (HA) and B (HB) are rare, X-linked bleeding dis-
orders. The normal standard therapy is a primary prophylaxis to prevent bleed-
ing events and subsequent sequelae. The major complication in the initial
treatment period in haemophilia is the development of inhibitors during re-
placement therapy. This happens in up to one third of the patients with HA and
in about 10 % with HB. Treatment and outcome data for previously untreated
patients (PUPs) with HA or HB in Germany to date are very limited. Questions
remain about the optimal timing and treatment regimens for PUPs to prevent
bleeds and adverse events in a constantly evolving treatment landscape. The
German Paediatric Haemophilia Research Data Base - GEPHARD - is a multi-
center observational cohort study to collect and analyze data on PUPs in Ger-
many.

Method GEPHARD prospectively includes all children and adolescents (<18
years) diagnosed with HA or HB (FVIIl or FIX levels <25 %) since 1st January 2017.
The registry concentrates on outcomes including development of inhibitors,
provides quality assurance as well as serving as a basis for future studies.
Results From January 15t,2017, 472 children and adolescents from 41 partic-
ipating centers have been reported (on September 20th, the 500t patient was
recorded). An average of 55 patients with HA and 11,3 patients with HB were
reported annually. Of these, 391 were diagnosed with HA, 81 were diagnosed
with HB. The allocation in severity levels shows 230 severe (59 %), 45 moderate
(12%) and 112 mild (29 %) patients with an HA and 39 severe (48 %), 15 mod-
erate (19 %) and 26 mild (32 %) patients with an HB. Age of diagnosis inversely
correlates with severity. A significant drop of new diagnosis was noted early
2020.

Conclusion The GEPHARD registry successfully enrols patients from an in-
creasing number of participating centers. The GEPHARD community is active-
ly collecting data on the German treatment situation. The longitudinal docu-
mentation is quickly increasing and allows further analyses.
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Introduction Familial multiple coagulation factor deficiencies (FMCFDs) are a
group of rare inherited hemostatic disorders characterized by a simultaneous
reduction of plasma activity of at least two coagulation factors. The detection
of multiple deficiencies was based on systematic screening of coagulation fac-
tors in patients exhibiting atypical bleeding patterns, in pre-surgery manage-
ment, or familial investigations using Sanger Sequencing. The introduction of
Next Generation Sequencing (NGS) in routine molecular genetic testing has
significantly increased the identification of multiple genetic alterations, albeit
often as incidental findings, posing challenges.

Method Approximately, 7500 index patients (IPs) with known deficiencies in
one or more than one coagulation factors have been screened by Sanger Se-
quencing and Multiplex Ligand Probe Analysis, with around 3000 IPs analyzed
by NGS and Copy Number Variant Analysis.

Results The use of NGS has led to a twofold rise in the detection rate of mul-
tiple coagulation factor deficiencies (82 FMCFD IPs in 13 years - 1,1 % against
54 FMCFD IPs in 4,5 years - 1,9 %), particularly in FMCFD IPS with variants
presentin at least two different genes. Within the NGS-based cohort, 106 ge-
netic variants were identified, with 23 % classified as variant of uncertain signif-
icance (VUS) and 33 % of them were incidental findings. Notably, male severe
hemophilic IPs show the incidental finding in the additional affected gene - due
to the dominant clinical phenotype of F8 or F9 defect. In contrast, incidentals
findings in hemophilia carriers were predominantly found in the F8- and F9
gene - explainable with the X-linked inheritance. The highest rate of incidental
findings was observed in IPs with genetic variants in one pro- and one antico-
agulant factor, where 50 % of the variants would have remained undetected
without NGS. Remarkably, 17 % of all genetic variants in the entire NGS cohort
affected the VWF gene, and 63 % of IPs with defects in one pro- and one anti-
coagulant factor showed involvement of the VWF gene. Interestingly, in one
family with VWD type 3, a variant in the second gene (SERPINC1) completely
mitigated the phenotype of VWS [1-2].

Conclusion The implication of NGS in molecular genetic diagnostics has near-
ly doubled the detection rate of FMCFDs with a predominance of VWD. NGS
notonly supports the detection of carriers for hemophilia, but also enables the
identification of VWD in IPs with no bleeding symptoms due to a secondary
defectin an anti-coagulant factor. Additionally, family segregation analysis and
expression studies will help to improve the assessment of VUS pathogenicity.
Overall, NGS supports tailored treatment approaches of FMCFD IPs and facili-
tates effective family counselling.
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Introduction Plasminogen is a plasma protein that exists in various inactive
zymogenic forms, that are converted in the active form plasmin by urokinase
and tissue plasminogen activator. Plasmin belongs to the class of serine pro-
teases and its main function is the degradation of fibrin clots, but also plays a
role in wound healing, cell migration, angiogenesis, and embryogenesis. Plas-
minogen deficiency is a genetic autosomal disorder and severe forms can lead
to ligneous conjunctivitis and hydrocephalus.

Method DNA of 65 patients was analysed by Sanger Sequencing of the coding
regions of plasminogen gene (PLG)including the exon intron boundaries. The
characterisation of the variants was performed using in silico evaluation tools,
including Polyhen-2, SIFT and molecular graphic imaging by mapping muta-
tions to the x-ray structure of plasminogen.

Results We detected mutations in 40 out of 65 patients in the PLG, correspond-
ing to a mutation detection rate of 61 %. We identified a total of 23 different
mutations. Thereof 10 were previously described in the Human Genome Mu-
tation database, 7 in the dbSNP (Polymorphism-Database) and five were novel
mutations. Two nonsense mutations and one frameshift mutation (small de-
letion) were detected. All other mutations were missense mutations. From the
unknown variants, 4 were potentially missense changes and one was a nonsense
change. Allin silico prediction tools classified the unknown variants as mutations
with pathogenic effect, according to the plasminogen levels of the patients.
Two of the mutations mentioned in the dbSNP database, were described as
pathogenic by all prediction tools. The remaining five were predicted with con-
flicting interpretations. One of the mutations published already in the Human
Genome mutation database, was interpreted as pathogenic by all prediction
tools. Seven of them were mentioned with conflicting interpretations. To get
more information about the functional impact, variants were mapped to the
x-ray structure of plasminogen [1-2].

Conclusion/n silico methods and molecular graphicimaging are useful tools to
predict the effect of genetic variants on the protein function and/or structure
and by this to predict the pathogenic effect of certain variants. Nevertheless,
these methods cannot replace in vitro analysis by laboratory experiments, phe-
notypic studies of patients and cosegregation analysis within families.
Conflict of Interest | have no conflict of interest.

References

Hamostaseologie 2024; 44: S1-5125 | © 2024. Thieme. All rights reserved.



[1] Capriotti E, Altman RB, Bromberg Y Collective judgment predicts dis-
ease-associated single nucleotide variants mutations in proteins. BMC
Genomics 2013; (Suppl 3): S2

[2] Law RHP et al. The X-ray Crystal Structure of Full-Length Human Plas-
minogen. Cell Reports 2012; 1: 185-90

T-08-04 Novel non-synonymous coding MPL-gene
variants in two unrelated infants with congenital
amegakaryocytic thrombocytopenia

Authors D. Boeckelmann, A. Yoshimi-Nollke, B. Strahm, H. Georgiev,

K. Reinsberger, M. Erlacher, B. Zieger

Institute Medical Center-University of Freiburg, Faculty of Medicine,
Department of Pediatrics and Adolescent Medicine, Division of Pediatric
Hematology and Oncology, Freiburg, Germany

DOI 10.1055/s-0044-1779153

Introduction Congenital amegakaryocytic thrombocytopenia (CAMT)is a rare
inherited bone marrow failure syndrome presenting as an isolated thrombo-
cytopenia at birth with development to pancytopenia due to exhaustion of
hematopoietic progenitors. The disease is primarily caused by biallelic patho-
genic variants in the thrombopoietin (TPO) receptor c-Mpl, encoded by the
MPL-gene. TPO signaling is essential for adequate thrombopoiesis as well as
hematopoietic stem cell homeostasis. Next generation sequencing (NGS) is an
important tool to analyze genetic alterations in multiple genes associated with
inherited thrombocytopenia.

Method We investigated two unrelated infants with congenital severe throm-
bocytopenia using platelet flow cytometry (for Pt.1), NGS (95-gene panel, II-
lumina) and bone marrow analysis.

Results Pt.1 presented as a newborn girl with multiple hematomas and pre-
and perinatal intracranial bleeding (PIt. 9 G/Lafter birth). The girl suffered from
left-sided tetraplegic spastic cerebral palsy, post-hemorrhagic hydrocephalus
and epilepsy and needed regular platelet transfusions. Flow cytometry revealed
reduced fibrinogen binding and surface exposure of CD62 and CD63. NGS iden-
tified two variants in the MPL-gene (NM_005373): a pathogenic canonical
splice-site variantinintron 11 (c.1653 + 1delG) [1, 2] and a missense variantin
exon 2 (c.118T>A, p.Cys40Ser). Family genotyping confirmed compound het-
erozygosity. Bone marrow analysis showed reduced megakaryopoiesis and
unremarkable myelo- and erythropoiesis. During the following months Pt.1
developed an increasing bone marrow failure with severe neutropenia. There-
fore, she received allogeneic stem cell transplantation at the age of 13 month.
Unfortunately she passed away at day 39 after HSCT due to multi-organ failure.
Pt.2 (1 month-old boy) presented with isolated thrombocytopenia and needed
reqular platelet transfusions. Bone marrow analysis showed hypoplasia of the
megakaryopoiesis. NGS identified the same pathogenic canonical splice-site
variant in intron 11 (paternal inherited) combined with a missense variant in
exon 3 (¢.269G > C; p.Arg90Pro, maternal inherited).

Both missense variants are classified as VUS (ACMG citeria). The first variant
c.118T>A (p.Cys40Ser) is absent in dbSNP and gnomAD. The second variant
€.269G>C (rs766638870, Arg90Pro) is listed in ClinVar as likely pathogenic
with one entry (Accession: VCV000812958.1). In gnomAD it has been found in
5 alleles (only heterozygous) out of 282862. CADD scores of 25.4 and 25.3,
respectively indicate that the variants are among the top 1% of the deleterious
variants in the human genome.

Conclusion Congenital severe thrombocytopenia is heterogeneous and there-
fore, early-performed molecular genetic analysis using NGS is indispensable.
Together with bone marrow and platelet analysis, NGS may lead to an early
diagnosis and helps to choose the adequate treatment option. In the case of
CAMT-MPL early hematopoietic stem cell transplantation is still the only treat-
ment option.
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Introduction Inherited platelet disorders (IPD) are a heterogynous group of
disorders affecting platelet number and function. Next generation sequencing
(NGS) has been an important tool to analyze genetic alterations in multiple
genes. However, platelet function analysis performed with light transmission
aggregometry (LTA), flow cytometry, and microscopy are important to identi-
fy patients with an IDP and to characterize the platelet phenotype. We investi-
gated a young girl, who presented with multiple hematoma and mild throm-
bocytopenia (PIt. 109 G/L). Case history revealed that a few of her mother”s
relatives had suffered from leukemia as adults.

Method LTA and flow cytometry for platelet function analysis, multi gene pan-
el (custom, lllumina) for genetic analysis, microarray analysis (Infinium® CytoS-
NP-850K, Illlumina)

Results LTA showed reduced aggregation after stimulation with low dose col-
lagen (2.0 pg/mL), ADP and epinephrine. Flow cytometry revealed slightly re-
duced VWF- and fibrinogen binding of the platelets. Surface exposure of CD62
and CD63 after stimulation with thrombin was significantly reduced, indicating
a a- and 6-granule secretion disorder.

The NGS-Panel analysis performed, identified a heterozygous RUNX1-gene
deletion in the copy number variation (CNV) analysis (SeqPilot, |SI). To validate
the finding, microarray analysis was performed and identified a 1.56 Mb dele-
tion (21922.11922.12) including RUNX1. The deletion could not be identified
in the parents of the young girl. However, a germline cell mosaic could not
safely be ruled out. Platelet count of the mother was within normal range (288
G/L), LTA showed only a slightly reduced platelet aggregation after stimulation
with low dose ADP (4 umol/L), flow cytometry analysis remained without patho-
logical findings. Repeated measurements of the platelet count of the index
patient showed mild thrombocytopenia (109, 133, 136, 132G/L) over 2 years.
Conclusion Our findings led to the diagnosis of RUNX1 haploinsufficiency for
the young girl. In summary, in addition to platelet dysfunction and thrombo-
cytopenia, there is an increased risk of developing hematologic malignancies
(RUNX1-FPDMM, RUNX1 familial platelet disorder with associated myeloid
malignancies). Itis estimated that[§]30-40 % of individuals with RUNX1-FPDMM
will develop acute myeloid leukemia (AML) or myelodysplastic syndromes, with
a median age of onset of 33 years [1, 2]. Therefore, we recommend regular
hematological check-up in an experienced center. Possible bleeding occurs
more often than expected due to qualitative platelet defect and should be
considered in case of surgery, especially in mucous area.
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Introduction Factor Xl deficiency (FXI def) is an exceedingly rare coagulation
disorder, prevalent at 1:10 in the general population. However, among com-
munities with a history of segregated religious practices and intermarriage like
Ashkenazi Jews and Israeli Arabs, the prevalence escalates to 1:450 [1]. Previous
research predominantly focused on these communities, leaving a gap in un-
derstanding the disorder's broader implications.

Factor deficiencies are linked to thyroid functions; hypothyroidism often cor-
relates with bleeding tendencies, while hyperthyroidism associates with throm-
boembolic events [2]. An older study involving 43 FXI def patients, primarily
Ashkenazim, found a 9 % prevalence of Struma nodosa [3].

Method Ourstudy comprehensively assessed 212 FXI def patients, conducting
thorough anamnesis, genetic and blood testing, FXI activity evaluation, and
ISTH-Bleeding Score assessment. Statistical correlations were explored.
Results Inour cohort, 51 patients exhibited Struma nodosa, indicating a prev-
alence of 24 %. Notably, both hemi- and homozygote patients displayed signif-
icantly lower FXI activity and higher ISTH Bleeding Scores compared to hete-
rozygote patients.

Conclusion Rosen et al. previously suspected a shared genetic origin between
FXI def and Struma nodosa in their limited cohort of 4 patients but lacked re-
sources for testing3. Our ongoing research aims to bridge this gap, conducting
extensive genetic and laboratory analyses on our cohort of 51 patients with
Struma nodosa and FXI deficiency.
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Introduction Pediatric patients who had a first venous thromboembolic event
are at risk of experiencing a thrombosis recurrence, which in turn is associated
with high morbidity and mortality. Thus, predicting recurrence is relevant for
clinical management. In a previous study, we have shown that chronic inflam-
mation independently predicted recurrent thrombotic events in children with
anindex non-central venous catheter (non-CVC) related deep vein thrombosis
(DVT). In that study, coagulation factor VIII (FVIII) did not predict thrombosis
recurrence. However, FVIIl is an acute phase protein that can be increased in
the context of inflammatory conditions. Therefore we investigated the extent
to which the effect of chronic inflammation on the outcome of thrombosis
recurrence is mediated by FVIII.

Method Children aged 0-18 years diagnosed with an index non-CVC related
DVT between 1993-2020 were included in this single-center retrospective co-
hort study. Ethics approval was obtained.

The primary outcome was thrombosis recurrence as per ISTH definitions. Two
chart reviewers independently assessed the underlying conditions of each child
and adjudicated whether there was an underlying chronic inflammatory con-
dition present. FVIIl was measured 230 days after acute DVT diagnosis.
Regression-based causal mediation analysis was conducted to assess the extent
to which the effect of chronic inflammation on the outcome of thrombosis
recurrence was mediated by FVIII (> Fig. 1), adjusting for sex and age at the
time of the index DVT. Blood group was included in an exploratory mediation
analysis. The natural indirect effect, natural direct effect, total effect, and pro-
portion mediated were calculated and measured on the odds ratio scale.

OR 0.98 (95% C1 0.78-1.23)

Natural indirect effect
MEDIATOR
Fvill
EXPOSURE OUTCOME
Chronic > T bosi
inflammation Natural direct effect recurrence

OR 7.24 (95% C1 2.77-18.89 )

Total effect = entire effect of exposure on outcome
OR 7.10(95% Cl 2.80-17.97)

> Fig. 1 Mediation Analysis; Direct acyclic graph of the assumed
causal effects between underlying diseases with chronic inflamma-
tion (exposure) on recurrent thrombosis (outcome) through factor
VIII (mediator). The natural indirect effect, natural direct effect, and
total effect are depicted by arrows. Their effect size is shown on the
Odds ratio scale with 95% confidence intervals. The proportion
mediated by FVIII reduced the total effect by 2 %. Covariates: sex,
age; Legend: Factor VIII (FVIII), Odds Ratio (OR), Confidence Interval
(@)

Results A total of 139 children with an index non-CVC related DVT were in-
cluded. Of these, 39 (28 %) children had a recurrent thrombosis at a median of
206 days (P25-75 56-642 days) after the index DVT. Demographics and clinical
characteristics are shown in » Fig. 2.
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Thrombosis No thrombaosis
recurrence recurrence p-value’
N =39 N = 100!

Age at time of index DVT (years) 14 (12 - 16) 15 (13 -17) 0.19
Male sex 24 (62%) 48 (48%) 0.15|
FVII (U/mL) 1.66 (1.24- 2.04)| 1.61 (1.13-2.24) 0.90)
i:li:::::nc:ndutmn with chronic 17 (44%) 11 (119%) <0.001
Blood group O° 9 (26%)| 17 (25%) 091

> Fig. 2 Demographics and clinical characteristics of study
population by thrombosis recurrence; ' Median (P25 - P75); n (%);
2 Wilcoxon rank sum test; Pearson’s Chi-squared test;> n=101; Leg-
end: deep vein thrombosis (DVT), Factor VIII (FVIII)

The mediation effect of FVIII on the association of chronic inflammation and
recurrent thrombosis is shown in » Fig. 1. Chronic inflammation had a signifi-
cant total effect and a significant natural direct effect on recurrent thrombosis,
with no evidence of mediation by FVIII (natural indirect effect). The proportion
mediated indicated that FVIII reduced the total effect by 2 %. When adding
blood group as a covariate in exploratory analysis, the results of the mediation
analysis did not change (data not shown) [1-9].

Conclusion Mediation analysis showed no evidence that factor VIIl acts as a
mediator in the effect of chronicinflammation on recurrent thrombosis. Hence,
assessing the presence or absence of underlying conditions with chronic in-
flammation was more informative than measuring factor VIl to predict the
outcome of recurrent thrombosis in children with non-central venous cathe-
ter-related thrombosis. These findings have implications for clinical practice.
Acknowledgements: A.B. was supported by the Rudolf-Marx-Research-Grant
of the German Society for Thrombosis and Haemostasis Research e.V. (GTH)
and by the Clinical Medicine Plus Scholarship of the Prof. Dr. Max Cloetta Foun-
dation. K.J.B. was supported by the Norwegian Childhood Cancer association.
Conflict of Interest K.).B. reports honoraria from Bayer, outside the topic of
the current study. The authors A.B., L.B., Y.Z., J.V., N.A., and L.A. declare that
they have no known competing financial interests or personal relationships that
could have appeared to influence the work reported in this study.
References

[1] Bosch A, Ule