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ABSTRACT

ABSTRACT SYMPOSIUM
ATHEROTHROMBOSIS & STROKE

ASY 13.1 | Impact of Venous Thromboembolism
on Formation and Progression of Carotid
Atherosclerosis - The Tromsg Study

C. Lind%% B. Sméabrekke®; L. Balteskard Rinde®; K. Hindbergl;
E. B. Mathiesen™®%; S.H. Johnsen®*: K.A. Arntzen*:
I. Njglstad®>; W. Lijfering®; S. Braekkan; J.-B. Hansen?

K. G. Jebsen TREC - Thrombosis Research and Expertise Center, Department of
Clinical Medicine, UIT - The Arctic University of Norway, Tromsa, Norway, 2Division
of Internal Medicine, University Hospital of North Norway, Tromsa, Norway,

3Brain and Circulation Research Group, Department of Clinical Medicine, UiT

- The Arctic University of Norway, Tromsa, Norway, *University Hospital of North
Norway, Department of Neurology and Clinical Neurophysiology, Tromsa, Norway,
*Epidemiology of Chronic Diseases Research Group, Department of Community
Medicine, UiT - The Arctic University of Norway, Tromsa, Norway, SLeiden University
Medical Center, Department of Clinical Epidemiology, Leiden, The Netherlands

Background: Venous thromboembolism (VTE) is associated with in-
creased risk of arterial cardiovascular diseases (CVD). The mechanism
behind this relationship remains unsettled, but atherosclerosis may
play a key role, as atherosclerosis is a major risk factor for arterial
CVD. No previous study has examined the association between in-
cident VTE and risk of future formation and progression of carotid
atherosclerosis. We hypothesized that inflammatory processes sec-
ondary to VTE could promote formation and progression of carotid
atherosclerosis.

Aims: To investigate whether incident VTE was associated with
subsequent carotid atherosclerosis formation and progression in a
population-based observational study.

Methods: Subjects attending 22 ultrasound examinations of the right
carotid artery, including measurement of total plaque area (TPA), in
the Tromsg Study in 1994-95, 2001-02 and/or 2007-08 were eligible
for the study. We identified 150 subjects diagnosed with first-lifetime
VTE between the initial and follow-up visit, and randomly selected
600 age- and sex-matched subjects without VTE between the visits.
Results: Subjects with VTE and presence of carotid plaque(s) at the
first visit had 4.1 mm? ( 4.13, 95% CI -1.72 to 9.98) larger change in
TPA between the first and second visit compared to subjects without
VTE after adjustment for change in high-sensitivity C-reactive protein
(hs-CRP) and traditional atherosclerotic risk factors. This association

remained after restricting the analyses to VTE events diagnosed in the
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initial time-interval between the carotid ultrasounds, but was not sta-
tistically significant due to low study power. No association was found
between incident VTE and novel carotid plaque formation.
Conclusions: Incident VTE was associated with atherosclerosis pro-
gression in those with already established plaques, but not with novel
plaque formation. The association between VTE and carotid plaque
progression was not mediated by low-grade inflammation assessed
by hs-CRP.

ASY 13.2 | Carotid Atherosclerotic Plaque
Matrix Metalloproteinase-2 Content Predicts
Adverse Outcome in Patients Undergoing
Endarterectomy

G. Gubbiotti'; G. Isernia; E. Falcinelli'; G. Guglielmini®;
M. Lenti?; P. Gresele!

University of Perugia, Perugia, Italy, 2Hospital .M. Misericordia, Perugia, Italy

Background: Matrix metalloproteinases (MMPs), participate in the
vascular remodeling associated with atherosclerotic plague develop-
ment and rupture, responsible for ischemic cardiovascular events.
Aims: To investigate the association between plague MMP-2 levels
with the occurrence of clinical adverse events in a large cohort of pa-
tients undergoing endoarterectomy (CEA).

Methods: A biobank was created (Athero-Matrix Biobank) by collect-
ing carotid plaque specimens from all patients undergoing CEA be-
tween 2009 and 2015. Carotid plaque tissue was removed, cleaned
in sterile saline, extracted and analysed for MMP-2 content by SDS-
PAGE zymography (total, pro and active forms) and TIMP-2 by ELISA.
Relevant previous clinical history, risk factors and treatments were
systematically collected. Cardio-cerebrovascular events occurring
during follow-up were registered. Patients were followed up for a me-
dian 3 years (1-11 years).

Results: 690 atherosclerotic plaque specimens were collected. A
total of 150 cardio-cerebrovascular events occurred during follow-
up (1.6% myocardial infarction, 0.3% TIA, 2.4% stroke, 6.2% vascu-
lar death, 5.8% restenosis, 8.1% new carotid revascularization, 4.9%
stenosis of the contralateral carotid). Significantly higher carotid
plaque active MMP-2 levels, active MMP-2/pro-MMP-2 and active
MMP-2/TIMP-2 ratios were found in patients who developed an
event at follow-up (23.4 +4.5 vs 8.7 + 1.0 ng/pg protein, 0.9 + 0.2
vs 0.3+0.05, 0.6 +£0.1 vs 0.3 +0.04, respectively). Higher carotid

plague active MMP-2 was also predictive of vascular death, new
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carotid revascularization, and stenosis of the contralateral carotid
(30 £9.3vs 11 + 1.3 ng/pg protein, 16.3+4.0vs 9.0+ 1.1,34+17.4
vs 9.2 + 1.0, respectively). MMP-2 levels in plaques were significantly
lower in statin-treated subjects.

Conclusions: Active MMP-2 in plaques predicts adverse cardiovas-
cular outcome in patients undergoing CEA. MMP-2 may represent a
biomarker for atherosclerosis progression and drugs reducing active

MMP-2 in plaques may be of special interest.

ASY 13.3 | Vascular Matrix Metalloproteinase-9
Enhances Blood Brain Barrier Breakdown

and Ischemic Brain Injury in Experimental
Thromboembolic Stroke

S. Singh; T. Zhao; A. Houng; S. Saleem; G. Reed

University of Tennessee Health Science Center, Medicine, Memphis, United States

Background: Thromboembolic ischemic stroke causes blood brain
barrier (BBB) breakdown, fibrin deposition, brain swelling, hemor-
rhage and ischemic cell death. Elevated levels of matrix metallopro-
teinase-9 (MMP-9) correlate positively with ischemic brain injury in
human stroke and animal models. Still, the effects of intravascular vs
brain MMP-9 on stroke outcomes are poorly understood.

Aims: We examined the effects of MMP-9 deficiency and MMP-9
supplementation on outcomes following thromboembolic stroke in
mice.

Methods: Thromboembolic stroke was induced by injecting autol-
ogous clots into the proximal middle cerebral artery in mice. After
24 h, brain swelling, hemorrhage and cerebral infarction were quan-
titated. MMP-9 expression, BBB breakdown, fibrin deposition (im-
munostaining) and cell death (TUNEL staining) were quantitatively
determined. The data were analyzed by Student’s t-test or one way
ANOVA.

Results: After 24 h stroke, MMP-9 expression was specifically up-
regulated in the ischemic hemisphere and co-localized with neu-

** mice,

trophils and the endothelium. In comparison to MMP-9
MMP-9" mice showed a significant decrease in cerebral infarction
(p < 0.05), swelling (p < 0.01) and a nonsignificant decrease in brain
hemorrhage. BBB breakdown (p < 0.05), fibrin deposition (p < 0.01)
and cell death (p < 0.01) were also significantly decreased in MMP-9"
’* mice. Intravenous MMP-9 supplementation (45 min before stroke)
to MMP-97" mice reversed the beneficial effects of MMP-9 defi-
ciency. Cerebral infarct and swelling were restored in MMP-9 sup-

** mice

plemented MMP-97" mice to levels equivalent to MMP-9
demonstrating the role of intravascular MMP-9 in ischemic stroke
injury.

Conclusions: Intravascular MMP-9 has profound deleterious effects
on BBB breakdown, brain swelling, hemorrhage and cell death in is-
chemic stroke. Targeted inhibition of vascular MMP-9 may prove ben-
eficial for reducing ischemic brain injury.

Financial support: NIH (NINDS NS089707 & NHLBI HL092750) to G.

Reed, AHA Postdoctoral fellowship to S Singh.

ASY 13.4 | High Risk of Ischemic Stroke

in Patients with Acute Pulmonary Embolism
and Patent Foramen Ovale: Paradoxical
Embolism Confirmed as an Important
Mechanism. The EPIC FOP Prospective
Multicentre Study (Clinical Trials.gov Number
NCT01216423)

E. Le Moigne®; Y. Jobic% S. Timsit®; D. Ben Salem*; N.
Paleiron’; C. Tromeur?; T. Joseph®; C. Hoffmann’; A. Dion®,
G. Le Gal’; F. Couturaud®®; D. Mottier’

ICentre Hospitalo-Universitaire de Brest, Université de Bretagne Occidentale,
Département de Médecine Vasculaire, Médecine Interne et Pneumologie,

EA 3878, CIC INSERM 1412, INNOVTE, Brest, France, 2Centre Hospitalo-
Universitaire de Brest, Université de Bretagne Occidentale, Service de
Cardiologie, EA 3878, CIC INSERM 1412, Brest, France, SCentre Hospitalo-
Universitaire de Brest, Université de Bretagne Occidentale, Service de Neurologie
et Unité Neurovasculaire, EA 3878, CIC INSERM 1412, Brest, France, *Centre
Hospitalo-Universitaire de Brest, Université de Bretagne Occidentale, Service de
Radiologie, LaTIM - INSERM UMR 110, Brest, France, 5H6pital d’Instruction des
Armées de Brest, Service de Pneumologie, EA 3878, CIC INSERM 1412, Brest,
France, éCentre Hospitalier Général de Quimper, Service de Cardiologie, Quimper,
France, ’Centre Hospitalo-Universitaire de Brest, Université de Bretagne
Occidentale, Service d’Echo-doppler Vasculaire, EA 3878, CIC INSERM 1412,
Brest, France, Centre Hospitalier Universitaire de Brest, Université de Bretagne
Occidentale, EA 3878, CIC INSERM 1412, Brest, France, ’Centre Hospitalier
Universitaire de Brest, Université de Bretagne Occidentale, EA 3878, CIC
INSERM 1412, INNOVTE, Brest, France, °Centre Hospitalier Universitaire de
Brest, Université de Bretagne Occidentale, Département de Médecine Vasculaire,
Médecine Interne et Pneumologie, EA 3878, CIC INSERM 1412, Brest, INNOVTE,
Brest, France

Background: Cryptogenic stroke is more frequent among patients
with patent foramen ovale (PFO) but the underlying mechanism of
stroke in these patients remains unclear. We hypothesized that para-
doxical embolism should be the main mechanism.

Aims: We aimed to compare the prevalence of recent ischemic stroke
in patients with symptomatic pulmonary embolism (PE) according to
whether PFO is detected or not.

Methods: In a prospective study of 374 patients with symptomatic
documented PE, a cerebral magnetic resonance imaging (MRI) was
systematically performed within 15 days of onset of PE symptoms.
Recent ischemic stroke was diagnosed by hypersignal on diffusion-
weighted imaging and restricted apparent diffusion coefficient on
cerebral MRI. PFO was assessed by contrast trans-thoracic echocar-
diography. The prevalence of ischemic stroke was compared between
PE patients with PFO and those without PFO.

Results: Contrast trans-thoracic echocardiography was conclusive
in 324 patients and showed PFO in 43 patients and no PFO in 281.
Median age was 66 years (IQR: 54-77), deep vein thrombosis was as-
sociated in 45% of PE and 55% of patients had a modified severity
score (s-PESI) of O (no difference between PFO and non-PFO group).
One patient in the PFO group and 8 in the non-PFO group were ex-
cluded because of absence of MRI or > 15 days delay in MRI. The
prevalence of ischemic stroke was significantly higher in the PFO
group than in the non-PFO group (9/42 (21.4%) and 15/273 (5.5%),
respectively, Fisher test p = 0.0016).



Conclusions: We found that among patients with acute PE, those
with a PFO have a higher risk of ischemic stroke than PE patients
without a PFO. This finding supports the hypothesis of paradoxical
embolism being an important mechanism of ischemic stroke. The im-
plications of this finding on duration of anticoagulation remain to be
determined.

ASY 16.1 | bApolipoprotein C-Ill is a Predictor
of Activated Factor Vll-antithrombin Complex
Levels: A New Link between Plasma Lipids and
Coagulation Pathway

N. Martinelli'; F. Tosi*; M. Baroni?; A. Castagna®; F. Stefanoni®;
F. Pizzolo!; A. Bassi®; P. Pattini'; B. Lunghi?; D. Girelli;
B. Woodhams®; F. Bernardi?; O. Olivieri®

1University of Verona, Department of Medicine, Verona, Italy, 2Universit“y of Ferrara,
Department of Life Sciences and Biotechnology, Ferrara, Italy, *University Hospital
of Verona, Institute of Clinical Chemistry, Verona, Italy, “Haemacon Ltd, Bromley,
Kent, United Kingdom

Background: Activated factor Vll-antithrombin (FVIla-AT) complex is
a potential biomarker of prothrombotic diathesis, reflecting tissue fac-
tor (TF) exposure, and has been associated with mortality in patients
with coronary artery disease (CAD). Previous works indicated plasma
lipids as predictors of FVIla-AT variability.

Aims: To evaluate the relationships between FVIla-AT plasma concen-
tration and lipid/apolipoprotein profile.

Methods: Within the framework of the Verona Heart Study we se-
lected 460 subjects (120 CAD-free and 340 CAD, 68.9% males, mean
age 59.9 + 10.3 years) not taking anticoagulant drugs and for whom
plasma samples were available for FVIla-AT assay and for a com-
plete lipid profile, including apolipoprotein (Apo) A-1, B, C-lll, and E.
FVIla-AT plasma levels were measured by ELISA.

Results: There were significant direct correlations of FVIla-AT levels
with total and HDL cholesterol, triglyceride, Apo A-l and Apo C-III.
Apo A-1(R =0.164,P = 4 x 10"* and Apo C-1I (R = 0.236,P = 3 x 107)
showed the strongest correlations. Including all the lipid parameters in
an adjusted regression model only Apo A-l and Apo C-IIl remained sig-
nificant predictors of FVIla-AT levels, with Apo C-Ill explaining 5.6%
of FVIla-AT variability. Such results were confirmed after adjustment
for sex, age, CAD diagnosis, and renal function.

The rs964184 polymorphism (tagging also APOC3 gene locus), which
has been linked with cardiovascular risk and plasma lipids by genome-
wide association studies, was associated not only with Apo C-lll levels
but also with FVIla-AT plasma concentration, being higher in the car-
riers of the risk allele G (CC 81.6 [77.9-85.5], CG 90.0 [83.2-97.4], and
GG 98.5 [77.8-124.6] pM, P = 0.015).
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Conclusions: Our results indicate a strong association between Apo
C-lll and FVlla-AT levels, thereby supporting the hypothesis that Apo
C-1ll, one of the most important actor in lipid metabolism, may influ-

ence TF-FVlla pathway with prothrombotic effects.

ASY 16.2 | Markers of Vascular Function Are
Associated with Procoagulation Factors in the
General Population

I. Dekkers; R. de Mutsert; A. de Vries; F. Rosendaal;
S. Cannegieter; T. Rabelink; H. Lamb; W. Lijfering

Leiden University Medical Center, Leiden, The Netherlands

Background: The strength and direction of the associations between
vascular function and procoagulant factors remain unclear, especially
in the general population.

Aims: We investigated whether three measures of vascular func-
tion (i.e. estimated glomerular filtration rate (eGFR), urinary al-
bumin creatinine ratio (UACR), and arterial stiffness measured by
pulse wave velocity (PWV)) are associated with an increased pro-
coagulant state.

Methods: In this cross-sectional analysis of baseline measurements
of the NEO Study eGFR, UACR, serum fibrinogen, and coagula-
tion factors (F)VIII, FIX, and FXI were determined in all participants
(n = 6,536). PWV was assessed by MRI in a random subset (n = 2433).
eGFR, UACR and PWV were analysed on a continuous scale and per
percentile based categories. eGFR and UACR were grouped into 6
categories (>50th [reference] to < 1st percentile for eGFR and < 50th
[reference], to >99th percentile for UACR), and PWYV was grouped in
4 categories (< 50th [reference] to >95th percentile). We performed
linear regression analysis and adjusted for age, sex, total body fat,
smoking, education, ethnicity, total cholesterol, CRP, and use of vita-
min K antagonists (FIX).

Results: Mean age was 56 years, mean eGFR 86.2 (12SD) ml/1.73 m?
and UACR 0.45 mg/mmol (IQR 0.30; 0.71). All coagulation factors
showed a procoagulant shift with vascular function, for example FVIII
concentration was 22 1U/dL (95% ClI: 13-32) higher in the < 1st per-
centile. Compared with the UACR< 50th percentile, FVIII was 12 [U/
dL (3-22) higher in the >99th percentile. PWV was only associated
with procoagulant factors FIX an FXI in continuous analysis: to il-
lustrate, for every m/s difference in PWV, FIX concentrations were
1.96 1U/dL (95% CI 0.70-3.2) higher.

Conclusions: All tested measures of vascular function were associ-
ated with increased levels of procoagulant factors, supporting the hy-
pothesis that vascular function plays a role in the etiology of venous

thrombosis.
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TABLE 1 Association between PWV, eGFR, UACR and coagulant factors

eGFR per 10 ml/min/1.73 m*

Procoagulant Factor lower difference (n = 6,536)

1.06 (0.6 to 2.7)
0.46 (1.0 to 1.9)
3.15(2.2to 4.1)
2.34(1.3t0 3.3)
1.09 (0.5t0 1.7)
1.01 (0.4, to 1.6)
0.77 (0.13 to 1.4)
0.49 (0.1 to 1.1)

Fibrinogen (mg/dL), crude
Fibrinogen (mg/dL), adjusted
Factor VIII (IU/dL), crude
Factor VIII (IU/dL), adjusted
Factor IX (IU/dL), crude
Factor IX (IU/dL), adjusted
Factor XI (IU/dL), crude
Factor XI (IU/dL), adjusted

ASY 16.3 | TFPI in Human Atherosclerotic
Plaques
B. Stavik!?; S. Espada®?3; S. Holm?*; V. Bjerkeli?>;

P.M. Sandset"?°; T. Barresdatter Dahl?; M. Skjellandé;
T. Espevik7; N. lversen®; G. Skrettingl’z; B. Halvorsen®”

10slo University Hospital, Dept. of Haematology, Oslo, Norway, 20slo University
Hospital, Research Institute of Internal Medicine, Oslo, Norway, 30slo University
Hospital, Dept of Basic Medical Sciences, Oslo, Norway, *Hospital for Rheumatic
Diseases, Lillehammer, Norway, > University of Oslo, Institute of Clinical Medicine,
Oslo, Norway, ¢Oslo University Hospital, Department of Neurology, Oslo, Norway,
’Norwegian University of Science and Technology, Centre of Molecular Inflammation
Research, Department of Cancer Research and Molecular Medicine, Trondheim,
Norway, Oslo University Hospital, Dept. of Medical Genetics, Oslo, Norway

Background: The coagulation inhibitor tissue factor pathway inhibi-
tor (TFPI) is present in human atherosclerotic plaques and the levels
are elevated compared to in healthy arteries. TFPI induces a protec-
tive effect in atherosclerotic mice models, but it is not known which
isoform of TFPI is important and what regulates TFPI levels in the
atherosclerotic plaque.

Aims: To uncover the expression pattern and regulation of TFPI and
its isoforms (a and p) in relation to atherosclerotic disease in humans.
Methods: Human carotid endarterectomies were collected and pro-
cessed, while human monocyte-derived macrophages were isolated from
buffy coats of blood donors, differentiated into M1 and M2 subtypes
with GM-/M-CSF and LPS + INFg/IL-4, respectively, and subsequently
stimulated with cholesterol crystals (CCs). mRNA and protein levels of
TFPI isoforms were quantified using qRT-PCR and ELISA, respectively,
while protein detection in the plagues were performed with IHC.
Results: TFPI mRNA levels were significantly increased in human ath-
erosclerotic plaques compared to healthy vessels, and both isoforms
were elevated. However, Ct values indicated that TFPla was the prom-
inent isoform in the plaques. TFPI mRNA levels correlated significantly
with the macrophage markers CD68, CCR7, CD163, and ADRP, but
not with the B cell markers CD45 or CD3 g. TFPI protein co-localized
with CD68, CD80 and CD163 in plaque sections. Interestingly, TFPI
mRNA levels were elevated in M2 macrophages compared to the M1
phenotype and further increased when the M2 macrophages were in-
cubated with the atherogenic agent CCs. This increase in TFPI mRNA
levels was dependent on ER stress induction in the M2 macrophages.

UACR (mg/mmol) per 2-fold
higher difference (n = 6,536)

PWYV per m/s higher difference
(n=2,433)
544 (3.7t07.2)
1.96 (0.6 to 3.3)
0.36 (-0.6 to 1.3)
-0.93(-1.9 to 0.1) 0.38(-1.2t0 1.9)
0.79 (0.2 to 1.4) 1.89 (1.3t0 2,5)
0.32(-0.2 to 0.8) 1.96 (0.7 to 3.2)
(
(

2.25(0.5 to 4.0)
0.60 (-1.9 to 3.1)
1.39(0.3t0 2.4)

1.02 (0.5 to 1.6) 0.68 (0.06 to 1.3)
-0.05 (-0.6 to 0.5) 1.05 (0.1 to 2.0)

Conclusions: Both isoforms of TFPI were increased in human plaques
with TFPla as the major isoform. Alternatively activated M2 mac-
rophages may contribute to the elevated levels of TFPI observed in
atherosclerotic plaques, indicating a novel protective mechanism of
these cells in atherosclerosis.

ASY 16.4 | Protease-activated Receptor
2 Deficiency Attenuates the Formation of
Atherosclerosis

S. Jones!; N. Robbins'; K. Saum?; J. Thompson?;
N. Mackman®; P. Owens'
University of Cincinnati, Internal Medicine, Cincinnati, United States, 2University of

Kentucky, Internal Medicine, Lexington, United States, 3University of North Carolina
at Chapel Hill, Medicine, Chapel Hill, United States

Background: Protease-activated receptor 2 (PAR-2)-dependent sign-
aling results in augmented inflammation and has been implicated in
the pathogenesis of several autoimmune conditions. While PAR-2
protein is present in coronary atherosclerotic lesions, the relevance of
this finding has not been investigated in experimental models.

Aims: The objective of this study was to determine the effects of
PAR-2 on the development of atherosclerosis.

Methods: Male low density lipoprotein receptor deficient (LdIr”) mice

** or Par-2"" background were

(8-12 weeks old) that were on a Par-2
fed a fat and cholesterol-enriched diet for 12 (n = 10 each group) or
24 weeks (n = 5 each group). Bone marrow transplantations were uti-
lized to examine non-marrow or marrow-derived effects (n = 15 for
each of 4 chimeric groups). For mechanistic considerations, PAR-2
agonist peptide or scrambled peptide were utilized in oxidized LDL
(oxLDL) loaded peritoneal macrophages or water-soluble cholesterol
treated vascular smooth muscle cells (VSMCs).

Results: Expression of PAR-2 is increased in human coronary artery
(21 fold) and mouse aortic arch (16 fold) atheroma versus control
coronary and aortic arch arteries, respectively (P =0.001). PAR-2
deficiency attenuated atherosclerosis in the aortic sinus and aortic
root with no effects on total plasma cholesterol concentrations or
lipoprotein distributions after 12 (P < 0.05) or 24 (P < 0.05) weeks.



These reductions were attributable to both hematopoietic and non-
hematopoietic-derived PAR-2. Activation of PAR-2 augmented
oxLDL-induced foam cell formation and apoptosis in conjunction with
decreased expression of cholesterol transporters. Further, PAR-2 ac-
tivation of VSMCs augments the transition to a macrophage-like state.
Conclusions: Our results that indicate PAR-2 deficiency significantly
attenuates the initiation (12 weeks) and reduces the progression
(24 weeks) of atherosclerosis potentially via regulation of both lipid

efflux from macrophages and the phenotypic modulation of VSMCs.

ASY 31.1 | Targeted Termination of
Plasminogen Activation after Tissue Plasminogen
Activator Therapy Reduces Ischemic Brain Injury
and Hemorrhage in Experimental Ischemic Stroke
T. Zhao; S. Lane; Y. Zhang; A. Houng; G. Reed

University of Tennessee Health Science Center, Medicine, Memphis, United States

Background: In ischemic stroke, early treatment with recombinant tissue
plasminogen activator (r-tPA) is beneficial. However, r-tPA blood levels
remain high for hours and studies indicate that after prolonged ischemia,
r-tPA increases brain hemorrhage, early mortality and neurotoxicity.
Aims: To determine whether termination of prolonged r-tPA action is
beneficial in experimental ischemic stroke.

Methods: Experimental ischemic stroke was induced by a middle cer-
ebral artery embolus in anesthetized mice by a blinded investigator.
After 2.5 hours of ischemia, mice were treated by r-tPA followed, in a
randomized manner, by placebo or a monoclonal antibody antidote of
r-tPA. Ischemic brain injury was assessed in a blinded fashion after 6 h.
Results: The r-tPA antidote bound specifically with sub-nanomolar af-
finity to r-tPA. The r-tPA antidote inhibited plasminogen activation
and human clot dissolution in a dose-related fashion with greater
specificity and potency than plasminogen activator inhibitor-1. In ex-
perimental ischemic stroke, when given immediately after the r-tPA
bolus, during the r-tPA infusion, the r-tPA antidote caused a 4-fold
reduction in hemorrhage (p < 0.05) and a 2.9-fold reduction in brain
infarction (p < 0.01) compared with placebo. Treatment with the r-tPA
antidote 30 min. after the r-tPA bolus also significantly reduced brain
bleeding >4-fold (p < 0.05) and brain infarction 2.2-fold (p < 0.01) by
comparison to placebo.

Conclusions: A specific monoclonal antibody antidote specifically
blocks r-tPA plasminogen activation and clot dissolution in vitro.
When administered at various times after r-tPA bolus therapy, the
antidote markedly reduces ischemic brain infarction and hemorrhage.
This suggests that early termination of r-tPA activity may reduce is-
chemic brain injury and hemorrhage in patients given r-tPA after pro-

longed brain ischemia.
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ASY 31.2 | A Novel and Effective Fibrinolytic
Approach in a Murine Model of Diabetes-
associated Ischemic Stroke

M. Navarro-Oviedo: C. Roncal*? B. Zandio®:
J.A. Rodriguez®?; J.A. Paramo®*; R. Mufioz®; J. Orbe?

ICIMA-University of Navarra, Program of Cardiovascular Diseases, Pamplona,
Spain, 2CIBER Cardiovascular (CIBERCV), Instituto de Salud Carlos I, Pamplona,
Spain, SNeurosciences Service, Complejo Hospitalario de Navarra, Pamplona,
Spain, *Hematology Service, Clinica Universidad de Navarra, University of Navarra,
Pamplona, Spain

Background: Stroke is clinically characterized by a rapid loss of brain
function due to the disruption of the blood flow to the brain. Diabetes
influences the prognosis of stroke patients. The thrombolytic agent
tissue-type plasminogen activator (tPA) is the only approved phar-
macological treatment for ischemic stroke (IS). Nevertheless, tPA has
been associated with adverse effects, such as cerebral haemorrhage
and neurotoxicity.

Aims: We previously showed the fibrinolytic effects of matrix
metalloproteinase-10 (MMP10) in an IS animal model (Orbe et al.,
Circulation 2011). Considering comorbidity factors, we wanted to
study whether MMP10 treatment would reduce brain damage after
IS in a murine diabetes model, thus avoiding the adverse effects of
tPA.

Methods: Type | diabetes mellitus was induced in mice by a single
dose of streptozotocin (180 mg/Kg). Two weeks later, IS was per-
formed by injection of thrombin into the middle cerebral artery and
the effect of recombinant MMP10 (6.5 ug/Kg), tPA (10 mg/Kg) or
tPA/MMP10 on brain damage and functional outcome were ana-
lysed. Motor activity was assessed before and after stroke using the
open field test.

Results: Our results showed that MMP10 treatment alone or com-
bined with tPA significantly reduced the lesion volume 24 h after
stroke (p < 0.05). At day 3 all treatments reduced infarct volume
when compared to saline (p < 0.05), although maximal reduction
was obtained with t-PA/MMP10 combination (p < 0.05, when com-
pared to tPA). Moreover, the combination therapy demonstrated
a decrease of neuronal degeneration 24 h after stroke (p < 0.05).
Analysis of motor activity showed a deteriorated function asso-
ciated with blood glucose levels at 24 h. None of the treatments
significantly improved the impaired motor activity induced by
diabetes-IS.

Conclusions: Our data suggest that MMP10 or MMP10/tPA treat-
ment reduces brain damage more effectively than tPA after diabetes-
associated IS, identifying MMP10 as a novel and effective thrombolytic
agent for IS.
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ASY 31.3 | Late Administration of a new
Antifibrinolytic Strategy (CM352) Reduces Lesion
Size and Improves Functional Outcome in a
Collagenase-Induced Rat Model of Intracerebral
Hemorrhage

M. Navarro-Oviedo?; T. Sobrino?; J.A. Rodriguez*®;
F. Campos?; J. Oyarzabal®; J. Castillo?; J.A. Paramo®®>;
J. Orbe®®

LCIMA-University of Navarra, Program of Cardiovascular Diseases, Pamplona, Spain,
2Clinical Neurosciences Research Laboratory, Health Research Institute of Santiago
de Compostela (IDIS), Santiago de Compostela, Spain, 3CIBER Cardiovascular
(CIBERCV), Instituto de Salud Carlos Ill, Pamplona, Spain, 4Small Molecule
Discovery Platform, Center for Applied Medical Research (CIMA), Pamplona, Spain,
5Hematology Service, Clinica Universidad de Navarra, University of Navarra,
Pamplona, Spain

Background: Intracerebral hemorrhage (ICH) is an acute neurologi-
cal disorder, comprising approximately 10-20% of all stroke cases,
with high mortality and no proven treatment. We have previously
demonstrated the efficiency of CM352, a short half-life (1.4 h) an-
tifibrinolytic agent and matrix metalloproteinase (MMP) inhibitor,
to reduce early (1 h) hematoma expansion and improve functional
outcome in a rat model of collagenase-induced ICH (ISTH 2015,
OR116).

Aims: To study in a collagenase-induced ICH model whether late (3 h)
CM352 administration still has a beneficial effect on lesion size and
functional outcome.

Methods: ICH was induced by striatal injection of collagenase. 3 h
later, rats received an intravenous injection of saline (n = 6) or CM352
(1 mg/kg, n = 6). Hematoma (1 h, 3 h, 5 h and 24 h) and lesion (14d)
volumes were quantified on T2-weighted magnetic resonance images
(MRI). Neurologic deficit was analyzed by Bederson and Wahl scales
(24 h and 14d). Motor impairment was assessed using the cylinder test
and quantified by laterality index. Prothrombin time (PT) and activated
partial thromboplastin time (aPTT) were measured to assess the effect
of CM352 on hemostasis.

Results: Intracerebral hematoma was similar in all animals at 1 h (mm?:
153£52 vs 160 1.9) and 3h (mm* 38.8+9.9 vs 39.8%6.7)
post-ICH. Late (3 h) CM352 administration reduced hematoma at 5 h
(mm?®: 59.3 £ 14.2 vs 34.4 £ 4.5; p < 0.01) and 24 h (mm?>: 54.9 + 14.2
vs 34.5 + 9.5; p < 0.05), and lesion size up to day 14 (mm°: 9.4 + 2.3
vs 5.1+24; p<0.05). CM352 drastically reduced sensorimotor
impairment after ICH in rats at 24 h (p < 0.01) and 14d (p < 0.01).
Interestingly, it also attenuated neurological deficit at 24 h (p < 0.01)
and 14d (p < 0.05). No differences were found in PT or aPTT at any
time point.

Conclusions: Late CM-352 administration reduces lesion size, asso-
ciated to better functional and neurological recovery, in a rat model
of collagenase-induced ICH, without interfering normal hemostatic
function.

ASY 31.4 | Restoring Cardiac Function after
Myocardial Infarction by Targeting CD39 to
Activated Platelets

M. Ziegler?; J.D. Hohmann'; A.K. Searle!; M.-K. Abraham?;
H. Nandurkar?; X. Wang; K. Peter!

1Baker Heart and Diabetes Institute, Melbourne, Australia, *Australian Centre for
Blood Diseases, Monash University, Melbourne, Australia

Background: CD39 is a cell membrane NTPase with anti-inflammatory
and anti-platelet effects. However, its clinical use is limited by its
bleeding side effect.

Aims: We aimed to harness CD39’s therapeutic potential while avoid-
ing hemostatic problems. We designed a fusion protein (Targ-CD39)
consisting of the extracellular domain of CD39 and a single-chain an-
tibody that specifically binds to the activated platelet receptor GPllb/
Illa. Through this enrichment at activated platelets, the required sys-
temic dose is below the dose impairing hemostasis.

Methods: Using an ischemia/reperfusion (IR) mouse model (LAD liga-
tion for 1 hour) we achieved remarkable protection of the reperfused
tissue with Targ-CD39 (0.4 ug/g, i.v. post reperfusion) compared to
Non-targ-CD39 (mutated, non-binding version of Targ-CD39) and
PBS. This was measured using ultrasound, histological analysis and
cytokine assays.

Results: Targ-CD39 restored ejection fraction as well as fractional
shortening at week 4 to a non-significant difference to pre IR injury
(62.6 + 3.8 baseline vs. 54.5 + 5.3% EF for week 4 Targ-CD39) but sig-
nificant differences to PBS and Non-Targ CD39 at week 4 (54.5 + 5.3
Targ-CD39 vs. 38.5 + 11.5 PBS and 40.9 + 10.5% EF Non-Targ CD39,
p < 0.01).

Employing advanced, clinically relevant methods of ultrasound analysis,
we observed that strain showed infarct-typical changes of myocardial
deformation in controls, but not in Targ-CD39 treated mice (Targ-CD39
of 22.1+4.1 vs. PBS of 3.4 +2.5 and Non-Targ-CD39 of 7.9 + 6.8%
p < 0.05). Histological assessment confirmed strong reduction of in-
farct size (p<0.01) and increase in neovascularization (p < 0.001).
Furthermore, attenuation of post-ischemic inflammation was seen in cy-
tokine profiling. 32 inflammatory cytokines and receptors were down-
regulated more than twofold in the Targ-CD39 group, as compared to

the Non-targ-CD39 control group. No marker was up-regulated.
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FIGURE 1 Treatment with Targ-CD39 restores ejection fraction
4 weeks post myocardial infarction
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FIGURE 2 Radial strain curves showed infarct-typical changes of
myocardial deformation in controls, but not in Targ-CD39 treated mice

Conclusions: In conclusion, we demonstrate that Targ-CD39 holds prom-

ise for the prevention of IR injury in reperfused myocardial infarction.

COAGULANT & ANTICOAGULANT
MECHANISMS

ASY 02.1 | Human-snake Chimeras of Cofactor
V Reveal Allostery between the A- and C-domains

D. Verhoef'; G.A.F. Nicolaes?; R. Schrijver?; R.M. Camire®,;
P.H. Reitsma®; M.H.A. Bos!

!Leiden University Medical Center, Division of Thrombosis and Hemostasis,
Einthoven Laboratory for Vascular and Regenerative Medicine, Leiden, The
Netherlands, ?Maastricht University, Department of Biochemistry, Maastricht,
The Netherlands, *The Children’s Hospital of Philadelphia, Pediatrics/Hematology,
Philadelphia, United States

Background: The venom of the snake Pseudonaja textilis contains a
highly stable homolog of cofactor V, ptFV. The ptFV C-domains share
~60% sequence identity with those of human FV, but have lost the
ability to bind anionic membranes despite retaining a number of con-
served lipid-binding motives.

Aims: Investigate whether loss of lipid association by the ptFV C-
domains relates to enhanced ptFV cofactor stability.

Methods: The C-domains of constitutively active B-domainless human
FV (hFV) and ptFV were exchanged and the chimeric variants hFV-ptC
and ptFV-hC were expressed, purified and characterized.

Results: Thermal analysis of the FV variants employing differential
scanning calorimetry (DSC) revealed a single denaturation event for
hFV at 54°C. In contrast, ptFV displayed distinct denaturation events
at 60°C and 70°C. Swapping of the C-domains resulted in a more
stable human cofactor as hFV-ptC exhibited a denaturation peak at
58°C. No DSC profile could be obtained for ptFV-hC. Thermal FV co-
factor activity decay rate constants assessed at 52°C confirmed the
high stability of ptFV (k < 0.001) relative to hFV (k 0.39 + 0.04). The
C-domain exchange adversely affected the ptFV stability (ptFV-hC,
k 0.73 £ 0.25), yet improved that of hFV (hFV-ptC, k 0.13 + 0.04).
Examination of phospholipid binding on a Biacore L1-chip coated with

vesicles containing 25-5% PS anionic content showed no binding of
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ptFV (>1M) compared to hFV (0.5 pM). Weak binding constants were
observed for hFV-ptC (211 pM) and ptFV-hC (23 uM). A purified pro-
thrombinase assay confirmed the weak lipid-binding by the C-domains
of ptFV as full cofactor activity of hFV-ptC required 10-100-fold
higher concentrations of 25-5% PS vesicles compared to hFV.

Conclusions: Collectively, our results implicate allosteric crosstalk
between the C- and A-domains of FV, since when linked to the hFV
A-domains, the ptFV C-domains were able to bind PS-containing

phospholipids and, in part, improved cofactor stability.

ASY 02.2 | Uncovering the Unique Functional
APC-resistant Modifications of Snake Venom FV
M. Schreuder?; D. Verhoef?; K.L. Cheung?; P.H. Reitsma?;
M.H.A. Bos?

!Leiden University Medical Center - Department of Thrombosis and Hemostasis,
Einthoven Laboratory for Vascular and Regenerative Medicine, Leiden, The
Netherlands, ?Leiden University Medical Center - Division of Thrombosis and

Hemostasis, Einthoven Laboratory for Vascular and Regenerative Medicine, Leiden,
The Netherlands

Background: Coagulation factor Va (FVa) is proteolytically inactivated
by activated protein C (APC), which is key to downregulate the pro-
coagulant response. APC cleaves FVa at several positions throughout
the A2-domain, with Arg306 and Arg506 as major cleavage sites. We
previously reported the functional resistance of snake venom P.textilis
factor V (ptFV) to human APC, despite proteolysis within the A2-
domain. Sequence analysis revealed the absence of the 306 site and
surrounding residues in ptFV.

Aims: Assess the role of the ptFV sequence that replaces the region
surrounding cleavage site Arg306.

Methods: The non-conserved ptFV region (GNPDTLT) was exchanged
for the human Arg306 region (PKKTRNL), thereby generating ptFV-
h306 and hFV-pt306.

Results: While human APC did not proteolyze ptFV at the 306 posi-
tion, introduction of the human 306 region resulted in 306 cleavage of
ptFV-h306. Conversely, this cleavage was absent in hFV-pt306. Full
proteolysis of human FV (500 nM) was achieved following treatment
with 10 nM APC, while a 75-fold higher APC concentration (750 nM)
was required to obtain fully proteolyzed ptFV-h306, similar to ptFV.
Functional analysis in a purified prothrombinase system revealed no
significant differences in APC-induced inactivation, with both human
FV molecules being fully inactivated following a 5 min incubation with
APC. Surprisingly, both ptFV and ptFV-h306 maintained full activity
for at least 15 min, despite extensive APC-mediated proteolysis.
Conclusions: These findings indicate that, conversely to human FV,
APC-dependent cleavage of ptFV at Arg306 does not abrogate FVa
cofactor function. This may suggest that even following APC cleavage
at the positions homologous to human 306 and 506, the functional in-
tegrity of the ptFV A2-domain is stabilized such that it is able to form
productive interactions. As such, ptFV provides a biological model to
further study structure-function requirements that may ultimately con-

tribute to a FV molecule with enhanced procoagulant cofactor activity.
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ASY 02.3 | X-ray Crystallographic Studies
of the Factor VIl C2 Domain in Complex with
O-phospho-L-serine Indicate that Arg 2320
Contributes to the Phospholipid Membrane
Binding Site

P.C. Spiegel; S. Wo
Western Washington University, Chemistry, Bellingham, United States

Background: Factor VIl is a glycoprotein cofactor that is essential for
proper regulation of blood coagulation. Genetic deficiencies in factor
VIl cause hemophilia A, which affects 1 in 5,000 males worldwide. The
C-terminal “C2” domain of factor VIl is essential for proper interac-
tions with the membrane surface of activated platelets and is a major
epitope that is recognized by inhibitory antibodies. Previous X-ray
crystallographic studies of the factor VIII C2 domain in complex with
classical anti-C2 antibodies suggested that the face of the C2 domain
harboring Arg 2320 contributes to phospholipid membrane binding.
Aims: In this study, we aim to test our working model of factor VIII
membrane association that involves Arg 2320. Understanding the
structural mechanism by which factor VIII associates with activated
platelet surfaces to form the intrinsic tenase complex with blood co-
agulation factor IXa will further illustrate their roles in hemostasis.
Methods: Using a combination of X-ray crystallography, site-directed
mutagenesis and phospholipid binding assays, we have soaked crys-
tals of the factor VIII C2 domain with the soluble headgroup of phos-
phatidylserine, o-phospho-L-serine (OPS). Hemophilia A-associated
point mutants at Arg 2320 were also generated for membrane binding
analysis.

Results: A 1.4 A X-ray crystal structure of the porcine factor VIII C2
domain soaked with OPS was determined. Continuous positive density
features were observed that were not attributed to the model within
a binding cleft centered on Arg 2320. Subsequent to these structural
findings, mutations to Arg 2320 (R2320S/T) indicate a dramatic loss in
activity while the R2320M mutant is insoluble upon overexpression.
Conclusions: Taken together, these results strongly suggest that blood
coagulation factor VIII binds to activated platelet surfaces through
phospholipid membrane interactions with the binding site containing

Arg 2320, which is in contrast to previously suggested hypotheses.

ASY 02.4 | Full Length Activated Plasma
Prekallikrein Crystal Structure reveals
Autoactivation Model Involving the Apple
Domains

C. Li; J. Emsley

University of Nottingham, Centre for Biomolecular Sciences, School of Pharmacy,
Nottingham, United Kingdom

Background: Plasma Prekallikrein (PPK) is a serine protease zymogen
that circulates in plasma bound to high molecular weight kininogen

(HK). It is an important component both in kallikrein-kinin system

composed of PPK, plasma kallikrein (PK), HK; and in the contact sys-
tem consisting of PPK, Factor XII (FXII) and HK. PPK is activated by
Factor Xlla to become PK that cleaves HK to liberate bradykinin (BK),
an inflammatory peptide. PK reciprocally activates the FXII zymogen
to amplify generation of FXlla which then leads to activation of FXI,
which initiates the intrinsic pathway of coagulation. Animal models
have shown that deficiencies of PPK had a defect in thrombus for-
mation while maintaining hemostasis which raises the possibility that
targeting PK may serve as a strategy to treat pathological thrombosis
with less risk of side effects than currently used anti-coagulants.
Aims: To solve plasma kallikrein full length crystal structure and com-
pare these with previously determined FXI.

Methods: SPR was used to obtain affinity binding constants for pro-
tein interactions; and protein crystallography was used to determine
PK structures.

Results: We here report the first crystal structure of full-length plasma
kallikrein revealing the 3D arrangement of the four apple domains at
the N terminus and the catalytic light chain. A comparison with the
previously determined FXI zymogen structure reveals the activated
PK protease shifts significantly and we speculate this exposes a sub-
strate exosite. We also solved a series of crystal structures of the
heavy chain of PK in complexes with peptides derived from the co-
factor HK revealing the binding on the apple domains. The binding
constants for PPK bound to HK peptides were in the low nM range,
our data showed that HK is a dimer bound to a PPK monomer.
Conclusions: The plasma kallikrein structure reveals the first model
for autoactivation of this protease and provides a scaffold on develop-

ing new inhibitors for kallikren-kinin system and Contact activation.

ASY 21.1 | Functional Characterization of
Three Novel Activated Protein C (APC) Binding
Aptamers

N. Shahidi Hamedani; S. Gasper; J. Oldenburg; J. Mdiller;
B. P6tzsch

Institute of Exp. Haematology and Transfusion Medicine,University of Bonn Medical
Center, Bonn, Germany

Background: Activated protein C (APC) is a multifunctional serine pro-
tease that controls blood coagulation and exhibits anti-inflammatory
and cytoprotective functions involving different exosite structures.
We have selected three aptamers (NB1, NB2 and NB3) against APC
using systematic evolution of ligands by exponential enrichment
(SELEX).

Aims: To characterize the binding site of NB1-3 within the APC
molecule and to assess the impact of the NB1-3 aptamers on APC-
substrate interactions.

Methods: The functional properties of the APC aptamers were inves-
tigated through analysis of their impact on (l) the amidolytic activity of
APC using different peptide substrates, (Il) APC-catalyzed FVa/FVllla
inactivation in purified enzyme systems, (lll) the anticoagulant effects
of APC in the plasma matrix using calibrated automated thrombogram



(CAT), and (IV) plasma protein C-inhibitor (PCl)-mediated APC inacti-
vation using an enzyme-capture assay.

Results: All 3 aptamers inhibit the anticoagulant functions of APC
with 1C50-values of 5.9 and 8.3 nM for FVa and FVllla inactivation,
respectively, while hydrolysis rates of APC peptide substrates were
only marginally influenced. Within the plasma matrix, NB3 proved
to be the most effective inhibitor of anticoagulant functions of APC
(IC50 = 46 nM). Most interestingly, binding of NB1 and NB2 en-
hanced the inactivation of APC by PCI while NB3 protected APC from
PCl-induced inactivation.

Conclusions: The newly selected APC-binding aptamers share a
common binding site within the basic exosite of APC but differen-
tially influence the functional properties of APC. While all three ap-
tamers selectively block the anticoagulant functions of APC, NB-3
only protects APC from early inactivation by PCI. This fetures quali-
fies NB-3 to an interesting drug candidate in clinical situations such
as septicemia where selective inhibition of the anticoagulant func-
tions without inhibiting the cytoprotective functions of APC is of

particular interest.

ASY 21.2 | Inhibition of Activated Protein
C Aspartyl Beta-hydroxylation Restricts
Anticoagulant Function but Enhances
Cytoprotective Signaling Activity

O. Willis Fox; E. Gleeson; H. Rushe; A. Rehill; R. Preston

Royal College of Surgeons in Ireland, Molecular and Cellular Therapeutics, Dublin,
Ireland

Background: The anticoagulant enzyme activated protein C (APC) also
triggers cytoprotective cell signaling via protease-activated receptor 1
(PAR1) proteolysis. These properties have prompted the development
of non-anticoagulant APC mutants for clinical use, and new strategies
to selectively boost APC cytoprotective signaling activity would be
therapeutically advantageous.

Aims: APC is subject to post-translational aspartyl B-hydroxylation,
but the functional role of this modification is poorly understood. To
evaluate this, an APC mutant resistant to p-hydroxylation (D71E) was
generated and characterised.

Methods: APC-D71E anticoagulant activity was measured using cali-
brated automated thrombography and activated factor V (FVa) deg-
radation assays. APC-D71E cell signaling activity was assessed using
reporter assays of PAR1 proteolysis and endothelial cell (EC) barrier
integrity.

Results: APC-D71E was unable to restrict plasma thrombin genera-
tion or mediate protein S-independent FVa degradation, implying a
new role for aspartyl B-hydroxylation in enabling APC anticoagulant
substrate recognition and degradation. In contrast, APC-D71E exhib-
ited significantly enhanced PAR1 proteolysis, and triggered down-
stream cytoprotective signaling on ECs 5-fold more effectively than
wild type APC. Combining defective aspartyl p-hydroxylation with an
amino acid substitution (N329Q) previously shown to enhance PAR1
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proteolysis yielded an APC mutant (APC-D71E/N329Q) with even
greater signaling potency. Remarkably, APC-D71E/N329Q exhibited
no anticoagulant activity, but mediated rapid PAR1 proteolysis and
reduced thrombin-induced EC barrier disruption ~100-fold more ef-
fectively than wild type APC.

Conclusions: Collectively, these data describe novel gain-of-function
APC mutants with selectively amplified cytoprotective properties, and
identify an intriguing new role for aspartyl p-hydroxylation ablation in
preventing APC anticoagulant function, whilst simultaneously boost-

ing cytoprotective signaling activity.

ASY 21.3 | TFPlx Protects FV-short from Rapid
Inactivation by Activated Protein C

F. Ayombil®; T. Petrillo?; R.M. Camire!?

IChildrens Hospital of Philadelphia, Pediatrics - Hematology Division, Philadelphia,
United States, 2University of Pennsylvania Perelman School of Medicine,
Philadelphia, United States

Background: Factor V (FV)-short, an alternatively spliced B-
domainless variant (missing residues 756-1458) of the coagulation FV
gene is the molecular defect in the FV East Texas bleeding disorder.
In this case, reduced thrombin generation potential is partly explained
by increased levels of TFPla and its tight association via its C-terminal
basic region (BR) to the available acidic region 2 (AR2) on FV-short.
Aims: The present study investigates the mechanism by which the
TFPla-FV-short complex regulates the susceptibility of this cofactor-
like molecule to proteolytic inactivation by the anticoagulant, acti-
vated protein C (APC).

Methods: Using a 56-amino acid C-terminal TFPla BR fragment or full
length TFPla, we monitored the discontinuous proteolysis and inacti-
vation of FV-short in the presence of APC and membranes. Cleavage
products were visualized using monoclonal antibodies against the
heavy chain of FV.

Results: APC cleaves both FVa and FV-short with similar profiles.
However, densitometric analyses showed that both TFPlax and the BR
fragment significantly inhibited proteolysis of FV-short with >80% of
the starting material remaining after 15 min of incubation with APC
compared to the controls. Using FV-short and other B-domainless
variants (FV-DT-R306Q, and R506Q) we found that TFPlx and the
BR fragment blocked cleavage at R506 suggesting the BR somehow
obscures the ability of APC to engage FV-short at this site. TFPla and
the BR fragment had no effect at R306 or R679. Consistent with data
showing a high affinity interaction between TFPla-BR and AR2 of FV-
short, TFPla or the BR has no impact on FVa (lacks AR2) inactivation
by APC. Together these data show the FV-short-TFPlax complex is re-
sistant to APC proteolysis.

Conclusions: The findings are consistent with data from our labora-
tory showing that the internal BR of FV has a major impact on APC
inactivation of the procoafactor. Thus, not only does TFPla block the
procoagulant function of FV-short it also protects it from the protein
C pathway.
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ASY 21.4 | Factor V-Short and Protein S as
Synergistic TFPla-cofactors

B. Dahlbzck?; L.J. Guol; R. Livaja-Koshiar'; S. Tran?;
R. Camire?

Lund University - Centre for Thrombosis and Haemostasis - Skdne University
Hospital, Malmé, Sweden, 2 University of Pennsylvania Perelman School of Medicine,
Philadelphia, United States

Background: In the East Texas bleeding disorder a F5 gene mutation
activates a splice donor site resulting in the in frame deletion of 702
residues. The truncated B domain of FV-Short exposes a high affinity
TFPla binding site - FV-Short and TFPla forming a circulating complex.
Due to the increase in FV-Short in affected individuals, the TFPlx con-
centration increases 10-fold, which results in a bleeding phenotype.
FV-Short is also present in normal plasma at low levels and circulates
in complex with TFPla.

Aims: To elucidate whether the complex formation between FV-Short
and TFPla affects the function of TFPla as FXa inhibitor and to test
whether the TFPla-cofactor activity of protein S is affected by the
presence of FV-Short.

Methods: Using purified components (FXa, TFPla, FV-Short, protein
S and negatively charged phospholipid vesicles), the TFPla mediated
inhibition of FXa was monitored with S2765.

Results: FV-Short has intrinsically weak TFPla-cofactor activity but
the presence of a low protein S concentration, which in itself is insuf-
ficient to stimulate TFPla, results in rapid inactivation of the FXa. In
the absence of FV-Short, relatively high concentrations of protein S
(>25 nM) are required to achieve full TFPla-mediated inactivation of
FXa. In contrast, in the presence of FV-Short full inhibition of FXa is
observed at 10-fold lower protein S. Activation of FV-Short by throm-
bin results in the loss of the TFPla-cofactor activity.

Conclusions: We demonstrate that FV-Short and protein S are syner-
gistic cofactors to TFPIlx in the regulation of FXa activity. Our results
suggest the formation of an efficient FXa-inhibitory complex between
FV-Short, TFPlax and protein S on the surface of negatively charged
phospholipids, which presumably is important for the inhibition of ini-
tially generated FXa. This is the second reported anticoagulant activity
associated with FV, which emphasizes the central importance of FV as

a regulator of blood coagulation.

COAGULATION SIGNALING & IMMUNITY

ASY 03.1 | Platelet Necrosis Induces Neutrophil
Macro-aggregation and Pulmonary Thrombosis
Following Gut Ischemia

Y. Yuanl; I.Alwisel; M. Wul; Z. Kaplanz; K. Ashworth2;
A. Pham?; J. Mcfadyenz; S. Schoenwaelder?; E. Josefsson®;
B. Kile*; S. Jackson®

'Heart Research Institute, Sydney University, Charles Perkins Centre, Sydney,
Australia, ?Monash University, Australian Centre for Blood Diseases, Melbourne,
Australia, >The Alfred Hospital, Pathology, Melbourne, Australia, “Walter Eliza Hall
Institute, Melbourne, Australia

Background: Gut ischemia is common in critically ill patients, promot-
ing thrombosis and inflammation in distant organs, especially the lung,
leading to the development of acute respiratory distress syndrome
(ARDS). The mechanisms linking gut ischemia to pulmonary thrombo-
sis remain ill defined.

Aims: Investigate how gut ischemia leads to pulmonary thrombosis.
Methods: A murine model of gut ischemia reperfusion (IR) injury and
intravital microscopies were used to monitor the interactions between
platelets and neutrophils in the gut and lung vasculature.

Results: We have demonstrated that gut ischemia in the mouse induces
a distinct pulmonary thrombotic mechanism triggered by dying platelets
and neutrophil macro-aggregates. These neutrophil macro-aggregates
lead to occlusion of pulmonary arteries and veins. Similar pulmonary
neutrophil macro-aggregates were also identified in lung specimens
from ARDS patients, with 20-66% of the vessels containing aggre-
gates, but not in the lungs from patients with acute pulmonary oedema
or emphysema. Intravital microscopy during gut IR injury and in vitro
neutrophil perfusion studies revealed fragmentation of dying platelet
membranes by rolling neutrophils, with the extracted platelet fragments
bridging adjacent neutrophils to facilitate neutrophil macro-aggregation.
This process is not inhibited by conventional antiplatelet agents, how-
ever, platelet specific-deletion of cyclophilin D, a mitochondrial me-
diator of platelet necrosis, maintained platelet membrane stability,
prevented neutrophil macro-aggregation and pulmonary thrombosis,
and improved respiratory function and survival post gut IR injury.
Conclusions: We have identified a distinct neutrophil-rich throm-
bosis mechanism following gut IR injury. This unique thrombotic re-
sponse is triggered by membrane fragmentation of dying platelets by
rolling neutrophils, and links gut ischemia to pulmonary thrombosis.
Targeting platelet necrosis may represent a new approach to reduce

pulmonary thrombosis in critically ill patients.

ASY 03.2 | Going against the Flow: How
Staphylococcus Aureus and Staphylococcus
Lugdunensis Adhere to the Heart Valves and
Initiate Endocarditis by Binding to von Willebrand
Factor

L. Liesenborghsl; J. Claes®; M. Peetermans®; RT. Veloso;
M. Criel'; M. Lox%; G. Vande Velde?: T. Vanassche®:
M. Hoylaerts®; P. Verhamme!

1KU Leuven, Center For Molecular and Vascular Biology, Leuven, Belgium, ’KU
Leuven, Biomedical MRI/Mosaic, Leuven, Belgium

Background: Both S. aureus and S. lugdunensis are feared and fre-
guent causes of endocarditis, but the real reason why remains elusive.
Before infecting the hearth valves, bacteria must first adhere to the
valve endothelium. However, their adhesion is hampered by the high
shear stress of blood flowing though the valves.

Aims: Investigate how these bacteria adhere under shear stress and
if similarly to platelets they achieve this by binding to von Willebrand
factor (VWF).



Methods: We studied the adhesion of S. aureus and S. lugdunensis
to VWF and endothelial cells in a flow chamber. With a mesenteric
microvascular perfusion mouse model we examined the interaction
of fluorescent bacteria with the vessel wall in real time in vivo. To
measure bacterial adhesion to the heart valves we developed a new
unique endocarditis mouse model. For this we intravenously injected
fluorescent bacteria and activated the valve endothelium by locally
infusing histamine through a catheter placed in the carotid artery.
With confocal microscopy we measured the adhesion of bacteria
to the valves. We used VWF knockout mice to evaluate the role of
VWEF.

Results: Both S. aureus and S. lugdunensis bind to VWF under shear
stress, in contrast to other staphylococci that seldom cause endo-
carditis. This enabled the bacteria to adhere to activated endothelial
cells in vitro and to the vessel wall in vivo. In our new endocarditis

mouse model we could show that S. aureus and S. lugdunensis hardly

FIGURE 1 Fluorescent bacteria adhering to an aortic valve in a
new endocarditis mouse model
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FIGURE 2 Adhesion of S. aureus to the aortic valve after activation
with histamine in WT and VWF KO mice
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adhered to resting valve endothelium. However, by locally infusing
histamine and inducing endothelial activation we could make the
valves more prone to bacterial adhesion and induce endocarditis. In
addition, binding of both S. aureus and S. lugdunensis to heart valves
of VWF knockout mice was greatly reduced compared to wild type
mice.

Conclusions: Binding to VWF allows S. aureus and S. lugdunensis to
overcome shear stress and infect the hearth valves. This explains
why they are so effective in causing endocarditis compared to other

staphylococci.

ASY 03.3 | Soluble Short Fractions of $-1,3
Glucans Derived from Candida albicans Act as a
Shield for Pathogenic Yeasts and Modulate the
Activation of Platelets

H. Vancraeynestel; R. Charlet®; Y. Guerardel®; L. Choteau®;
A. Bauters®; M. Tardivel*; N. Francois®; L. Dubuquoy®;
D. Soloviev’; D. Poulain®; B. Sendid?; S. Jawhara®

IUniversity Lille 2, Inserm U 995 Team 2, Lille, France, ?°CNRS, UMR 8576,
Villeneuve d'’Ascq, France, 3Laboratoire d’Hémostase, Péle de Pathologie Génétique,
Lille, France, 4Plateforme d’Interaction Moléculaire, IMPRT-IFR 114, Faculté de
Meédecine de Lille, Lille, France, °Service de Parasitologie Mycologie, Pole de Biologie
Pathologie Génétique, Lille, France, SUniversity Lille 2, Inserm U 995, Lille, France,
7Joseph J. Jacobs Center for Thrombosis and Vascular Biology, Cleveland Clinic,
Department of Molecular Cardiology, Cleveland, United States

Background: Platelets play a crucial role in hemostasis, thrombosis,
and pathogen clearance. Many pathogenic fungi can interact with
platelets in circulating blood. The pathogenic fungus Candida albicans
is the predominant cause of invasive forms of candidiasis. Its cell wall
contains $-1,3 glucans that are known to trigger a wide range of host
cell activities.

Aims: Clinically, -glucans are released in the circulation during infec-
tion and their detection allows the early diagnosis of an invasive fun-
gal infection, but the role of p-glucans in the modulation of platelet
activities and platelet-neutrophil interactions is unknown.

Methods: Platelets pretreated with p-glucan fractions were analyzed
in terms of activation, receptor expression, aggregation and adhesion
to neutrophils and to C. albicans.

Results: Our study shows that -glucan fractions decrease platelet ag-
gregation, and modulate the coagulation process. The biological activi-
ties of these oligoglucosides depend on their degree of polymerization
and their concentration. They also affect the regulation of platelet re-
ceptors (P-selectin and «,B,). Interestingly, these oligoglucosides at
a low concentration reduce platelet activation, and both platelet-C.
albicans and platelet-neutrophil interactions, which allow C. albicans
to be protected from leukocyte activation. Mechanistically, these oli-
goglucosides block protein kinase-C activation in platelets that affect
the regulation of platelet receptors. Bedsides, the pentaglucosides re-
duced platelet activities through TLR4 mediated TGF-$1 production
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and ATP release, and blocking this receptor by an anti-TLR4 antibody
abolished the effect of the pentaglucosides on platelets suggesting
that TLR4 is involved in the immuno-modulatory effects induced by
B-glucans.

Conclusions: Our study offers new insights, showing that these
fungal-derived oligoglucosides are not involved exclusively in the pro-
tection of C. albicans during infection but also in the modulation of

platelet activation mediated via TLR4 stimulation.

ASY 03.4 | VWF and ADAMTS-13 Modulate
the Outcome of Staphylococcus aureus Sepsis

M. Peetermans?; L. Liesenborghs?; J. Claes®; M. Jacquemin?;
K. Vanhoorelbeke?; M.F. Hoylaerts®; S. De Meyerz;

T. Vanassche®; P. Verhamme!

KU Leuven, Center for Molecular and Vascular Biology - Department of

Cardiovascular Sciences, Leuven, Belgium, 2KU Leuven Campus Kulak Kortrijk,
Laboratory for Thrombosis Research, Kortrijk, Belgium

Background: The size and functionality of the multimeric von
Willebrand factor (VWF) is regulated by its cleaving protease
ADAMTS-13. Despite the correlation of VWF and ADAMTS-13 levels
with disease severity and outcome in the heterogenous population of
sepsis patients, animal models on this topic have yielded conflicting
results and have focused mainly on gram-negative or polymicrobial
abdominal sepsis.

Aims: To study the role of VWF and ADAMTS-13 in gram-positive
monomicrobial Staphylococcus aureus (S. aureus) sepsis.

Methods: Analysis of blood samples of S. aureus bacteremia patients.
Animal model for S. aureus sepsis, in wildtype, Adamts13 -/- or Vwf
-/- mice.

Results: In patients with S. aureus bloodstream infection, high VWF
levels correlated with inflammatory parameters and inversely with
kidney function. Low ADAMTS-13 levels associated with parameters
of disease severity and DIC.

In an animal model for severe sepsis, mice deficient in VWF had im-
proved survival. In contrast, Adamts13 -/- mice showed increased
mortality. Immediate clearance of bacteria was enhanced in VWEF-
deficient mice. The differences in mortality for the studied genotypes
were associated with differential loads of organ microthrombi in liver
and kidneys.

Conclusions: This is the first study that consistently shows the re-
lation of VWF, ADAMTS-13 and their ratio to disease severity in
patients and mice with S. aureus sepsis. VWF and its cleaving pro-
tease are not only involved in the primary adhesion of S. aureus to
the vasculature, but also in the development of organ microthrombi
containing platelets, neutrophils and bacteria, and thus potentially in
end organ failure. Further research investigates whether substitu-
tion of the relative ADAMTS-13 deficiency that occurs in sepsis will
reduce organ microthrombi and improve outcome in mice with S.

aureus sepsis.

ASY 25.2 | Inflammatory Activities of rRNA-
containing Microparticles from Mast Cells

A.-K. Elsemdiller; V.Y. Tomalla; K.T. Preissner; S. Fischer

Justus Liebig University Giessen, Biochemistry, Giessen, Germany

Background: Mast cells (MC) are resident tissue cells and well known
effectors of allergic or anti-parasitic responses but also first line play-
ers in inflammation and innate immunity. Following activation of MC
with the rapid release of pre-stored mediators through regulated exo-
cytosis (degranulation), rapid anaphylactic reactions, allergic responses
and inflammatory activities are induced, including the recruitment of
leukocytes. Likewise, extracellular RNA was found to promote inflam-
matory and procoagulant activities in vitro and in vivo.

Aims: Studies were performed to investigate whether MC may release
RNA as an additional early inflammatory agonist and self-DAMP.
Methods: Bone marrow-derived MC or the MC-line HMC-1 were
stimulated to induce degranulation, which was followed by the release
of histamine and b-hexosaminidase activity. Microparticles were iso-
lated by the centrifugation method and assessed by Annexin staining
and FACS analysis. Membrane components of microparticles and RNA
were stained by fluorescent dyes.

Results: Stimulation of MC by various agonists like ionomycin, com-
pound 48/80, complement anaphylatoxins, or Toll-like receptor ago-
nists induced the release of RNA (predominantly ribosomal RNA),
which was largely associated with the microparticle fraction. The lib-
eration of RNA from degranulating MC correlated well with the re-
lease of histamine and b-hexosaminidase activity and was abolished
by inhibiting the degranulation process. Staining of microparticles
with the antibody against rRNA and analysis by immuncytochemistry
and electronmicroscopy demonstrated that rRNA was localized inside
the microparticles. Following uptake of MC-released microparticles
by human umbilical vein endothelial cells, the expression of cytokines
like monocyte chemoattractant protein or interleukin-6 increased in a
concentration-dependent manner.

Conclusions: Results indicate that MC-derived RNA-containing micro-
particles play a role in amplifying the initial cytokine storm during the

inflammatory response.

ASY 32.1 | Platelets Modulate the
Proinflammatory Phenotype of Macrophages via
the Interaction of CLEC-2 and Podoplanin

J. Rayes; S. Lax; M. Zuidscherwoude; S. Wichaiyo;

B. Grygielska; S. Watson; S.P. Watson; Birmingham platelet
group

University of Birmingham, Institute of Cardiovascular Sciences, Birmingham, United
Kingdom

Background: Platelets interact with macrophages to regulate
thrombo-inflammatory and infectious disease. Depletion of platelets



or macrophages reduces survival during mouse models of sepsis.
Furthermore, podoplanin-expressing, inflammatory macrophages
induce platelet activation through CLEC-2. However the effect of
CLEC-2 binding to podoplanin on macrophages is not known.

Aims: In this study, we investigate the role of the platelet ITAM recep-
tor CLEC-2 in modulating macrophage function during sepsis.
Methods: Platelet-specific CLEC-2 deficient mice (Clec2 PFacre),
hematopoietic-specific podoplanin-deficient mice (PDPN"fVAV1cre)
or wild type (WT) mice were subjected to caecal ligation and puncture
(CLP). A systemic clinical score, kidney and liver function, cytokine
levels and bacterial load were assessed 24h post CLP. Spreading, mi-
gration and cytokine secretion were also assessed in bone marrow-
derived macrophages (BMDM) using recombinant CLEC-2 or an
anti-podoplanin antibody in vitro.

Results: We show that CLEC-2 deletion from platelets increases the
clinical score and bacterial load in the peritoneum and the kidney, and
exacerbates the inflammatory response. This was associated with an
increase in the proinflammatory cytokines TNF-a and IL-6 and the
anti-inflammatory cytokine IL-10 with increased sepsis-mediated
acute kidney injury. A similar increase in bacterial load and sepsis-
mediated acute kidney injury was observed in PDPN™"f\vAV1cre mice.
In vitro, anti-podoplanin antibody induces a switch from an M1 proin-
flammatory phenotype to an M2 tissue-repair phenotype as measured
by the expression of iINOS, CD206 and Egr2 on macrophages.
Conclusions: These results demonstrate that platelet CLEC-2 protects
from septic shock possibly via interaction with podoplanin on mac-
rophages and modulating their function. This interaction reprograms
the macrophages toward a tissue repair phenotype M2 which is re-
quired to limit the inflammatory response.

ASY 32.2 | Activation of Circulating Platelets
Leads to Innate-like Delivery of Potent Antiviral
Antibodies

W.C. Schrottmaier®; A.-L. Luik?; M. Salzmann®; S. Badrnyaa;
S. Morava®; J.B. Kral-Pointner®; M. Karlsson?; A. Assinger’;
M. Forsell

1Umed University, Clinical Microbiology, Umed, Sweden, *Karolinska Institutet,

Department of Microbiology, Tumor and Cell Biology, Stockholm, Sweden, *Medical
University of Vienna, Center of Physiology and Pharmacology, Vienna, Austria

Background: Platelet activation and subsequent thrombus formation
is a well-defined process to maintain vascular integrity upon tissue
damage. However, platelets are also activated by an array of inflam-
matory stimuli, including microbial infection. Further, circulating plate-
lets contain intracellular IgG that are released upon activation.

Aims: We aimed to elucidate the physiologic function of platelet-
derived IgGs and their effect on viral infections in vitro and in vivo.
Methods: 1gG levels, subclass and light chain distributions in human
plasma and shear-induced platelet releasate were quantified by
ELISA. For in vitro neutralization assays, CMV-infected HUVECs were
incubated or perfused with platelets or plasma of anti-CMV IgG se-
ropositive or -negative donors before quantification of CMV titer
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by IF or gPCR. 1gG content of neonatal Fc-receptor (FcRn)-deficient
or wildtype murine megakaryocytes (MK) was measured by flow
cytometry.

Results: Human platelets can store and release anti-Influenza type A
and anti-CMV IgG. Under both static conditions and microvascular
shear stress, platelets from anti-CMV IgG seropositive but not seron-
egative donors potently neutralized in vitro CMV-infection. In spite
of containing approximately 100-fold less IgG, platelets were equally
efficient at neutralization as plasma from the same donor. While plate-
lets are not enriched for a specific subclass of I1gG, nor have a specific
kappa or lambda light chain preference, anti-CMV antibodies were
enriched as compared with the total amount of IgG in platelets. As
MKSs contain FcRn, sequestration of IgG might occur in the shared
microenvironment of MKs and Ig-producing plasma cells. Indeed, MK
FcRn is partially responsible for 1gG uptake and may thus rescue 1gG
from degradation after endocytosis.

Conclusions: Our data show that platelets mediate potent IgG-
mediated antiviral effects directly at foci of infection, indicating that
platelet activation may represent a novel mechanism for focused se-

rological immunity.

ASY 32.3 | Platelets Orchestrate Bleomycin-
induced Lung Fibrosis in Circuitry with NETs

M. Bosmann; D.R. Riehl*; J. Roewe®; S. Klebow?;
N.L. Esmon®; S. Eming®; G. Colucci®; M. Gunzer®;
A. Waisman?; K. Schifer’; CT. Esmon®; W. Ruf!

University Medical Center Mainz, Center for Thrombosis and Hemostasis, Mainz,
Germany, 2University Medical Center Mainz, Institute for Molecular Medicine,
Mainz, Germany, >Oklahoma Medical Research Foundation, Coagulation Biology
Laboratory, Oklahoma City, United States, *University of Cologne, Department

of Dermatology, Cologne, Germany, >Clinica Luganese Moncucco, Department of
Hematology, Lugano, Switzerland, SUniversity Hospital, University Duisburg-Essen,
Institute for Experimental Immunology and Imaging, Essen, Germany, ”University
Medical Center Mainz, Center for Cardiology, Cardiology |, Mainz, Germany

Background: Platelets have been demonstrated to interact with im-
mune cells in the context of neutrophil extracellular trap (NETs) for-
mation. NETs are released during inflammation as an innate immune
defense mechanism. NETs not only exert bactericidal activities but are
toxic for host cells and thus promote tissue injury. In recent years, sev-
eral reports have uncovered the important roles of platelet-neutrophil
interactions for NET formation not only during thrombosis but also
during acute inflammatory diseases. On the other hand, our current
knowledge on the contribution of NETs during chronic inflammation,
namely fibrotic disorders, remains incomplete.

Aims: The aim of this study was to characterize the immunologic net-
works involving platelets, neutrophils and NETs during lung fibrosis.
Methods: Transgenic mice (C57BL/6 background) were studied in a
model of intra-tracheal bleomycin administration for the induction of
lung fibrosis.

Results: Transient depletion of Ly6G+ neutrophils (Ly6G-Cre/iDTR
mice) was sufficient to decrease the build-up of extracellular matrix
(collagen 1,V) and cytokines such as TGFB1 in lungs. We hypothesized
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that platelets may be the major source of TGFf1 in lung fibrosis. We
used platelet-specific genetic deletion (PF4-Cre/TGFb1flox/flox mice)
in our subsequent studies: These mice displayed a 270% reduction of
TGFp1 in plasma. TGFp1 was reduced in broncho-alveolar lavage fluids
during the acute phase of lung injury. The accumulation of collagen and
the severity of lung fibrosis was significantly ameliorated in PF4-Cre/
TGFb1flox/flox mice. Furthermore, the release of TGFp1 by platelets
was directly triggered by extracellular histones, which are a major com-
ponent of NETs. The blockade of extracellular histones by antibodies
reduced the release of TGF31 and other endpoints during lung fibrosis.
Conclusions: Our data suggest that platelet-neutrophil interactions
including NET formation are an important pathologic mechanism dur-

ing lung fibrosis.

ASY 32.4 | Platelets Interact with Neutrophils
and Promote Intravascular Neutrophil Activation
in Acute Glomerulonephritis

M. Finsterbusch; M.J. Hickey

Monash University, Department of Medicine, Melbourne, Australia

Background: Leukocyte recruitment is central to the pathology of
several forms of glomerulonephritis. We previously observed that in
acute glomerulonephritis, platelets accumulate in glomerular capillaries
and facilitate neutrophil recruitment and neutrophil-dependent injury.
However, the nature of the platelet/neutrophil interaction and whether
platelets contribute to neutrophil activation in glomeruli is unclear.
Aims: Here, we aimed to characterise platelet-neutrophil interactions
in the glomerulus and investigate their role in neutrophil recruitment
and activation in acute glomerular inflammation.

Methods: Spinning disc confocal intravital microscopy was used to ana-
lyse neutrophil and platelet behaviour in the mouse kidney under resting
conditions and in anin situ immune complex model of glomerulonephritis.
Results: Under steady-state conditions, circulating platelets constitu-
tively interacted with glomerular endothelial cells and neutrophils in
glomerular capillaries. During inflammation, platelets that interacted
with neutrophils, but not other intraglomerular cells, were retained
in the glomerulus for longer durations, a response that required P-
selectin. Removal of platelets or inhibition of P-selectin diminished
neutrophil retention in the glomerulus and reduced neutrophil oxi-
dant generation. To address the role of platelet activation in promot-
ing these neutrophil responses, we inhibited the ADP/P2Y12 and
thromboxane/TP receptor pathways demonstrating that neutrophil
ROS production, but not recruitment, was dependent on signalling
via these pathways. In contrast, inhibition of platelet activating factor
only inhibited neutrophil recruitment.

Conclusions: These findings demonstrate that circulating platelets
constitutively interact with neutrophils in glomerular capillaries.
During inflammation, these interactions are associated with neutro-
phil retention and activation. Together, these data show a previously
undescribed role for platelets in neutrophil activation in the acutely-

inflamed glomerulus.

ASY 34.1 | Tissue Factor-PAR2 Signaling
Promotes Cutaneous Inflammation in Mice

M.I. Schmidgen®?%; T. Schmidt®®; N. Lorenz*®; V. Raker?;
J. Haub™3; G. Carlino%; S. Reydaz; W. Ruf%; K. Steinbrink>%°

1University Medical Center Mainz, Dermatology, Mainz, Germany, 2 University
Medical Center Mainz, Center for Thrombosis and Hemostasis, Mainz, Germany,
SUniversity Medical Center Mainz, Institute for Inmunotherapy (FZI), Mainz,
Germany

Background: Tissue factor plays a crucial role in hemostasis and
thrombosis, but its distinct function in supporting protease-activated
receptor-2 (PAR2) signaling in the innate and adaptive immune system
is poorly understood. PAR2 is activated by a broad array of serine
proteases including the TF ligands activated coagulation factors VII
(FVIIa) and X (FXa).

Aims: We here focus on TF-PAR2 signaling in cutaneous inflammation
of relevance for allergic contact dermatitis in humans.

Methods: We studied contact hypersensitivity (CHS) in a murine
model by inhibiting TF with an anti-TF antibody in C57BL/6 wildtype
mice, preventing proteolytic activation through PAR2 mutation to
abolish all (R38E) or specifically FXa (G37I) signaling, and condition-
ally deleting PAR2 in CD11c" dendritic cells (DC) and myeloid cells
(CD11c-cre™ /PAR21¥/MX and LysMcre*’"/PAR2M/fIX respectively).
The cutaneous inflammatory reaction was assessed by the ear swell-
ing and analysis of the cutaneous immune cell infiltrate with histol-
ogy and flow cytometry. The hapten-specific Tcl-mediated T cell
response was measured after hapten-specific restimulation in vitro, as
shown by T cell proliferation and Tc1 cytokine production.

Results: TF inhibition and PAR2 mutation significantly reduce the
2,4,6-trinitrochlorobenzene (TNCB)-induced CHS reaction. In particu-
lar, complete insensitivity to proteolytic PAR2 activation (R38E) results
in a stronger CHS reduction than the exclusive resistance to the pro-
teolytic effect of FXa (G37I). Interestingly, CD11c* DC derived PAR2
does not influence the allergic inflammatory reaction, whereas PAR2
signaling in myeloid cells enhances the early effector phase of CHS.
Conclusions: TF-PAR2 signaling is a key mediator of inflammation in
CHS and may provide novel targets in the topical and systemic treat-
ment of cutaneous inflammatory diseases.

ASY 34.2 | Protease Activated Receptor 2
Cleavage by Coagulation Factor Vlla Contributes
to Lung Inflammation

M. Zelaya®; C. Graf!; W. Ruf*?

ICenter for Thrombosis and Hemostasis, Johannes Gutenberg University Medical
Center, Mainz, Germany, >The Scripps Research Institute, Department of
Immunology and Microbial Science, La Jolla, United States

Background: Coagulation activation is frequently observed during
respiratory viral infections generating double-stranded RNA inter-
mediates that act as toll-like receptor (TLR) 3 ligands. In addition to

their roles in coagulation, proteases induce intracellular signaling by



cleavage of cell surface protease-activated receptors (PAR). PAR2 can
be activated by both tissue factor (TF)-FVlla and the ternary TF-FVlla-
FXa complex. To better understand roles of coagulation proteases in
infection, we have generated PAR2 mutant mice with selective resist-
ance to activation by coagulation proteases.

Aims: To define the role of PAR2 activating coagulation factors in the
recruitment of inflammatory cells to the lung after challenge with the
TLR3 agonist poly(l:C).

Methods: Adult mice received three doses of nasal administration
of poly(l:C) with 24 h rest period between each administration. The
inflammatory response after nasal administration of poly(l:C) was
determined by measuring broncho-alveolar lavage (BAL) counts of
leukocytes in wild-type and (PAR2 R38E) or FXa (PAR2 G37I) cleavage-
resistant PAR2 mutant mice, as well as mice with macrophage-specific
coagulation factor deficiency.

Results: Poly(l:C) stimulation of WT and FXa cleavage-insensitive
PAR2 G37I| mice caused a marked increase in BAL total leukocyte
counts and specifically a significant increase in myeloid cell counts
(neutrophils, monocytes and macrophages). In contrast, the com-
pletely cleavage insensitive PAR2 R38E strain was protected from the
increase in inflammatory cell recruitment to the alveolar space. Since
we had previously shown that FVII and FX can be expressed by mac-
rophages, we studied mice with myeloid cell deficiency of coagulation
factors in this model. Loss of FVlla expression by macrophages simi-
larly protected mice from lung inflammatory cell recruitment.
Conclusions: These new transgenic animals provide evidence that
lung recruitment of inflammatory cells in response to viral challenge

depends on TF-FVIla-PAR2 signaling in myeloid cells.

ASY 34.3 | Effector-memory T cells Attenuate
Thrombus Resolution

F. Shahneh™?; N. Luther?; B. Kleis-Fischer?; C. Reinhardt;
H.C. Probst®; P. Wenzel**; K. Schifer; C. Becker?

ICenter for Thrombosis and Hemostasis (CTH), University Medical Center Mainz,
Johannes Gutenberg-University, Mainz, Germany, 2University Medical Center Mainz,
Johannes Gutenberg-University, Department of Dermatology, Mainz, Germany,
3Institute for Immunology, University Medical Center Mainz, Johannes Gutenberg-
University, Mainz, Germany, 4Cardiology, University Medical Center Mainz,
Johannes Gutenberg-University, Mainz, Germany

Background: Innate immune cells are key effectors in venous throm-
bus formation and resolution but the participation and role of adaptive
immune cells remains largely unexplored.

Aims: Investigating the functional role of T cells in venous thrombosis
we observed that DVT recruits effector-memory T cell (T,,) cells into
the vein wall and thrombus.

Methods: Deep vein thrombosis (DVT) was induced by 80% flow re-
duction in the inferior vena cava (IVC) of mice. T cell recruitment and
inflammatory activity was followed by flow cytometry, histology and
intrathrombotic gene expression in reporter strains and upon deple-
tion of T cells over various time points after DVT.

Results: Using reporter mice we show that DVT-recruited intravenous
Temreceive animmediate antigen-independent activation and produce
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IFN-g in situ. We further identify a set of DVT up-regulated cytokines
and chemokines that synergize to induce antigen-independent IFN-
g-production in CD4" and CD8"* Tgy cells and demonstrate that in-
travenous Tp,, activation and IFN-g-production determines neutrophil
and monocyte recruitment into the vein wall and attenuates thrombus
revascularization and resolution.

Conclusions: Our findings identify innate T cell activation in the vein
wall as a key event in post-thrombotic inflammation and suggest
T cells as a valid target for therapeutic intervention with the post-

thrombotic inflammatory process.

ASY 34.4 | Caveolin-1is a Novel Key Player
in the Crosstalk between Tissue Factor and the
IGF-1R

M. Aberg; A. Siegbahn

Uppsala University, Department of Medical Sciences, Clinical Chemistry and Science
for Life Laboratory, Uppsala, Sweden

Background: The IGF-1 receptor promotes survival and has also
been implicated in the pathogenesis of e.g. cardiovascular disorders
and cancer. We recently showed that binding of coagulation fac-
tor Vlla (FVIIa) to its receptor tissue factor (TF) induces a transac-
tivation of the IGF-1R in several different cell types. This leads to
increased resistance to apoptosis and nuclear translocation of the
intact IGF-1R.

Aims: Lipid rafts/caveolae are known modulators of TF/Vlla- and
IGF-1R signaling. To clarify the TF/FVlla transactivation mechanism
of the IGF-1R further, we investigated the interplay between TF/
FVlla, IGF-1R, and the caveolae protein caveolin-1 (Cav1).

Methods: The levels, interactions and phosphorylations of proteins
were assessed by the Duolink in situ proximity ligation assay in in-
tact cells and by and western blot on whole- and fractionated cell
lysates. PC3 prostate or MDA-MB-231 breast cancer cells were used
as model systems.

Results: Treatment with 10 nM FVIlla, but not PAR1 or PAR2 agonists,
resulted in a Src-family dependent phosphorylation of Tyr14 of Cavl
in both PC3 and MDA-MB-231 cells. Cavl downregulation single-
handedly increased the IGF-1R tyrosine phosphorylation, whereas
treatment with a peptide corresponding to amino acids 82-101 of
Cavl, i.e. the Cav1 scaffolding domain, blocked the phosphorylation of
the IGF-1R by TF/FVlla. The presence of the Cav1 scaffolding domain
peptide consequently broke the TF/FVIla/IGF-1R signaling pathway,
which intact leads to increased resistance to death receptor-induced
apoptosis, and blocked the nuclear translocation of the IGF-1R after
FVlla treatment.

Conclusions: Our data shows that Cav1 prevents IGF-1R activation in
resting cells via its scaffolding domain, and that this inhibition is ter-
minated by TF/FVlla-induced phosphorylations of Src and Cavl. We
thereby propose Cav1 to be a novel key player in TF/FVlla signaling
by its crucial role in the intra-cellular crosstalk between TF/FVlla and
the IGF-1R.
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ASY 38.3 | Septic Conditions Modulate the
Level of miRNAs in Platelets and Megakaryocytes
that May Contribute to Abnormal Platelet
Reactivity

Z. Fejes?; T. Orosz’; S. Péliska?; Z. Czimmerer?; G. Nagy®;
B. Fiilesdi®; J. Kappelmayer'; B. Nagy Jr!

University of Debrecen, Faculty of Medicine, Department of Laboratory Medicine,
Debrecen, Hungary, 2University of Debrecen, Faculty of Medicine, Department

of Biochemistry and Molecular Biology, Genomic Medicine and Bioinformatics
Core Facility, Debrecen, Hungary, 3University of Debrecen, Faculty of Medicine,
Department of Anesthesiology and Intensive Care, Debrecen, Hungary

Background: Bone marrow may be affected in sepsis causing platelet acti-
vation, which can lead to thrombotic complications. The molecular mech-
anisms regulating elevated platelet activation are still not fully known.
Aims: In this study, we examined the expression of platelet miRNAs in
patients with sepsis, and miRNAs in megakaryocytes (MKs) were also
investigated among in vitro septic circumstances.

Methods: MiRNAs were investigated in leukocyte-depleted platelet
samples obtained from 20 individuals suffering from sepsis and 24
age- and sex-matched healthy controls. We randomly selected 3 RNA
samples from each group, and we first analyzed miRNAs using TagMan
Open Array (ABI). We further quantified miR-223 and miR-26b in all
samples by UPL-probe based RT-qPCR (Roche), and target P2RY12
and SELP (P-selectin) mRNAs, respectively, were also analyzed. Platelet
activation was studied through measuring surface P-selectin by flow
cytometry. To prove the effect of altered miRNA profile of MKs in
sepsis, miRNA analysis in MEG-01 and K562 cells (Sigma-Aldrich) was
performed after the treatment with recombinant TNF-a (100 ng/mL)
and/or LPS (O55:B5, 100 ng/mL) for 4-24 hours at 37°C.

Results: There was augmented platelet activation as P-selectin ex-
pression was increased in septic patients (P< 0.001). Sixty-six platelet
miRNAs indicated more than two-fold decrease (e.g. miR-223, miR-
26b), while 37 (e.g. miR-155) were increased at the same degree in
sepsis. Consequently, P2RY12 and SELP mRNA levels were signifi-
cantly upregulated (P< 0.01) in platelets. Mature MKs from K562 cells
by PMA and MEG-01 cells showed enhanced miR-146a and miR-155
levels by TNF-« and/or LPS with significantly lower miR-223 and miR-
26b expression after 4 and 24 hours, respectively. In addition, we
could also detect their elevated target MK mRNA levels by 24 hours
in response to these inflammatory triggers.

Conclusions: Decreased level of platelet miRNAs with elevated target
mRNAs may result in enhanced activation of platelets in sepsis.

DIAGNOSTICS AND OMICS

ASY 04.1 | A Microfluidic Model of Hemostasis
Sensitive to Platelet Function and Coagulation

R.M. Schoeman; N. Danes; K. Leiderman; K.B. Neeves
Colorado School of Mines, Golden, United States

Background: Most in vitro flow chambers simulate intravascu-
lar thrombus formation, which is relevant to thrombotic events.
However, relatively few simulate extravascular thrombus formation,
which is more pertinent to bleeding diatheses.

Aims: To develop an in vitro model of extravascular thrombus
formation whereby a hemostatic thrombus forms under physi-
ological pressure gradients that is sensitive to platelet function and
coagulation.

Methods: A microfluidic device was fabricated with an ‘H’ geometry
that includes vascular, injury, and extravascular channels (Fig. 1A).
Type | collagen, tissue factor (TF) or collagen-TF were adsorbed on the
walls of the injury channel. Citrated whole blood was recalcified in a
continuous mixer upstream of the vascular channel. A pressure-based
flow controller enabled user-defined control of the pressure gradient
across the injury channel. The velocity field and shear stresses were
calculated by computational fluid dynamics (Fig. 1B). Thrombus for-
mation was visualized with DiOCé labeled platelets and Alexa-555
labeled fibrinogen (Fig. 1C). Blood was treated with anti-FVIII or anti-
TFPI antibodies, the P2Y12 antagonist 2-MeSAMP, or vehicle prior
to the assay.

Results: Collagen and TF acted synergistically to yield a stable throm-
bus that stops blood loss into the extravascular compartment in 7.5
+ 1.6 min. Platelets first formed a plug that stop blood flow, followed
by fibrin polymerization that stabilized the thrombus. Anti-FVIII treat-
ment resulted in an unstable thrombus that did not close the injury.
Treatment with a P2Y12 antagonist prolonged the closure time two-
fold. Anti-TFPI treatment resulted in a reduced closure time of 3.5 +
0.5 min.

Conclusions: These data demonstrate a hemostatic model that is sen-
sitive to both coagulation and platelet function that recreates the dy-
namics of primary and secondary hemostasis. This model can be used
to study the biophysical phenomena that regulate coagulopathies and

platelet dysfunction that cause bleeding.
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ASY 04.2 | Introduction of a National Protocol
for Light Transmission Aggregometry in The
Netherlands: Results of More than 80 Healthy
Volunteers Before and after Standardisation

Y. Henskens®; F. van derGraaf?; H. Hopman-Kerkhoff®; C.
Hudig4; M. de Maat>; M. Schoorl®; J. Slomp7; A. Stroobants®

"Maastricht University Medical Centre+, Maastricht, The Netherlands, 2Maxima
Medisch Centrum, Veldhoven, The Netherlands, 3VUMC, Amsterdam, The
Netherlands, “Lab West, The Hague, The Netherlands, *Erasmus MC, Rotterdam,
The Netherlands, °Noordwest Ziekenhuisgroep, Alkmaar, The Netherlands, "Medlon,
Location Medisch Spectrum Twente, Enschede, The Netherlands, 8 Academic
Medical Center, University of Amsterdam, Amsterdam, The Netherlands

Background: Light Transmission Aggregometry (LTA) is consid-
ered the gold standard method for evaluation of platelet func-
tion. The SSC Platelet Physiology published a guideline in order
to standardize LTA. The Society of Hematological Laboratories in
The Netherlands (VHL) has set a goal for 2017, namely to reduce
variability in LTA results by stimulating all laboratories to uniform
their methods.

Aims: To establish a national LTA procedure, based on the SCC 2013
guideline, and to compare LTA results of more than 80 healthy vol-
unteers from 8 hospital laboratories, before (2013) and after (2016)
standardisation.

Methods: The SSC guideline was adapted to a national procedure.
Almost all advices of the SSC were followed up e.g.: no adjustment
of PRP, citrate concentration 109 mM, 21 needle gauge, fasting, rest-
ing time for whole blood and PRP, centrifugation time and speed and
agonist concentrations. Results of healthy volunteers were collected
in 2013 (before standardisation) and in 2016 (after standardisation) in
respectively 9 and 8 hospital laboratories including more than 80 re-
sults of healthy volunteers per year (maximal aggregation %) on 4 dif-
ferent analysers (Chronolog, PAP-8, APACT and AggRam) using their
own choice reagent brand.

Results: Before standardisation a large diversity in pre-analytical pro-
cedures and agonist concentrations were used. After standardisation
all participants used the same agonist concentrations (Table 1) and
(pre)analytical procedure. Median (IQR) for maximal aggregation per

agonist is shown in Table 1.
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Strikingly, variation increased after standardisation for ADP but de-
creased for collagen low and ristocetin low. Analyser specific differ-
ences were detected e.g. for ADP low Figure 1.

Conclusions: A standardised Dutch procedure for LTA, based on the
SSC guideline, does not result in a smaller variability in healthy volun-

teers for all agonists.

ADP range 0.5to 2.5 M 2013 versus 2 yM 2016

FIGURE 1 Comparison of ADP maximal aggregation of healthy
volunteers between 2013 and 2016

ASY 04.4 | Novel Integrin allbp3 and GPIba
Coatings that Feature Anti-fouling Properties for
Platelet Research and Clinical Diagnostics

M.A.D. Neves?% Y. Wang™? G. Zhu'?; R.C. Gallant"?;

T.W. Stratton®% M. Thompson2; H. Nit23

1st. Michael’s Hospital, Toronto, Canada, ZUniversity of Toronto, Toronto, Canada,
3Canadian Blood Services, Toronto, Canada

Background: Platelets play key roles in thrombosis and hemosta-
sis. Fibrinogen (Fg) binding to integrin allbf3 (GPIIbllla) has been
considered to be required for platelet aggregation. However, we
found platelet aggregation persists even in the absence of Fg
and VWEF, suggesting unidentified allbp3 ligands are involved in
thrombosis. Additionally, ligands for GPlba have not been fully
explored.

TABLE 1 Maedian and IQR of maximal aggregation in 2013 and 2016 in healthy volunteers

2013 2013 2013 2016 2016 2016

Agonist concentrations n median (IQR) concentration n median (IQR)
ADP low (uM) 0.5;1;2;2.5 85 79 (70-85) 2 96 72 (45-88)
ADP intermediate (M) 4;5 43 86 (82-90) 5 98 84 (72-87)
Ristocetin low (mg/mL) 0.25;0,5;0.6 86 9 (4-14) 0.5-0.7 55 7 (3-12)
Ristocetin high (mg/mL) 1;1.2;1.25 138 92 (88-94) 1.2 86 92 (88-98)
Collagen low (pg/mL) 1;1.25; 2 102 85 (79-89) 2 86 89 (83-92)
Collagen high (ug/mL) 4,5,10 95 87 (84-91) 5 66 88 (80-93)
Epinephrine uM 5 47 80 (75-85) 5 53 87 (73-91)
Arachidonic acid (mM) 0.5;1;1.5;1.6 70 84 (79-86) 1 64 89 (80-92)
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Aims: Development of allbp3- and GPIba-bound monolayer coatings
that can be applied to any hydroxyl (-OH) terminated surface (e.g.
glass, metals and plastics).

Methods: Surface- and bio-chemistry synthesis.

Results: Both coatings are based on a trimethoxysilyl diethylenetri-
amine (DETA) monolayer which forms covalent bonds to the un-
derlying -OH surface, facilitates covalent linkage of either allbp3 or
GPlba, and is anti-fouling (resistance to non-specific protein adsorp-
tion). These two coatings were synthesized on planer (glass slide)
and spherical (3 pm silica bead) surfaces. GPIba surfaces bound both
conformational and linear epitope specific anti-GPIba mAbs. allbp3
coated surfaces bound Fg as well as conformational and linear epitope
specific mAbs. Furthermore, allbp3 coated beads were incorporated
into murine wild type platelet aggregates and VWF/Fg " platelet ag-
gregates, demonstrating the interaction with the yet unidentified “x-
ligand” responsible for VWF/Fg independent aggregation.
Conclusions: These data indicate allbf3 and GPIba adopt ligand bind-
ing conformations when immobilized on DETA. Moreover, DETA re-
markably resists non-specific interactions and maintains a very low
background signal regardless of detection method, even without em-
ploying a blocking agent (e.g. BSA). This work presents the first use
of anti-fouling organic-monolayer attached platelet surface receptors
and demonstrates the enormous potential that these synthetic coat-
ings possess in platelet research. Identification of novel allbp3 and
GPlba ligands and evaluation of these coatings for auto- and allo-

antiplatelet antibody detection remains ongoing.

ASY 25.1 | Microparticles as a Biomarker to
Detect Thrombosis in Patients with Implanted
Ventricular Assist Devices

T. Torres?; J. Walenga®; B. Menapace?; E. Coglianese?; W.
Jeske; E. Kumar®; V. Escalante; J. Schwartz®; M. Bakhos!

!Loyola University Medical Center, Thoracic and Cardiovascular Surgery, Maywood,
United States, 2Loyola University Medical Center, Heart Failure Section of
Cardiology, Maywood, United States, *Loyola University Medical Center, Pathology,
Maywood, United States

Background: Left ventricular assist devices (LVADs), increasingly
common for heart failure management, have associated thrombosis as
a major cause of mortality. LVAD thrombosis is detected by elevated
plasma lactate dehydrogenase levels (LDH); however, this method has
limited sensitivity. Sub-micron cellular microparticles (MPs) are de-
rived by outward blebbing of the plasma membrane in response to
hemostatic activation, inflammation, altered rheology or infection.
Aims: To determine whether MPs are more sensitive than clinical pa-
rameters to predict thrombotic events in LVAD implanted patients.
Methods: Citrated blood samples were collected periodically from 26
consented patients implanted with a Thoratec HeartMate Il LVAD and
once from 12 healthy controls. Plasmas were processed by ultracen-
trifugation to pellet MPs which were quantitated by flow cytometry
using polystyrene beads < 1um, PKH67 (biological membrane dye),
and monoclonal antibodies CD41-PE (platelets), CD45-PE [leukocytes

(WBCs]), CD146-PE [endothelium (ECs)], CD235-PE [erythrocytes
(RBCs)]. Documented thrombosis, LDH, platelet count, aPTT, D-
dimer, fibrinogen, INR were recorded.

Results: MP levels in patients without thrombosis remained below
the 500 MP normal count threshold. Patients with thrombotic events
had elevated levels (2000-9000 MPs) a median 50 days (35-391 days)
prior to LDH elevation. MP levels reverted to normal with resolu-
tion of thrombosis. Platelet and RBC MPs were elevated earlier and
greater than WBC and EC MPs, and occasionally only RBC MPs were
elevated when thrombosis was present. There was no obvious asso-
ciation with thrombosis for platelet count, D-dimer, INR time out of
therapeutic range or any other clinical parameter.

Conclusions: Blood cell-derived MP levels rise above the normal
threshold weeks prior to when common clinical parameters indicate
an LVAD-associated thrombotic event, suggesting a role for this pre-

dictive biomarker.

ASY 25.3 | Analysis of Platelet Polyphosphate

Z. Pons Vila®; L. Labberton®; T. Renné'?

Karolinska Institutet, Molecular Medicine and Surgery, Stockholm, Sweden,
2Institute of Clinical Chemistry and Laboratory Medicine, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany

Background: Platelet polyphosphate is an inorganic procoagulant pol-
ymer of orthophosphate units that is stored in dense granules and is
released upon platelet activation. Polyphosphate has been shown to
have a critical function for thrombosis making the polymer an attrac-
tive biomarker.

Aims: Here, we describe an assay to measure polyphosphate on
human platelets and show that procoagulant platelets expose long
chain polyphosphates on their surfaces.

Methods: Recombinant Escherichia coli-expressed exopolyphos-
phatase deletion mutant PPX_A12 that lacks the enzymatic do-
main was labeled with fluorescent Alexa488 dye and was used as a
polyphosphate probe in flow cytometry.

PPX_A12-Alexa488-signal
with synthetic long-chain polyphosphate binding to platelets. Both

Results: dose-dependently increased
exopolyphosphatase treatment and polyphosphate pre-incubation
abolished PPX_A12-Alexa488 binding to polyphosphate on platelets.
In contrast, short-chain polyphosphate that was found in the super-
natant of activated platelets, did not bind to platelet surfaces. lon
exchange chromatography revealed that platelets contain two pools
of polyphosphate of 60-100 and >500 phosphate units chain length,
respectively. Stimulation of platelets with thrombin receptor agonist
Trapé, and P2Y12 receptor activator ADP increased polyphosphate
accumulation on platelet surfaces and PPX_A12-Alexa488 signal in
a dose-dependent manner indicating that long chain polyphosphates
are retained on activated platelet surfaces.

Conclusions: This study indicates that long-chain polyphosphate is
exposed on platelet plasma membranes while short chain molecules
are released into the supernatant. Our assay presents a promising



diagnostic assay to measure polyphosphates on human platelets and
in platelet-rich plasma. Future investigations will aim to determine if

polyphosphate can be used as a novel biomarker of thrombosis.

ASY 25.4 | NETosis Markers Predict Adverse
Events in Anticoagulated Patients with Atrial
Fibrillation

A.B. Arroyo Rodriguez’; J.M. Rivera Caravaca®; A.M. De los
Reyes Garcia’; P. Valledor®; R. Teruel Montoya®; V. Vicente?;
C. Martinez’; R. Gonzalez Conejero; V. Roldan®

IServicio de Hematologia y Oncologia Médica, Hospital Universitario Morales
Meseguer, Centro Regional de Hemodonacion, Universidad de Murcia, IMIB-
Arrixaca, Murcia, Spain, *Servicio de Hematologia y Oncologia Médica, Hospital
Universitario Morales Meseguer, Centro Regional de Hemodonacién, Universidad de
Murcia, IMIB-Arrixaca, CB15/00055-CIBERER, Murcia, Spain

Background: Thrombogenesis in atrial fibrillation (AF) is multifacto-
rial. Adverse cardiovascular events (ACEs) occur in ~4% of AF patients
undergoing oral anticoagulation therapy. Recently, the relationship
between neutrophil extracellular trap (NET) formation and thrombo-
genesis has been described.

Aims: To investigate plasma cell free DNA levels (cfDNA) and neutro-
phil elastase (NE) as prognostic biomarkers of ACE in anticoagulated
patients with AF.

Methods: We included 248 healthy volunteers (59% male, median
age 46, range 18-95) and 485 AF patients (53% male, median age 76,
range 71-81) with stable anticoagulation for 6 months and a follow-
up of 8 years. ACEs were stroke (ischaemic/embolic), ACS, acute HF
and global or vascular death. cfDNA was measured with Sytox Green.
NE activity was determined by ELISA. Data were analyzed using Cox
regression.

Results: In controls, cfDNA was uniform up to 75 years, increas-
ing significantly above that age [< 75 (n =221): 50ng/mL+0.02 vs.
275 (n =26): 80ng/mL+0.01, p< 0.001]. Therefore, we selected
patients < 75 years [n=336, 62% males, age 69(63-72)]. cfDNA
was higher in patients than in controls: 70 ng/mL+0.05 (p< 0.05).
During follow-up, 50 patients suffered from thrombosis/vascular
events; 27 stoke/embolism; 73 global death. cfDNA levels were
not associated with ACEs. NE activity, which showed a significant
correlation with cfDNA in patients (rho=0.261; p< 0.001), was also
higher in patients than in controls (median 37.8 vs. 27.4 ng/ml;
p< 0.001). Morever, NE activity was significantly associated with:
combined ACE [2.2 (1.24-3.99), p=0.007], stroke [2.6 (1.21-5.56),
p=0.01], global death [2.2 (1.35-3.61), p=0.001] and vascular death
[5.3(1.26-22.33), p=0.02].

Conclusions: Besides providing prognostic information in AF patients,
NE plasma activity might also influence the occurrence of ACE. Thus,
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validation of these results in a larger population would open the pos-
sibility of implementing such a marker in clinical practice.
ISClll y FEDER (P14/00253), Fundacion Séneca 19873/GERM/15

ASY 38.1 | Plasma miRNA Expression as
Risk Marker of Stroke in Patients with Atrial
Fibrillation

R. Teruel-Montoya®?; A.B. Arroyo; P. Valledor!; M.A. de los
Reyes-Garciai; N. Garcia-Barberal; V. Vicente1‘2; F. Marins;
V. Roldan®; R. Gonza’lez-Conejerol; C. Martinez!

IServicio de Hematologia y Oncologia Médica, Hospital Universitario Morales
Meseguer, Centro Regional de Hemodonacion, Universidad de Murcia, IMIB-
Arrixaca, Murcia, Spain, 2CB15/00055-CIBERER, Murcia, Spain, *Hospital Virgen
de la Arrixaca, IMIB-Arrixaca, Murcia, Spain

Background: Atrial fibrillation (AF) is a highly prevalent disorder that
contributes to increased mortality and morbidity. The use of oral an-
ticoagulation (OAC) reduces stroke risk, even using risk stratification
scales such as CHA2DS2-VASc score, AF patients with OAC suffer
from stroke. Thus, searching new biomarkers is needed to improve the
clinical management of these patients. In recent years miRNAs, have
become important players in cardiovascular biology.

Aims: To evaluate the expression of plasma miRNAs in AF patients
with OAC and to investigate their prognostic value for the risk of
stroke.

Methods: From 789 AF patients with stable OAC for 6 months
(INR=2-3) with a median follow-up of 2888 days, we randomly selected
10 patients, who had suffered from stroke and 10 age and sex-matched
patients who did not developed stroke during the same follow-up.
Samples were obtained when AF was diagnosed. MiRNAs were purified
using Nucleo Spin miRNA Plasma Kit (Macherey-Nagel). Plasma focus
miRNAs PCR panel V4 (Exiqon) was used to evaluate miRNA expression
and GraphPad Prism 5 was employed to analyze data.

Results: Using t-test Sidak-Bonferroni, we observed that miR-328
and miR-22-3p, had up-regulated levels in stroke patients compared
to the no-stroke group (p-value< 0.1; fold>1.5). Confirmation of the
arrays in the same cohort was performed with individual gRT-PCRs.
Only miR-22-3p remained statistically elevated in stroke patients (p-
value=0.017; fold=2.13).

Conclusions: AF patients who suffered from stroke, showed high lev-
els of miR-22-3p. This miRNA has been associated with hypertrophy
and cardiac remodeling. These data suggest that miR-22-3p could be
a potential prognostic marker of stroke and could provide additional
information to current risk stratification schemes (such as CHA2DS2-
VASc) to improve the clinical management of AF patients.

Funding: ISCIlIl y FEDER (P14/00253); Fundaciéon Séneca 19873/
GERM/15.
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ASY 07.1 | Deriving the Full Atom Structure
for the Coagulation Factor XlIl A,B, Hetero-
tetrameric Complex by Molecular Modeling
Using Guiding Constraints Based on Mass
Spectrometric Analysis of the Complex

S. Singhl; A. Nazabal?; V. Ivaskevicius®; J. Dodt?;
H. Philippou®; J. Oldenburg?; A. Biswas®

Unstitute of Experimental Haematology and Transfusion Medicine, University

Clinic Bonn, Bonn, Germany, 2CovaIX, Zurich, Switzerland, 3Paul Ehlrich Institute,
Langen, Germany, “Leeds Institute of Cardiovascular and Metabolic Medicine LIGHT
Laboratories, University of Leeds, Leeds, United Kingdom

Background: The coagulation Factor XIII (FXIIl) is a heterote-
tramer composed of two catalytic A and two protective/regula-
tory B subunits. The structure of this heterotetramer complex is
not known.

Aims: To use cross-linking chemistry in conjunction with High-
Mass MALDI mass spectrometry and nLC Orbitrap MS/MS analysis
to determine inter and intra-subunit interface residues within the
FXIIIA,B, heterotetramer complex and then to use these residues
as guiding constraints to generate an accurate all atom model of the
complex.

Methods: The FXIIIA,B, complex was purified from the plasma con-
centrate Fibrogammin by size exclusion chromatography. The intact
purified complex was subjected to chemical cross-linking and High-
Mass MALDI MS analysis to determine the stoichiometry and mo-
lecular weight of the intact protein complex. The cross-linked protein
complex was subjected to proteolysis using five different enzymes
(Trypsin, Chymotrypsin, Elastase, Thermolyse and ASP-N). The pep-
tides generated were injected in an nLC chromatographic system
coupled with an Orbitrap mass spectrometer. After MS/MS analysis,
XQuest and Stavrox softwares were used to identified the interlink
peptides of the complex. The residues identified were used as guiding
constraints to dock a threaded model of the FXIIIB, subunit on the
repaired (gaps and loops filled) crystal structure of the FXIIIA, subunit.
The resulting model was subjected to classical MD simulation to check
for stability.

Results: The High-Mass MALDI MS analysis allowed the detection
of the intact cross-linked protein complex, its molecular weight
and its stoichiometry. Post proteolysis more than 85% of the
sequence of FXIIIA,B, complex is covered by the peptide mass
fingerprint. The model generated from the interface residues de-
tected in the MS coverage is very stable as observed from a long
MD simulation.

Conclusions: We have been able to generate an accurate all atom
model of the FXIIIA,B, heterotetramer based on experimental
data.

ASY 07.2 | Reciprocal Inter-tissue Regulation of
Factor XllI-A and -B Subunits Determines Factor
Xl Levels in Plasma

J.R. Byrnes; A.S. Wolberg

University of North Carolina at Chapel Hill, Department of Pathology and
Laboratory Medicine, Chapel Hill, United States

Background: Plasma coagulation factor XIII (FXII) is composed of two
zymogen FXIII-A subunits and two carrier FXIII-B subunits (FXIII-AZBz).
FXIII-A is produced in bone marrow-derived cells, whereas FXIII-B is
synthesized by hepatocytes. FXIII-B stabilizes FXIII-A; consequently,
deficiency in either subunit is associated with bleeding. Interestingly,
FXIlI-A-deficient mice and humans have decreased levels of FXIII-B.
In humans, therapeutic infusion of recombinant FXIII-A, (rFXIII—AZ)
increases FXIII-B levels. The mechanism mediating this inter-tissue
reciprocal regulation has not been defined.

Aims: Determine how FXIII-A regulates FXIII-B levels.

Methods: FXIII-B protein and mRNA were measured using Western blot-
ting and RT-gPCR, respectively. Liver proteomes were compared using
label-free quantitative mass spectrometry and KEGG pathway analysis.
Results: rFXIII-A, treatment increased FXIII-B production in two
human hepatocellular carcinoma lines (HepG2 and Huh7), but did not
promote cell growth or increase FXIII-B stability. F13a”" mice infused
with rFXIII-A, showed increased FXIII-B levels within 3-6 hours, and
by 24 hours, FXIII-B levels were similar to levels in F13a™* mice. F13b
mRNA isolated from treated cell cultures and livers of infused mice
was not elevated relative to untreated controls, suggesting FXIII-A did
not enhance F13b gene expression. Proteomic profiling of liver lysates
from F13a**, F13a”", and rFXIIl-A,-infused F13a”" mice identified
unique proteins that were significantly upregulated in both F13a**
and rFXIlI-A,-infused F13a”" mice relative to F13a”" mice. Pathway
analysis reveals several of these proteins regulate RNA processing.
Conclusions: FXIII-A and FXIII-B subunits show reciprocal regulation in
mice and humans. FXIII-B promotes FXIII-A stability in circulation, while
FXIII-A enhances FXIII-B production, likely via post-transcriptional pro-
cessing. ldentification of this unique regulatory mechanism exposes

newly-recognized inter-tissue crosstalk critical for hemostasis.

ASY 07.3 | Plasma-, but Not Platelet-factor XllI
Promotes Red Blood Cell Retention in Contracted
Clots and Mediates Clot Size during Venous
Thrombosis

S. Kattula®; J.R. Byrnes®; 5.M. Martin?; B.C. Cooley?;

M.J. Flick®; A.S. Wolberg®

University of North Carolina at Chapel Hill, Department of Pathology and Laboratory
Medicine, Chapel Hill, United States, 2College of New Jersey, Department of Chemistry,
Ewing Township, United States, *Cincinnati Children’s Hospital Medical Center,
Division of Experimental Hematology and Cancer Biology, Cincinnati, United States

Background: The transglutaminase factor Xl (FXIII) plays a seminal

role in venous thrombosis by crosslinking fibrin a-chains and promoting



red blood cell (RBC) retention in contracted clots. However, the con-
- vs. platelet (FXIIIplt)—derived FXIII to
clot composition, thrombosis, and hemostasis remain undefined.

and FXIIIplt
composition, and size. Identify the level of FXIII deficiency that re-

tributions of plasma (FXIII

plasma)

Aims: Determine the role of FXIII in clot contraction,

plasma
duces thrombus weight without increasing bleeding.

Methods: Thrombin generation, FXIII activation, and fibrin crosslink-
ing were measured in whole blood, platelet-rich plasma (PRP) and
reconstituted whole blood and PRP from F13a**, F13a*", and F13a”
’ mice by calibrated automated thrombography and western blotting.
Mice were subjected to inferior vena cava thrombosis, as well as tail
transection and saphenous vein bleeding assays.

Results: FXIIlI activation and fibrin crosslinking were delayed in
F13a*" PRP relative to F13a** PRP, but thrombin generation and clot
contraction were similar in PRP across genotypes. In reconstituted as-
plasmar PUt NOE FXII
crosslinks. Similarly, the absence of FXIII

formed fibrin a-chain
but not FXIIIp,t, de-
creased RBC retention in reconstituted whole blood contracted clots,

says, PRP containing FXIII it

plasma’

resulting in smaller clots. In vitro and in vivo, FXIII deficiency reduced
thrombus weight in a gene dose-dependent manner. In hemostatic
challenges, F13a”", but not F13a*", mice had prolonged tail bleeding
times, whereas no genotype-dependent difference was observed fol-
lowing saphenous vein puncture.

Conclusions: FXIIl deficiency results in a gene dose-dependent de-
crease in thrombus weight without altering thrombin generation
but not FXIIIplt,

crosslinking, promoting RBC retention and increased thrombus

or platelet contraction. FXIII mediates fibrin

plasma’

weight. Imposition of mild-to-moderate FXIII deficiency may reduce
venous thrombosis without simultaneously increasing bleeding risk.

ASY 07.4 | FXIll on Cold-stored Platelet Surface
Enhance Clot Contraction and Anti-fibrinolysis

P.M. Nair'Z X. Wu?; A. Wells®; J.D. Keesee?; L. Bin%;
C. Lafleur®; A.P. Capz; A.K. Ramasubramanian®

1University of Texas at San Antonio, Department of Biomedical Engineering, San
Antonio, United States, 2U.S. Army Institute of Surgical Research, Coagulation and
Blood Research, Ft. Sam Houston, United States, *U.S. Army Institute of Surgical
Research, Dental and Craniofacial Trauma Research, Ft. Sam Houston, United
States, *San José State University, Department of Biomedical, Chemical and
Materials Engineering, San José, United States

Background: Currently, platelets (PLT) for transfusion are stored at
room temperature (22°C, RT) for up to 5 days, although recently FDA
clarified that PLT stored in cold (4°C) for up to 72 h may be used
for active hemorrhage. We have previously demonstrated that 4C-
stored PLT have significantly better metabolic reserves, hemostatic
responses to agonists and inhibitors, and clot strength, compared
to RT-stored PLT. Recently, we discovered a novel mechanism of
fibrinogen-mediated plasma-FXIll binding to 4C-stored PLT surface
as the principal contributor to enhanced clot strength.

Aims: To test the hypothesis that increased FXIIl activity on 4C-stored
PLT surface will increase fibrin cross-linking, clot contraction, and

anti-fibrinolytic activity.
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Methods: Clinical clot retraction assay in normal, FXIIl-deficient plasma
or with FXIIl inhibitor was employed along with immunohistochemistry,
electron microscopy and serum analysis to investigate structure and com-
position of retracted clots. Image analysis was used to quantify porosity,
morphological parameters, and PLT-fibrin interaction from clot histology.
Lytic properties in tPa were measured by ROTEM. (n=4,*P=0.05).
Results: Clots formed by 4C-stored PLTs were heavier than those from
RT-stored PLTs, (Fig. 1A) with a highly organized structure compared
to a disintegrated structure in RT PLT clots (Fig. 1B). 4C-stored PLT,
but not RT-stored PLT, actively interacted with fibrinogen and formed
nucleating centers for fibrin formation and cross-linking yielding clots
with denser, thinner and unswerving fibrin network which offer lytic
resistance to tPa (Fig. 1C). Results with FXIlI-deficient plasma and
FXIIl inhibitor corroborate that plasma FXIII binding to 4C-stored PLT
surface is a key regulator of these processes.

Conclusions: We have shown that FXIII-mediated fibrin crosslinking on
4C-stored PLT surface improve contraction and mitigate fibrinolysis form-
ing strong and stable clots necessary to combat traumatic hemorrhage.
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ASY 15.1 | The Antithrombotic Protein C
Activator E-WE Thrombin Supports Fibrinolysis
by Inhibiting TAFI Activation

B. Markwayl; M. Wallisch™?; N. Verbout®?; C. Lorentz"?;
M. Carris®; O. McCartyz; A. Gruber®?; E. Tucker'?

lAronora, Inc., Portland, United States, 2Oregon Health & Science University,
Portland, United States

Background: Thrombin contributes to clot stabilization by activat-
ing thrombin-activatable fibrinolysis inhibitor (TAFI). The thrombin
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mutant, E-WE thrombin, has diminished activity toward procoagulant
substrates but can still activate protein C when bound to thrombo-
modulin (TM), making it a potent antithrombotic enzyme. Activation
of TAFI by thrombin also requires TM but the specificity of E-WE
thrombin for TAFI is unknown.

Aims: The aim of this study was to investigate whether E-WE throm-
bin activates TAFI and to determine whether E-WE thrombin can act
as a profibrinolytic agent through competitive inhibition of thrombin-
mediated TAFI activation.

Methods: The ability of E-WE thrombin to activate TAFI was evalu-
ated using Western blot and quantitative colorimetric assays to meas-
ure hippuric acid generation by activated TAFI. For both experiments,
purified TAFI was incubated with wild-type (WT) thrombin and/or
E-WE thrombin with or without rabbit TM for increasing times before
downstream analysis. Lysis of a formed plasma clot was measured by
recording the time until plasma liquefied again.

Results: Western blotting and quantitative assays showed that E-WE
thrombin was a poor activator of TAFI compared to WT throm-
bin in the presence of TM. Whereas WT thrombin activated TAFI
within minutes, we found no evidence of equimolar E-WE thrombin-
mediated activation until nearly 1 hr. Furthermore, E-WE thrombin

concentration-dependently inhibited thrombin-mediated activation of
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FIGURE 1 E-WE thrombin is a poor activator of TAFI compared
to WT thrombin
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FIGURE 2 E-WE thrombin dose-dependently inhibits thrombin-
mediated activation of TAFI

TAFI. Finally, when both E-WE thrombin and tPA were incorporated
within plasma clots, lysis was accelerated by up to 74% compared with
the addition of tPA alone.

Conclusions: Our data suggest that the human thrombin analog, E-WE
thrombin, which is a selective protein C activator under development
for treating acute thrombotic emergencies, also may act as a profi-
brinolytic agent through inhibition of TAFI activation. These data sug-
gest that co-administration of E-WE thrombin with tPA may improve
the efficacy of thrombolysis.

ASY 15.2 | Plasminogen Activator Inhibitor
1 is Retained on the Surface of Activated
Platelets in a allbp, and Fibrin Dependant
Manner

G.B. Morrow; N.J. Mutch; C.S. Whyte

University of Aberdeen, Institute of Medical Sciences, Aberdeen, United Kingdom

Background: Plasminogen activator inhibitor 1 (PAI-1) is the principal
physiological inhibitor of tissue-type plasminogen activator and uroki-
nase. Platelet a-granules harbour the primary pool of PAI-1, which is
secreted upon activation.

Aims: To analyse the retention of platelet-derived PAI-1 on the acti-
vated platelet membrane.

Methods: Platelets activated with collagen * thrombin receptor activa-
tor peptide 6 (TRAP-6) or thrombin were analysed for PAI-1 by ELISA
and activity assay. Tirofiban was included to inhibit allbp; or fibrin
polymerisation blocked with Gly-Pro-Arg-Pro (GPRP). Flow cytometry
and confocal microscopy were performed using fluorescently-labelled
antibodies to PAI-1, fibrin(ogen), allbf, and the a-granule marker, P-
selectin. Chandler model thrombi lysis and Hemacore analysis was
performed with platelet-rich plasma * a neutralising antibody to PAI-1
and lysed with tPA.

Results: Real-time lysis of platelet-rich clots revealed a significant
increase upon inhibition of PAI-1 (20 + 13 min vs. >60 min), which
was mirrored by a 3-fold increase in the lysis rate of Chandler model
thrombi. The majority of PAI-1 antigen was detected in the platelet
releasate, however ~20% was associated with the membrane frac-
tion. Flow cytometry revealed an increase in membrane PAI-1 with
TRAP-6 stimulation, however maximum exposure was observed with
thrombin; suggesting a role for fibrin in PAI-1 retention. Tirofiban
and GPRP attenuated membrane-bound PAI-1 on activated platelets.
Similarly, PAI-1 antigen was reduced in the membrane fraction by ti-
rofiban (73 £ 7%) and GPRP (64 + 3%), as quantified by ELISA. PAI-1
was observed as a “cap” on phosphatidylserine positive platelets, co-
localizing with fibrin(ogen), allbp, and P-selectin. Blocking allbp, and
fibrin polymerisation completely abrogated PAI-1 activity associated
with the membrane fraction.

Conclusions: Our data reveals a striking dependence for allbf, and
fibrin in modulating the retention of active, platelet-derived PAI-1 on

the surface of activated platelets.



ASY 15.3 | The Signaling Lipid Sphingosine-
1-Phosphate (S1P) Regulates Expression

and Secretion of the Plasminogen Activator
Inhibitor-1 (PAI-1) in Differentiated Fat Cells

V. Witschel; A. Bohm; C. Joseph; E. Moritz; B.H. Rauch

Universitdtsmedizin Greifswald, Institut flir Pharmakologie, Greifswald, Germany

Background: The versatile lipid signaling molecule sphingosine-1-
phosphate (S1P) is a regulator of immune functions such as utilization
of immune cells and local inflammatory responses. It has also been
suggested as a link between inflammation and coagulation as plate-
lets generate and release large amounts of S1P upon activation. S1P
regulates expression of the protease-activated receptors (PARs) to
enhance cellular responses to thrombin in monocytes and has been
implicated in mechanisms of platelet activation.

Aims: Since hyperlipidemia and obesity are typical risk factors for
thrombosis, this study investigates possible effects of S1P on pro-
thrombotic gene expression in adipocytes in vitro.

Methods: Murine 3T3-L1 fibroblasts were differentiated with MDI
(methylisobutylxanthine, dexamethasone, insulin) induction medium.
Gene expression of adiponectin, PAR1-4, the S1P receptors S1PR1-5
and the anti-fibrinolytic factor plasminogen activator inhibitor-1
(PAI-1) were determined by RT-PCR. PAI-1 protein was measured by
Western blotting and ELISA.

Results: MDI-induced differentiation resulted in characteristic phe-
notypical changes as well as a 600-fold increase in adiponectin ex-
pression. Cell viability was maintained and apoptosis not significantly
elevated. Expression of the PARs and S1PRs was reduced in differ-
entiated adipocytes which fitted with cellular senescence. Incubation
of adipocytes with S1P (0.3 to 10 pM) resulted in a significant up-
regulation of PAR-1 (2.7-fold) and PAI-1 (8-fold) mRNA. Conversely,
thrombin (0.1 to 3.0 units/mL) induced expression of S1PR3, but not
of the other S1P receptors. S1P also highly significantly induced PAI-1
protein expression and secretion to the culture media (about 4-fold).
This was attenuated by pharmacological inhibition of S1PR2 and -3,
but not by a S1PR1 inhibitor.

Conclusions: S1P regulates expression and secretion of PAI-1 in adipo-
cytes in vitro. This mechanism may modulate the pathogenesis of throm-

bosis in individuals at risk such as in obesity or metabolic syndrome.

ASY 15.4 | CPU Inhibition with AZD9684:
Effects on Fibrinolytic Rate in Different in vitro
Models

D. Leenaerts’; S. Loyau2; J.C. Mertens?; M. Jandrot-Perrus?;
D. Hendriks®

1University of Antwerp, Department of Pharmaceutical Sciences, Laboratory of
Medical Biochemistry, Antwerp, Belgium, ZUniversity Paris Diderot, UMRS-1148
INSERM, Laboratory for Vascular Translational Science, Paris, France

Background: Carboxypeptidase U (CPU, CPB2, TAFla) is a basic car-
boxypeptidase able to downregulate fibrinolysis.
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Aims: At this moment, little is known about the contribution of the CPU
system to clot resistance in more advanced hemostatic models that in-
clude components such as blood cells and shear stress. The aim of this
study is to evaluate the effect of AZD9684, a small molecule CPU inhib-
itor, in different in vitro systems with an increasing grade of complexity.
Methods: The contribution of the CPU system was evaluated in the
following systems: I) standard plasma clot lysis; II) front lysis with con-
focal microscopy in platelet free and platelet rich plasma; Ill) throm-
boelastometry in whole blood (ROTEM); V) microfluidic system with
whole blood under arterial shear stress. All experiments were car-
ried out in the absence or presence of AZD9684 (5 uM) in at least
5 healthy volunteers. In the experiments without inhibitor, samples
were collected in order to assess proCPU (TAFI, proCPB2) consump-
tion. Data are presented as mean + SEM.

Results: During standard in vitro clot lysis in plasma, addition of
AZD9684 resultedina 22.1 + 4.2% faster lysis. In ROTEM experiments
we also found a clear acceleration of fibrinolysis. Lysis onset time de-
creased by 41.6 + 3.9% in the presence of the inhibitor. Additionally,
for both clot lysis and ROTEM a dose-dependent response of
AZD9684 was observed and a clear consumption of proCPU was de-
tected. Front lysis experiments in PFP resulted in a 33.6 + 2.6% faster
lysis in the presence of AZD9684. In PRP however only a tendency
towards faster lysis was observed. Finally, fibrinolytic rate was accel-
erated by 15% in the microfluidic system when AZD9684 was added.
No effect on platelet binding and DNA-content were observed.
Conclusions: Overall these experiments provide evidence that the
CPU system is able to modulate fibrinolysis in complex biological
systems. What the clinical significance of this observation is, requires
more research.

ASY 28.1 | Fibrin Protofibril Structure at the
Atomic Level

V. Barsegov'?; A. Zhmurov?; A.D. Protopopova®;
R.I. Litvinov®*; P. Zhukov?; A.R. Mukhitov®; JW. Weisel®

University of Massachusetts at Lowell, Department of Chemistry, Lowell, United
States, 2Moscow Institute of Physics and Technology, Dolgoprudny, Russian
Federation, 3University of Pennsylvania, Perelman School of Medicine, Department
of Cell & Developmental Biology, Philadelphia, United States, *Institute of
Fundamental Medicine and Biology, Kazan Federal University, Kazan, Russian
Federation

Background: Fibrin polymerization starts when fibrinopeptides A are
cleaved from the central nodule of the fibrinogen molecule. The ex-
posed knobs ‘A’ then bind to the holes ‘a’ of the neighboring fibrin
molecule, thus forming double stranded half-staggered fibrin oligom-
ers. These oligomers elongate, spanning 10-15 monomers, thereby
forming fibrin protofibrils, an important intermediate structure of
fibrin polymer. Although a considerable amount of experimental ef-
fort has been expended to gather structural information about fibrin
protofibrils, the atomic-level details remain elusive.

Aims: To construct the atomic structure of fibrin protofibrils and
to characterize atomic-level interactions that stabilize the double-
stranded half-staggered arrangement in fibrin protofibrils.
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Methods: Multiscale computational modeling, which combines the
full-atom MD simulations (both explicit and implicit water schemes),
coarse-grained Langevin simulations. Experimental validation was
performed using high-resolution atomic force microscopy imaging.

Results: The full atomic three-dimensional model of a fibrin protofi-
bril that consists of 19 fibrin monomers was reconstructed compu-
tationally. The amino-acid residues that were not resolved by X-ray
crystallography were incorporated into the structures, including the
aC chain. In excellent agreement with experimental data, the struc-
ture of the protofibril shows a twist, with one strand wrapping around
the other. The knobs ‘A’ participate in the intra-molecular interactions
within each protofibril, whereas the knobs ‘B’ are capable of forming

in both intra- and inter-protofibril non-covalent bonds with holes ‘b’.
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FIGURE 1 Structure of fibrin protofibril, reconstructed computationally,
with the A-a and B-b knob-hole bonds, y-y crosslinks, and «C chains.

Conclusions: By employing our multiscale modeling approach, we
have resolved and characterized in atomic detail the complete struc-
ture of fibrin protofibrils.The structures are availible for download-
ing in the PDB format at http://faculty.uml.edu/vbarsegov/research/
fibrin.html

ASY 28.2 | Extended D-E Interaction Sites
Near the Classical Knob-hole Binding Site Play an
Important Role in Fibrin Polymerisation and Clot
Formation

N. Asquith’; C. Duval'; M. Domingues?; H. McPherson®;
F. Macrae®; S. Connell®; V. Barsegov?; R. Ariens®

University of Leeds, Leeds Inst. of Cardiovascular & Metabolic Medicine, Leeds,
United Kingdom, 2University of Lisbon, Institute of Molecular Medicine, Lisbon,
Portugal, 3University of Leeds, Molecular and Nanoscale Physics Group, Leeds, United
Kingdom, #University of Massachusetts, Department of Chemistry, Lowell, United
States

Background: Molecular simulations indicate the presence of an ex-
tended binding interface beyond the traditional knob-hole interactions
that occur when thrombin converts fibrinogen to fibrin (Kononova,
JBC 2013). Within this extended binding interface, yAsp297, yGlu323
and yLys356 in the D-region of one fibrin molecule interact with
BLys58, pAspé1 and BHis67 in the E-region of another, respectively.
The effects of these novel electrostatic interactions on fibrin poly-
merisation and clot structure are unknown.

Aims: To study the role of the extended knob-hole interface in poly-
merisation kinetics, clot structure and clot mechanics.

Methods: Recombinant human fibrinogen yDEK variant (yD297N/
E323Q/K356Q) and wild-type (WT) were produced in CHO cells and

purified by affinity chromatography. Clot polymerisation kinetics were

studied by turbidity. Clot visco-elastic properties were determined by
magnetic tweezers. Confocal microscopy was used to study clot for-
mation, clot structure and clot lysis.

Results: yDEK showed extended lag phase (+30%), slower clotting
rate (-45%) and lower maximum OD (-41%) compared to WT. This
variant produced a denser clot network (+41%) in hydrated condi-
tions compared to WT, which resulted in slower lysis rates (-37%).
Frequency dependent moduli were calculated and G’ (elastic modu-
lus), was similar at 0.1Hz but higher at 1 and 10Hz, compared to WT.
G” (energy loss modulus) was increased at 0.1Hz 1Hz and 10Hz, com-
pared to WT. The loss tangent (tang, visco-elasticity) was increased at
0.1Hz and 1Hz but similar at 10Hz.

Conclusions: The abolition of electrostatic interactions responsible for
the extended binding interface results in altered polymerisation kinet-
ics (prolonged protofibril formation), clot structure and viscoelastic
properties. Our findings support previous molecular simulations and
demonstrate that the D-E binding interface extends beyond the clas-
sical knob-hole interaction to reinforce fibrin polymerisation.

ASY 28.3 | The Factor VII Activating Protease
(FSAP) Accelerates Fibrinolysis by Altering Fibrin
Clot Structure

M. Etscheid®; S. Subramaniam?; G. Lochnit®; M. Zabczyk®;
K.-M. Hanschmann’; A. Undas*: S. Kanse®

paul Ehrlich Institute, Haematology/Transfusion Medicine, Langen, Germany,
2University of North Carolina, Division of Hematology/Oncology, Chapel Hill, United
States, ®Justus Liebig University, Department of Biochemistry, Faculty of Medicine,
Giessen, Germany, 4Jagiellonian University Medical College, Institute of Cardiology,
Krakow, Poland, >Paul Ehrlich Institute, Section Biostatistics, Langen, Germany,
SUniversity of Oslo and Oslo University Hospital, Oslo, Norway

Background: The plasma Factor VII activating protease (FSAP) af-
fects both coagulation and fibrinolysis, although a physiologic role in
haemostasis is still unclear. A pro-fibrinolytic activity is attributed to
FSAP due to its ability to activate plasminogen activators. Cleavage
of fibrinogen by FSAP in plasma has been reported, but the conse-
guences for fibrinolysis are not known. Here we re-investigated the
pro-fibrinolytic potential of FSAP with a particular emphasis on its in-
teraction with fibrinogen.

Aims: To systematically investigate the influence of FSAP on clot
structure and fibrinolysis.

Methods: Processing of fibrinogen by FSAP was analyzed by SDS-
PAGE, Western blotting, RP-HPLC and N-terminal sequencing. Clot
formation and lysis were studied by clot lysis time assay or by thromb-
elastometry. The clot structure was visualized by laser scanning
microscopy and scanning electron microscopy. The functional char-
acterization of fibrin clots included clot permeability and resistance
to lysis by tPA.

Results: FSAP accelerated fibrinolysis independently of the activation
of plasminogen activators by cleaving fibrinogen at multiple sites in
the Bp chains and within the aC-region of the Aa chains, generating
a unique fibrinogen isoform. Clots of FSAP-treated plasma had a less



coarse fibrin network with thinner fibers and lower pore size, but still
were less resistant to lysis by exogenous tPA. Similar observations
were made in plasma after activation of endogenous FSAP. The ef-
fects of FSAP on clot structure and permeability were less pronounced
in FXIll-depleted plasma, suggesting that in the aC-region important
donor-and acceptor sites for FXIII cross-linking are involved.
Conclusions: Altering the fibrin clot structure in a unique way is a novel
function of FSAP and is the main mechanism of its pro-fibrinolytic ac-
tivity in plasma. Once activated in plasma, FSAP assumes a protective
function in the vasculature by rendering fibrin clots more susceptible
to lysis and reducing the risk of thrombosis.

ASY 28.4 | Relevance of Fibrinogen «-chain
Cross-linking in Clot Formation, Structure, and
Stability

C. Duval'; M. Gold*; H. McPherson®; N. Asquith?; S. Baker?;
M. Dominguesz; R. Ajjan’; V. Ridgers; S. Connell®;
H. Philippou’; R. Ariens®

University of Leeds, Leeds Inst. of Cardiovascular & Metabolic Medicine, Leeds,
United Kingdom, 2Universit“y of Lisbon, Institute of Molecular Medicine, Lisbon,
Portugal, 3University of Sheffield, Dpt of Infection, Immunity & Cardiovascular
Science, Sheffield, United Kingdom, *University of Leeds, Molecular and Nanoscale
Physics Group, Leeds, United Kingdom

Background: FXIII plays a major role in stabilising clots by cross-
linking fibrin y- and a-chains. Previous studies using a fibrinogen
(FGN) mutant (y3X), unable to cross-link y-chains, indirectly revealed
that a-chain cross-linking may play a role in increasing clot stiffness
and decreasing clot lysis rate. We have now produced a FGN mutant
(a4X) where all 4 glutamine residues previously identified as substrate
for a-chain cross-linking by FXIII have been mutated.

Aims: The aims of this study were to directly investigate the relevance
of fibrin a-chain cross-linking in fibrin clot formation, structure and
stability.

Methods: FGN wild-type (WT), y3X (yQ398N/Q399N/K406R)
and a4X (@Q221N/Q237N/Q328N/Q366N) were produced in
CHO cells and purified by affinity chromatography. Cross-linking
of a- and y-chains was analysed by SDS-PAGE. Fibrin formation
and lysis were studied by turbidity. Microscale fibrin viscoelasticity
was analysed by magnetic tweezers. ANOVA was used to analyse
the data.

Results: SDS-PAGE showed that whilst a- and y-chains were cross-
linked within 15 and 5 minutes (respectively) for WT, a-chain
cross-linking was largely delayed (120min) for a4X whilst y-chain
cross-linking was abolished for y3X. Preliminary data showed that the
addition of FXIIl increased the time to half lysis for WT and y3X, but
not for a4X. Magnetic tweezers showed that in the absence of FXIII,
clot stiffness (G', storage modulus) was decreased for both a4X and
y3X, compared to WT. When FXIIl was added, G’ was significantly
increased for WT and y3X, but unchanged for a4X.

Conclusions: Our data show that fibrin a-chain cross-linking is a key

player in reducing lysis and increasing clot stiffness. This novel FGN
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variant provides a welcome tool for the study of (patho)physiological

role of fibrin a-chain cross-linking by FXIIl in vitro and in vivo.

HEMORRHAGIC DISORDERS, HEMOPHILIA

ASY 01.2 | Fitusiran, an Investigational RNAi
Therapeutic Targeting Antithrombin for the
Treatment of Hemophilia: Interim Results from
a Phase 2 Extension Study in Patients with
Hemophilia A or B with and without Inhibitors

K.J. Pasi’; P. Georgiev?; T. Mant®; M.D. Creagh®;

T. Lissitchkov®; D. Bevan®; S. Austin’; C. Hay®; I. Hegemann’;
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Oyniversity Hospital Southampton NHS Foundation Trust, Southampton, United
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Haemostasis & Thrombosis Centre, Hampshire Hospitals NHS Foundation Trust,
Basingstoke, United Kingdom, **Alnylam Pharmaceuticals, Cambridge, United
States, 14University of Pittsburgh and Hemopbhilia Center of Western Pennsylvania,
Pittsburgh, United States

Background: Hemophilia is a bleeding disorder characterized by a de-
fect in the ability to generate sufficient thrombin for effective hemo-
stasis. Fitusiran is a subcutaneously (SC) administered investigational
RNA interference (RNAI) therapeutic targeting antithrombin (AT) as a
means to improve thrombin generation (TG) and promote hemostasis
in patients with hemophilia A or B with and without inhibitors. Interim
data from the Phase 1 study showed fitusiran was generally well tol-
erated and administration of monthly fitusiran led to dose-dependent
AT lowering, TG increase, and decrease in bleeding frequency (Pasi KJ,
et al. Haemophilia. 2016, 22(Suppl 4). Pasi KJ et al. Blood. 2016, 128:
1397. Ragni MV et al. Blood. 2016, 128: 2562.).

Aims: To report interim safety, pharmacodynamics (PD), and clinical
activity of fitusiran from the Phase 2 extension study.

Methods: The Phase 2 open label extension study (NCT02554773)
included patients with hemophilia A or B with and without inhibitors,
previously dosed in the Phase 1 study. Patients received monthly,
fixed SC doses of fitusiran, 50 mg or 80 mg.

Results: As of Oct 2016, 23 patients were enrolled in the study.
Previously reported data showed that fitusiran was generally well
tolerated, with no serious adverse events related to study drug and
no thromboembolic events. Once-monthly subcutaneous dosing
achieved dose-dependent AT lowering of ~80% and TG levels ap-
proaching the lower end of normal range. Exploratory post-hoc
analysis of bleed events showed median ABR=1 in patients without
inhibitors and median ABR=0 in patients with inhibitors. Bleed events
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were successfully managed with either replacement factors (patients
without inhibitors) or bypassing agents (patients with inhibitors).
Updated safety, tolerability and clinical activity, including the manage-
ment of bleed events, will be presented.

Conclusions: Emerging clinical data suggest that fitusiran-mediated
lowering of AT may be a promising investigational approach for pro-

moting hemostasis in hemophilia.

ASY 01.3 | Musculoskeletal Ultrasound for
Intra-articular Bleed Detection: A Highly Sensitive
Imaging Modality Compared to Conventional
Magnet Resonance Imaging

S. Nguyen®; X. Lu®3; Y. Ma?%; J. Du?3; EY. Chang?®;
A. von Drygalski4'5

Michigan State University, College of Human Medicine, Grand Rapids, United
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SUniversity of California San Diego, Radiology, San Diego, United States, “University
of California San Diego, Medicine, San Diego, United States, °The Scripps Research
Institute, Molecular Medicine, La Jolla, United States

Background: There is an increasing demand for musculoskeletal ultra-
sound (MSKUS) to detect hemophilic joint bleeding, but there is un-
certainty regarding the blood detection concentration threshold, and
if magnetic resonance imaging (MRI) would be more accurate.

Aims: We studied intra-articular blood detection by MSKUS in com-
parison to MRI.

Methods: Blood concentrations of O, 5, 10, 25, 50, 75 and 100% in
plasma or saline (enriched with 2 mg/mL hyaluronic acid to mimic
joint fluid) were imaged at room temperature after 0-2 hrs, 5 hrs,
1 day, 3 days, and 1 week after transfer into 3-5 cc syringes, and
also after injection of 3-5 cc into metatarsophalangeal joints of ca-
daveric pig feet. MSKUS was performed using a 9-18 MHz linear
transducer, and MRI was performed at 3T using T1-weighted and
T2-weighted fat-suppressed sequences. Images were reviewed by
both a hematologist formally trained in MSKUS and a musculoskel-
etal radiologist.

Results: MSKUS permitted the detection of blood in syringes and pig
joint spaces at concentrations as low as 5%, demonstrated by the
presence of echogenic signals that were absent with plasma or saline
only. However, there was no visual difference in echogenicity in rela-
tion to blood concentrations. As blood clot and degradation products
formed over time, echogenicity patterns of the fluid changed dynami-
cally during the 1 week time course. In contrast, no discernible differ-
ences between fluids were visible on the T1-weighted or T2-weighted
fat-suppressed MRI images.

Conclusions: MSKUS is extremely sensitive to detect low concen-
trations of intra-articular blood at low volumes, and to discriminate
between bloody and non-bloody fluid, whereas conventional MRI
is not. These observations are the first of their kind, demonstrate
the advantages of MSKUS over MRI to detect intra-articular blood,
and should enable MSKUS for rapid bleed detection in hemophilia
clinics.

ASY 01.4 | The Thunder Study: Haemophilia
Epidemiology Treatment, Outcome and Unmet
Needs in the UK: An Analysis from the UK
National Haemophilia Database

C.R. Hay'; B.P. Palmer?; M. Scott?; H. Xiang?; C. Sima®;
D.P. Hart*; PW. Collins®
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Background: The Thunder study is an analysis of UK National
Haemophilia Database data sponsored by Roche.

Aims: It aims to determine the current Haemophilia A (HA) and inhibi-
tor epidemiology, treatment patterns and outcomes and to quantify
unmet needs for this patient group.

Methods: All 5732 patients (pts) registered with HA in 2015 were
analysed. 1428 pts with severe (1155) or moderate (273) HA using
the HAEMTRACK electronic pts diary were analysed for treatment
patterns and bleeding outcomes.

Results: We reported 1831, 884 and 3017 pts with severe, moderate and
mild HA, respectively, of whom 96%, 71% and 25% were treated in 2015.
Regular prophylaxis was used in 95% of children < 12 years (yrs), falling to
74% of pts age 240 yrs. A med. (IQR) of 3,591 IU/Kg/year (2,194-5,247)
and 1,321 1U/kg/year (250-3,642) in 2015 were used for severe and mod-
erate HA, respectively. Annual usage has increased by 21% (severe) and
25% (moderate) in 5 years through a 13% (severe) and 4% (moderate) in-
crease in pts and 8% (severe) and 21% (moderate) increase in treatment
intensity. Factor VIII inhibitors were reported at some time in 406/1831
(22%) of severe HA, 94/884 (11%) of moderate HA and 62/3017 (2%)
with mild HA. Inhibitors were present during 2015 in 161 (9%); 35 (4%)
and 61 (2%) pts with severe/moderate/mild HA, respectively. The age-
incidence of inhibitors was bimodal for both severe and moderate HA. In
inhibitor-free severe HA managed with prophylaxis, median annualized
bleed rate increased with age from 1.0 (IQR0 - 4.75) (< 12 yrs)to 3.0(1.0 -
8.0) (240 yrs). In severe inhibitor pts treated with prophylaxis, median ABR
was 2.0 (0.25 - 8.75) (<18yrs) and 3.0 (0.75 - 17.50) (>18yrs); Inhibitor
pts on bypass therapy prophylaxis had a median ABR of 11.0 (5.0 - 20.0).
Conclusions: The increase in ABR with age in inhibitor-free patients
was only partially corrected by prophylaxis. Inhibitors have a progres-
sive adverse effect on ABR. ABR is much higher in inhibitor than non-
inhibitor patients, despite prophylaxis.

ASY 12.1 | Next Generation Sequencing in
Patients with No Apparent Laboratory Platelet
Defect Despite Having an Extensive Bleeding
History

A. Maclachlan; S.P. Watson; N.V. Morgan

University of Birmingham, Institute of Cardiovascular Sciences, Birmingham, United
Kingdom




Background: Inherited bleeding disorders comprise a heterogeneous
group of diseases that reflect abnormalities of blood vessels, coagula-
tion proteins and platelets. Next-generation sequencing (NGS) tech-
nologies have been used previously for the rapid analysis of genes
implicated in bleeding disorders and genes known to have a key role
in haemostasis.

Aims: To determine the genetic aetiology of disease in a UK-wide cohort of
patients with no apparent laboratory platelet defect despite having an ex-
tensive bleeding history leading to a clinical diagnosis of a platelet disorder.
Methods: Patient blood was obtained and analysed using a unique
approach combining platelet phenotyping by lumi-aggregometry and
genotyping by whole exome sequencing (WES), as outlined by the UK-
Genotyping and Phenotyping of Platelets (GAPP) study.

Results: In the last 10 years, over 900 patients have been recruited
to the UK-GAPP study. Approximately 60% have no platelet defect
despite significant bleeding consistent with platelet dysfunction. To
date, patients with more than one affected family member in the ‘no
defect’ group have undergone WES (n=17). We have identified and
confirmed the genetic basis of disease in two related patients; a het-
erozygous genetic variant (c.1611 C>A) was found in THBD which
encodes the protein thrombomodulin and results in a stop codon and
truncation of the protein (p.Cys537Stop) showing proof-of-principle
of the workflow employed. In addition, novel variants in genes not
previously associated with haemostasis have been discovered through
our custom developed bioinformatic pipeline. The function of these
genes and their encoded proteins is under investigation.

Conclusions: WES combined with platelet phenotyping is an efficient
method of determining the genetic cause of disease in patients with
inherited bleeding disorders. In addition, it aids in the discovery of
novel genetic variants and genes not previously implicated in haemo-

stasis helping further our knowledge of haemostasis.
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Background: Management of patients with fibrinogen deficiency is
challenging because the minimum amount of fibrinogen to prevent
bleeding is unknown and thromboembolism may occur during substi-
tution therapy.

Aims: To evaluate the incidence of bleeding episodes in patients with
fibrinogen deficiency in a 3-year observational prospective study.
Methods: Data on 151 patients were collected in a web-based data-
base at baseline and every 6 months by 17 HTCs worldwide.
Bleeding incidence of any type of bleeding episode and cumulative
incidence of the first bleeding requiring replacement therapy were
calculated in patients with available data on both antigen and activity
levels.

Results: Activity and antigen levels were available on 98 patients (55
females/43 males), of whom 83 are currently on follow up. Twenty-
one (25%) patients were afibrinogenemic, 17 (20%) hypofibrinogen-
emic, 38 (46%) dysfibrinogenemic and 7 (9%) hypodysfibrinogenemic.
Patients were followed up for a median of 992 days (IQR:898-1098,
min-max:298-1397).

Prophylaxis regimen with fibrinogen concentrate was used in one
third of afibrinogenemic patients (7/21) with dosages range of 50-666
mg/Kg/month. Prophylactic treatment reduced the median number of
bleeding events per year [from 1 (min-max: 1-3) to 0.4 (min-max: O-
1.25)]. Two allergic reactions and no thrombotic events were reported.
Two deliveries (1 vaginal, 1 cesarean) and 15 surgeries (3 major, 10
minor, 2 dental) were performed successfully with no bleeding or
thrombotic events, using fibrinogen concentrate or antifibrinolytics.
Conclusions: This observational study showed that the bleeding in-
cidence decreased accordingly to plasmatic fibrinogen levels with
the highest in afibrinogenemia and the lowest in dysfibrinogenemia.
Preliminary data on prophylaxis in afibrinogenemia showed a reduc-
tion of bleeding episodes. A larger group of patients and a longer fol-
low up period are required to find the optimal target level to prevent
spontaneous major bleeding.
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TABLE 1 Shows results in patients on on-demand therapy. [Bleeding incidence in patients on on-demand therapy]

Afibrinogenemia

Bleeding incidence 0.73 (95% C1 0.48-0.97)

(patient-year-1)

Bleeding cumulative incidence 0.43 (95%C 1 0.11-0.64)

of the first bleeding treated
with replacement therapy at
1400 days of follow up

ASY 12.3 | Studying Adaptor Protein 3
Dependent Trafficking to Weibel-Palade Bodies
Using Hermansky-Pudlak Syndrome Type 2 Blood
Outgrowth Endothelial Cells

E. Karamginil; M. Hofman; F.P.J. van Alphenl; T. Kuijpers2’3;
S. Meijer1'4; J. Voorbergl; R. Bierings1

Sanquin Research, Plasma Proteins, Amsterdam, The Netherlands, >Sanquin
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Medical Center, University of Amsterdam, Pediatric Hematology, Inmunology
and Infectious Diseases, Amsterdam, The Netherlands, *Utrecht Institute for
Pharmaceutical Sciences, Utrecht University, Pharmaceutical Sciences, Utrecht,
The Netherlands

Background: Weibel-Palade bodies (WPBs) are endothelial se-
cretory organelles that contain Von Willebrand factor (VWF), P-
selectin and CD63 and play a crucial role in hemostasis. WPBs
belong to the lysosome-related organelles (LROs), which also in-
cludes platelet dense granules, melanosomes and lytic granules.
Trafficking of CD63 to WPBs is dependent on the Adaptor Protein
3 complex (AP3). Mutations in the AP3B1 gene, which encodes
for the AP3B3 subunit of the AP3 complex, result in Hermansky-
Pudlak syndrome 2 (HPS2). HPS2 is a rare genetic disorder that
leads to a bleeding diathesis as a result of abnormal platelet dense
granule formation, but secretory organelle defects in HPS2 are not
restricted to platelets.

Aims: The objective is to investigate the role of AP3-dependent mech-
anisms in trafficking of proteins to WPBs.

Methods: Blood outgrowth endothelial cells (BOECs) were isolated
from an HPS2 patient with compound heterozygous mutations in
AP3B1. We used mass spectrometry and subsequent analysis using
Maxquant and Perseus to perform whole proteome analysis of HPS2
BOECs versus healthy control BOECs. We generated clonal AP3B1
knockout BOEC lines using CRISPR/Cas9 genome editing of cord
blood BOECs. Morphology of WPBs in AP3B17" and HPS2 BOECs
was studied using confocal microscopy.

Results: HPS2 BOECs contain elongated WPBs that are entirely devoid
of CD63, but still contain P-selectin. Whole proteome analysis revealed
that apart from AP3p3 also the AP3u1 subunit of the AP3 complex was
depleted from HPS2 BOECs, while AP381 and AP3c1 subunits were
unaffected. Interestingly, several other proteins involved in trafficking
and exocytosis were also downregulated in HPS2 BOECs, including the
WPB SNARE vesicle associated membrane protein 8 (VAMPS).

Hypofibrinogenemia

0.25 (95% C1 0.12-0.42)

0.30 (95% Cl 0.05-0.48)

Dysfibrinogenemia Hypodysfibrinogenemia

0.12 (95% C1 0.06-0.21) 0.05 (95% Cl1 0.-0.22)

0.06 (95% Cl 0.0-0.13) 0.14 (95% Cl 0.0-0.37)

Conclusions: Ex vivo HPS2 patient-derived BOECs and CRISPR/Cas9-
engineered AP3B17" BOECs have provided new insights in AP3-

dependent trafficking mechanisms in endothelial cells.

ASY 12.4 | Involvement of OCRL, a
Phosphoinositide 5-phosphatase, in
Cytoskeleton Reorganization and
Megakaryocyte Maturation
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Background: Lowe syndrome (LS) is a rare genetic disorder that re-
sults from loss-of-function mutations in OCRL1. The protein OCRL,
a phosphatidylinositol-4,5-bisphosphate 5-phosphatase that contains
also a RhoGAP homology domain, is involved in reorganization of the
actin cytoskeleton. We previously reported an increased bleeding risk
in LS patients that was associated with abnormalities in primary hae-
mostasis. Despite a moderate thrombocytopenia in LS patients, no
data however exist regarding the role of OCRL in megakaryocyte (MK)
maturation and platelet formation.

Aims: To get further insights into the mechanisms underlying the throm-
bocytopenia present in Lowe patients by studying MK maturation.
Methods: CD34+ haematopoietic progenitor cells, isolated from blood
of 6 controls and 6 patients, were differentiated into MK. CD41+/
CD42b+ MK were quantified by FACS. MK morphology was moni-
tored using transmission or immunofluorescence microscopy. Similar
experiments were made with normal MK transfected with siRNA to
silence OCRL expression.

Results: At D10 of MK differentiation, no difference in CD41+/
CD42b+ cell numbers was noted between patients and controls.
Control MK formed large proplatelet extensions on D12, and iso-
lated platelets were observed from D14. In LS patients, the num-
ber of MK bearing proplatelets was about half the control value.

Control MK showed the typical structure of proplatelets with



numerous actin filaments and microtubule extensions with buds.
Despite an increase level of F-actin, these structures were less de-
veloped for LS patients, and an increased basal phosphorylation of
myosin light chain (P-MLC) was noted with abnormal punctuated
labelling. Similar results were obtained with MK silenced for OCRL
with siRNA.

Conclusions: These results support a role of OCRL in MLC phospho-
rylation and actin organization accompanying MK maturation and pro-
platelet formation. Thus, OCRL deficiency in LS causes alterations in
cytoskeleton organization that may participate to the defect of plate-
let production.

ASY 23.1 | Product Type and the Risk of
Inhibitor Development in Nonsevere Hemophilia
A Patients
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Background: Inhibitor development is a major complication of treat-
ment with factor VIII concentrates in nonsevere hemophilia. It has
been suggested that plasma-derived factor VIII concentrates elicit
fewer inhibitors than recombinant factor VIII concentrates, however
recent studies in severe hemophilia A patients have shown conflicting
results. We designed a case-control study that aims to investigate the
clinical risk factors and genetic risk factors for inhibitor development
in nonsevere hemophilia A patients.

Aims: We investigated whether the type of factor VIII concentrate
was associated with inhibitor development in nonsevere hemophilia
A patients.

Methods: This nested case-control study includes 75 inhibitor pa-
tients (cases) and 223 controls, selected from a source population
of the INSIGHT study, including all nonsevere hemophilia A patients
(FVIl:c 2-40%) that have been treated with FVIII concentrates in 33
European and 1 Australian center. Cases and controls were matched
for date of birth and cumulative number of exposure days (CED) to
FVIII products. A conditional logistic regression model was used to
calculate both unadjusted and adjusted odds ratios; the latter adjusted
for the following a-priori specified confounders.

Results: We did not find an increased risk for inhibitor development
for any type of FVIII concentrate; either when comparing recombinant
FVIII concentrates to plasma-derived FVIII concentrates (adjusted
odds ratio 1.1, 95% confidence interval 0.4-2.8) or for specific types
of FVIII concentrates.
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Conclusions: In this nested case-control study including nonsevere
hemophilia A patients, the type of FVIII concentrate was not associ-

ated with the development with inhibiting anti-FVIII antibodies.

ASY 23.2 | Risk Factors for the Progression
From Low- to High-titers In 260 Children with
Severe Hemophilia A and Newly Developed
Inhibitors
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Background: Inhibitors mainly develop in children with severe hemo-
philia A during the first 50 exposure days and are classified in low- and
high-titer according to the peak titer ever reached with a cut off of 5
BU/ml. At the first positive titer, the real nature of the antibody may
be unclear, since some low-titers progress to high-titers afterwards.
Aims: The aim of this study was to investigate potential risk factors of
the progression towards high-titers in children with severe hemophilia
A and newly diagnosed inhibitors.

Methods: This study was a follow-up study of the PedNet Registry and
included 260 children with severe hemophilia A and inhibitors, born
between 1990 and 2009 and consecutively recruited from 31 hemo-
philia centers. Clinical and laboratory data were collected from the date
of first positive inhibitor test for at least a 3-years follow-up. Immune
tolerance induction (ITI) was defined as any regular FVIII replacement
regimen of at least 45 |U/kg FVIII given for at least 3 times/week. ITI
regimens were defined as daily or non-daily based on injection fre-

quency. High-dose ITI was defined by a FVIII dose given = 100 1U/kg.



30 I I ™
W l L E l Ilesezrch and practice ‘ Isﬂ]
iin thrombosis and haemostasis™

Results: At first positive inhibitor test, 49% (n=127) had low-titer in-
hibitors, however, 50% of them progressed to high-titers following
FVIII re-exposure, so only 25% maintained low-titers. Factor VIII gene
(F8) mutation type was known in 247 patients (95%), including 202
(82%) null mutations. The progression to high-titer inhibitors was as-
sociated with null F8 mutations (OR 2.6, 95%Cl 1.0-6.5), family history
of inhibitors (OR 7.2, 95%Cl 1.8-28.4) and the use of high-dose ITI
(OR 3.9, 95%Cl 1.5-10.0).

Conclusions: These results suggest that high-dose ITI should be

avoided as initial strategy in patients who develop low-titer inhibitors.

ASY 23.3 | Antigen-specific Regulatory T
Cells Generated by Factor VIII-CAR Retrovirus
Ttransduction Suppress Anti-factor VIIl Inmune
Responses
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C.H. Miao
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Background: The antibody formation to factor VIII (FVIII; F8 in con-
structs) is a major challenge for effective treatment for hemophilia A
(HemA). In our previous studies, the small number of expanded FVIII-
specific regulatory T cells (Tregs) from polyclonal CD4" splenocyte ex-
erted better suppressive function compared with non-specific Tregs.
Aims: In order to obtain the stable source of antigen-specific T cells,
we adopted chimeric antigen receptor (CAR) approach to generate
antigen-specific Tregs and examined their suppressive function.
Methods: The CAR construct included high-binding anti-FVIII vari-
able region (scFV) linked to signaling and costimulatory moieties of
immune receptors and murine Foxp3 (FSCAR-mFoxp3). Murine CD4*
T cells were transduced with retrovirus carrying FBCAR-mFoxp3
transgene to generate engineered Tregs. In vitro suppressive assay
was performed using engineered Tregs and FVIlI-specific effector T
cells (Teffs) from FVIII-primed HemA mice. In addition, FVIII-specific
CFSE was performed using F8CAR-Tregs and F8CAR retrovirus
transduced CD4" T cells (FSCAR-Teffs). Subsequently, we adoptively
transferred 1x10° F8CAR-Tregs into HemA mice to examine their
suppressive function in vivo.

Results: The engineered FBCAR-mFoxp3 Tregs showed F8CAR and
Foxp3 expression by flow cytometry analysis. In both in vitro tests, the
engineered Tregs exerted FVIII-specific suppressive function towards
Teffs from two different sources. One day after adoptive cell transfer,
the treated mice were injected with FVIII plasmid hydrodynamically.
F8CAR-Foxp3-Tregs more significantly decrease the production of
anti-FVIII antibodies overtime compared to control untransduced T
cells and polyclonally expanded FVIlI-specific Tregs.

Conclusions: FBCAR-mFoxp3 Tregs exerted superior suppressive ac-
tivities towards FVIII-specific immune responses in both in vitro and in
vivo tests, indicating the potential of FBCAR-mFoxp3 engineered cells

to modulate anti-FVIII immune responses.

ASY 23.4 | Stabilin-2 Deficiency or Competitive
Inhibition Reduces Human FVIII Inmunogenicity
in a VWF-dependent Manner
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Background: Inhibitory antibodies against factor VIII (FVIII) remain the
most significant complication in hemophilia A (HA). To date, no recep-
tor has been described to influence FVIII immunogenicity in vivo. The
scavenger receptor stabilin-2 (Stab-2) contributes to the clearance of
human von Willebrand factor (VWF) and FVIII.

Aims: To assess the role of Stab-2 on FVIII immunogenicity.
Methods: Association of VWF with Stab-2 in the spleen was assessed
using immunofluorescent staining of human pdVWEF-infused VWF KO
mice. Wild-type (WT) and Stab-2 knockout (KO) C57BI/6 mice were
infused weekly with 2 IU (~50 1U/kg) of human plasma-derived FVIII/
VWEF (pdFVIII; VWEF:FVIII ratio of 2.4:1) or human recombinant FVIII
(rFVIII). FVIIl antibodies and inhibitors were assessed by ELISA and
one-stage Bethesda assay at day 28.

Results: Infused pdVWF was found to associate with CD31 and Stab-
2-expressing cells in the spleen.

Compared to WT mice, Stab-2 KO mice treated with pdFVIII showed
a lower incidence of aFVIII IgG (30% vs 90%; p=0.02; n=10) and lower
aFVIII antibody titres (p=0.003). Stab-2 KO mice also displayed a de-
creased incidence of inhibitors (0.6 BU) compared to WT KO mice
(10% vs 50%; p=0.14) and higher inhibitor titres (p=0.051). All mice
developed ahuman VWF IgG, but titres were lower in Stab-2 KO mice
(p=0.003). Stab-2 KO mice exposed to rFVIIl exhibited a less pro-
nounced decline in the incidence of aFVIII IgG (40% vs 80% respec-
tively; p=0.17; n=10) and inhibitors (20% vs 50%; p=0.35) compared
to WT mice.

Concurrent infusion of pdFVIII with 100 pg of hyaluronic acid (a major
Stab-2 ligand) in WT mice decreased the incidence (10% vs 90%;
p=0.001; n=10) and titre of aFVIII IgG (p=0.0008). No significant dif-
ferences were observed in the titre of aVWF IgG.

Conclusions: Stab-2 plays a role in the immunogenicity of human FVIII
in a VWF-dependent manner. Inhibiting Stab-2-VWF/FVIII interac-
tion may be an effective method to prevent inhibitors in hemophilia
A patients.
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Background: Standard PK assessments are demanding for patients
with SHA, requiring a 72 hr washout and minimum of 5 timed blood
samples at baseline and following FVIII infusion (ISTH Guidelines,
2001). A sparse sampling method is an attractive alternative.

Aims: The aim of this study was to identify a practical sparse sampling
method using a population PK program (myPKFiT") built from pre-
licensure PK data of a recombinant FVIII (rFVIIl) concentrate.

Methods: 27 inhibitor negative males with SHA (FVIlI< 1%) receiving
a standard half-life rFVIII were pooled from 2 studies (median age 12
yrs, range 5-34). Subjects were consented and studies approved by
the research ethics boards. 50 IU/kg rFVIII was infused after a 72 hr
washout. FVIII activity levels were measured pre-infusion and at 1,
9, 24 and 48 hrs post-infusion (5-point PK, study 1). Study 2 (6-point
PK) had an added 3 hr post-infusion sample. Study 2 also included

TABLE 1 Overview of PK parameters derived from the 5
sampling time points

PK parameters median (range), n=27

Cl(dL/hr/kg) 0.03 (0.02-0.05)

Vss (dL/kg) 0.5(0.3-0.6)
t1/2 (hrs) 12.4(8.2-16.1)
tt1% (hrs) 79.0 (52.0-110.0)
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a 2-point PK taken 1 week later (no washout): a sample was taken
at the start of a clinic visit 24 hrs after self-infusion at home (15-50
1U/kg), followed by an in-clinic infusion of 25 IU/kg and 3 hr post-
infusion sample. PK parameters clearance (Cl), volume of distribution
at steady state (Vss), terminal half-life (t1/2) and time to 1% (tt1%)
were calculated using the PK program. Intra-class correlations (ICCs)
were used to compare the sparse sampling methods to the full 5 or
6 point PK.

Results: Table 1 shows an overview of PK parameters derived from
the 5 sampling time points. It was noted, in males < 18 yrs (n=23), Cl
was strongly negatively (r=-0.73, p< 0.01) and t1/2 strongly positively
(r=0.78, p< 0.01) correlated with age. Table 2 shows the agreement
between full sampling PKs and sparse sampling methods.
Conclusions: There is substantial/almost perfect agreement for all PK
parameters between the sparse sampling methods and full 5 or 6 point
PKs. In an outpatient setting, the 24 and 3 hr sampling method is the
most practical option for obtaining a PK profile estimate in a single
clinic visit.

ASY 27.2 | Factor VIl Concentration and

the Risk of Spontaneous Bleeding Following
Treatment with rFVIII (Turoctocog Alfa) in
Patients with Severe Haemophilia A

A. Tiede; F. Abdul Karim?; V. Jiménez-Yuste®; R. Klamroth?;

S. Lejnieces; T. Suzuki®; AV. Groth’; N. Tripkovics;
E. Santagostino9

"Hannover Medical School, Hematology, Hemostasis, Oncology and Stem Cell
Transplantation, Hannover, Germany, >Haemophilia Centre, National Blood
Centre, Kuala Lumpur, Malaysia, *Hospital Univeristario La Paz, Madrid,

Spain, 4Haemophiliezentrum, Klinik fir Innere Medizin, Vivantes Klinikum

im Friedrichshain, Berlin, Germany, *Riga East Clinical University Hospital,
Chemotherapy and Hematology Clinic, Riga, Latvia, *Tokyo Medical University,
Department of Laboratory Medicine, Tokyo, Japan, "Novo Nordisk A/S, Seborg,
Denmark, éNovo Nordisk Health Care AG, Zurich, Switzerland, 9Maggiore Hospital
Policlinic, Angelo Bianchi Bonomi Hemophilia and Thrombosis Center, IRCCS
Foundation Ca Granda Hospital, Milan, Italy

Background: Turoctocog alfa, a B-domain truncated recombinant
FVIII, showed favourable safety and efficacy in adults/adolescents

(guardian™1) and children (guardian”3) with severe haemophilia A. The

TABLE 2 ICC agreements between full sampling PKs and sparse sampling methods.

PK parameters

24 & 3 hrs, ICC (95% CI)

1 &9 hrs, ICC (95% ClI) 1 & 24 hrs, ICC (95% CI)

5 point PK (n=27) vs Cl n/a 0.97 (0.94-0.99) 0.93(0.85-0.97)
Vss n/a 1.00 (1.00-1.00) 1.00 (1.00-1.00)
t1/2 n/a 0.90 (0.80-0.95) 0.92 (0.83-0.96)
tt1% n/a 0.90(0.80-0.96) 0.91(0.82-0.96)

6 point PK (n=13) vs cl 0.81(0.41-0.95) 0.98 (0.94-0.99) 0.90 (0.72-0.97)
Vss 0.68(0.13-0.91) 0.90 (0.70-0.97) 0.90 (0.70-0.97)
t1/2 0.81 (0.48-0.96) 0.95 (0.83-0.98) 0.89 (0.68-0.97)
tt1% 0.78 (0.34-0.94) 0.95 (0.83-0.98) 0.87 (0.63-0.96)
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recently completed guardian”2 trial is a large extension of the guard-
ian"1 and guardian”3 phase 3 trials.

Aims: To investigate the relationship between FVIII concentration
(FVIII:C) and annualised bleeding rate (ABR) for spontaneous bleeds.
Methods: A population pharmacokinetic (PK) model derived from
the guardianw trials was combined with patients’ diary-recorded dos-
ing data. Each patient’s time on prophylaxis was categorised into five
clinically meaningful groups of predicted FVIII:C (Figure, 0-1%, >1-
5%, >5-15%, >15-50% and >50%) calculating exposure time, mean
FVII:C and number of bleeds. Bleeding data were used to estimate
ABRs for each category using negative binomial regression and pre-
dictions of a parametric model. Relationships between ABR and
mean FVIII:C were evaluated for the overall dataset by trial phase
(guardian™1 and 3 [main phase] + guardian”2 [extension phase]) and
age (adults/adolescents [212 years] versus children [0-< 12 years]).
Results: Patient numbers and patient years of exposure (PYE) in
the populations analysed were: main (n=170; PYE=84.78) versus

Figure: Patients’ time spentin different FYIII:C activity ranges predicted from
dosing diaries

100 5 — Pafient 1
— Pafient 2

PVIILC (% of 1 1Liml)

Days since first prophylaxis dose

The first week of prophylaxis is illustrated for two representative patients on thrice
weekly turoctocog alfa dosing. Predicted profiles of FWIILC activity were cal culated
from the patients’ diary information on doses and timing of doses, Both patients
exhibited a dosing interval pattern in their first week of 2- 2-3 days, although the last
two doses were delayed and higher for Patient 2 compared to Patient 1.

Trangles represents the area under the curve (AUC) of FWIIL:C contributing to the
mean FYIILC value for each range. The horizontal span of each triangle defines the
time spent in the relevant FVIILC range. Both the AUC and time spans were calculated
across dosing intervals and patient years,

FIGURE 1
TABLE 1

Table: F¥III concentration ranges and spontaneous ABR

Mean spontaneous ABR
(negative binomial es imate, 95% CI)
FYIII 5
Cot At nu;:-nob‘:: P Analyses population
range ient|spon ta Adults/ -
(mean) years bleeds Overall Main Extension | Adolescent| Children
19 o s 4,19 579 2,25 553 2,03
(0.436) (3 28-5.39| (4.02-58 411 (2. 40-4.48)| (4.18-7.36) [(1.25-3.2¢)
»1-5% 2,80 454 1.70 244 1.28
2.7%) 203 e
(2 (2 18-2.63)|(2.20-656) | (1.27-2.23)| (2.66-4.49) |(D.64-2.79
5 2,48 374 1.72 215 0,85
>2 21%5% 180 361
(9.2%) (L9z-3.24)|(2.49-5 760 | (1.28-2.24)| (2.38-4.22) |(D.45-1.54)
15-50% 1,06 1,48 0,86 1.33 0,37
% 205 200
(253.096) (080-1.41](0.91-2 43) | (0.63-1.19)| (0.99-1.82) [(D.19-0.7€)
»50% . i 0,24 063 019 040 0,03
(71.096) (0 12-0.48) (0. 141,921 | (0.0%-0.37)| (0.20-0.74) [(0.00-0.15)

ABR, annualisad bleeding rate: €L confidence interval PUIIL Factor WIIL

extension phase (n=185; PYE=665.61), adults/adolescents (n=133;
PYE=504.88) versus children (n=54; PYE=245.51), and overall
(n=187; PYE=750.40). Patients were predicted to reach FVIII:C lev-
els associated with non-severe haemophilia for 86.6% of the time.
Spontaneous bleed ABR decreased as FVIII:C increased (Table) evi-
dent in both the main and extension phases, with lower ABRs in
the extension phase. The FVIII:C-response relationship was appar-
ent for adults and children, although children had lower ABRs than
adults.

Conclusions: Bleed risk data offer insight into tailoring prophylactic
regimens. Clinicians should consider the association between PK, age,
and bleed risk when designing prophylaxis strategies.

ASY 27.3 | Current PK Tools Differ in
Prophylactic Dosing Advice of Factor VI
Concentrate in Hemophilia A Patients

. van Moort?; T. Preijers?; K. Fijnvandraat®; FW.G. Leebeek?;
R.A.A. Mathot? M.H. Cnossen®; OPTI-CLOT’ Study Group

Erasmus University Medical Center - Sophia Children’s Hospital, Pediatric
Hematology, Rotterdam, The Netherlands, ?Academic Medical Center, Hospital
Pharmacy - Clinical Pharmacology, Amsterdam, The Netherlands, 3Academic
Medical Center, Pediatric Hematology, Amsterdam, The Netherlands, 4Erasmus
University Medical Center, Hematology, Rotterdam, The Netherlands

Background: Patients with severe and moderate hemophilia A (HA) are often
treated prophylactically with factor VIII (FVIII) concentrate. Individualization
of prophylaxis can be achieved by pharmacokinetic (PK)-guided dosing.
Currently three PK tools are available for calculating the FVIII dose to ensure
the FVIII concentrations above the target FVIII trough level.

Aims: To compare the estimated PK parameters and FVIII doses gen-
erated by the current PK tools.

Methods: Twenty-seven patients with HA (FVIII< 0.05 IU/ml) under-
went individual PK profiling after a FVIII bolus of 50 1U/kg (Advate®)
followed by three FVIII measurements at 4, 24 and 48 hours. The PK
was analyzed by application of (1) Bayesian analysis in NONMEM®-
software using population model reported by Bjorkman et al. 2012,
(2) myPKFiT PK tool, and (3) WAPPS-Hemo portal. For each patient
individual PK parameters clearance (CL) and volume of distribution at
steady-state (Vss) were estimated by (1) and (2). The terminal half-life
was produced by all methods, whereas FVIII dosing advices were cal-
culated by (1) and (2) aiming for trough levels >0.01 IU/ml.

Results: Age (mean+SD) of the patients was 40.8+20.6 year with a body
weight of 80.4+17.0 kg. Method (2) did not produce individual PK pa-
rameters for five patients. V _ estimated by (2) was significantly higher
than by (1) and CL estimated by (2) was lower than by (1) (Table 1). The
three methods produced different estimates for terminal half-life; values
were 10.6+2.1h (1), 12.5£1.9h (2) and 11.4+1.9h (3) (p< 0.001). Due to
the shorter half-life (1) produced significantly higher doses for severe HA
patients while dosing every 48 hours (mean difference: 721 1U, p=0.01).
Conclusions: Currently available PK tools show significant variation
in individual PK parameters estimates and consequently a significant

difference in the advised prophylactic dose. Prospective validation of
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TABLE 1 Individual PK parameters and FVIII doses generated by the current PK tools

(1) Bayesian analysis using NONMEM
Mean SD

Volume of distribution at 4028 824

steady state (ml)

Clearance (ml/h) 274 66

Elimination half-life (h) 10.6 21

Dose of FVIII - each 48 hour 1949 957

Isth-wiLey-12

(2) MyPKFiT (3) WAPPS-Hemo portal

Mean SD Mean SD P-value
4170 665 NA NA 0.038
266 56 NA NA 0.051
12.5 1.9 114 1.9 <0.001
1229 402 NA NA 0.010

PK tools is crucial to attain a uniformed approach towards PK-guided
dosing of FVIII prophylaxis.

ASY 27.4 | Preoperative Screening for Bleeding
Disorders: A Comprehensive Laboratory
Assessment of Clinical Practice

M.J.A. Vries®; P.E.J. van derMeijden?; G.J.A.J.M. Kuiper?;
P.J. Nelemans®; R.J.H. Wetzels*; R.G.M. van Oerle™*: M.D.
Lance?; H. ten Cate®®: Y.M.C. Henskens'*

"Maastricht University, Biochemistry, Maastricht, The Netherlands, ?Maastricht
University Medical Centre +, Anaesthesiology, Maastricht, The Netherlands,
SMaastricht University Medical Centre +, Epidemiology, Maastricht, The
Netherlands, “Maastricht University Medical Centre +, Central Diagnostic
Laboratory, Maastricht, The Netherlands, >Hamad Medical Centre, Anaesthesiology,
Qatar, United Arab Emirates, *Maastricht University Medical Centre +, Internal
Medicine, Maastricht, The Netherlands

Background: Patients with mild bleeding disorders (MBDs) are at risk
of perioperative bleeding, but preoperative screening for MBDs re-
mains challenging.

Aims: We aimed to 1) assess and compare the prevalence of hae-

mostatic deficiencies in patients with and without reported bleeding

TABLE 1 Haemostatic confirmatory and screening assays

Coagulation VWF
Confirmatory Fibrinogen, factor II, V, VII, VIII, VWEF antigen
tests IX, X, XI, XIl, X1 and activity
Screening activated Partial Thromboplastin Platelet Function
tests Time (aPTT), Prothrombin Time Analyser (PFA)

(PT), Thrombin Time (TT)

symptoms on a preoperative questionnaire, consisting of guideline-
proposed bleeding questions, and 2) appraise the diagnostic value of
the ISTH-Bleeding Assessment Tool (BAT), and laboratory screening
tests for the identification of patients with haemostatic deficiencies.
Methods: Patients without known bleeding disorders were included. All
patients completed the ISTH-BAT and underwent haemostatic testing
(Table 1). Haemostatic deficiencies were defined as coagulation, von
Willebrand Factor (VWF) or fibrinolysis factor levels below reference
range (usually < 50-60%) or 22 abnormal LTA curves. Informed consent
was obtained and the medical ethics committee approved the study.
Results: In 21 of 240 (8.8%) patients reporting bleeding symptoms, mild
haemostatic deficiencies were found, including 7 coagulation factor de-
ficiencies, 10 platelet function abnormalities and 4 low VWEF levels. In
comparison, 10 of 95 (10.5%) patients not reporting bleeding symptoms
had a deficiency. The prevalence of deficiencies was not different be-
tween the groups after adjustment for age, gender, blood type (p=0.48).
The ISTH-BAT could not identify patients with haemostatic deficiencies
(ROC-curves: women AUC 0.51 (95%Cl 0.34-0.67), p=0.94. Men AUC
0.55 (95%Cl 0.39-0.72), p=0.51), while the aPTT, PT and PFA had high
specificity but low sensitivity to detect haemostatic deficiencies (Table 2).
Conclusions: The prevalence of haemostatic deficiencies in both patients

with and without reported bleeding symptoms was 9-10%. This indicates

Platelet function Fibrinolysis

Light transmission aggregometry (LTA);
agonists: arachidonic acid, TRAP,
Collagen 1 and 4 pg/mL, Epinephrine,
Ristocetin, ADP 5 and 10 pmol/L

PFA

Tissue Plasminogen Activator,
Plasminogen Activator
Inhibitor, a2-antiplasmin

Euglobulin Lysis Time

TABLE 2 Diagnostic performance of screening assays for detecting haemostatic deficiencies in the confirmatory assays

All patients (n=335), Sensitivity % Specificity %

abnormalities n (%) (95%Cl) (95%Cl) PPV % (95%Cl) NPV % (95%Cl)
aPTT (> 32 sec) 3(0.9) 5.9 (0.3-15) 99 (99-100) 33(1.8-87) 95 (95-96)
PT (> 11.5 sec) 5(1.5) 63 (32-63) 100 (99-100) 100 (50-100) 99 (98-99)
TT (> 21 sec) 0 NA 100 NA 100
PFA-epi (Closure Time > 160 sec) 19 (5.7) 10 (1.8-30) 93(93-95) 8.7 (1.5-2.7) 94 (94-95)
PFA-ADP (Closure Time > 118 sec) 23(6.9) 5.0 (0.3-24) 94 (94-96) 5.3(0.3-25) 94 (94-95)
Euglobulin lysis time (<40 min) 1(0.3) 0(0-91) 99.7 (99-100) 0(0-91) 99.7 (99-100)
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that the guideline-based questionnaire could not differentiate between
preoperative patients with and without deficiencies, while the discrimi-
native power of the aPTT, PT, PFA and ISTH-BAT was also limited.

MANAGEMENT OF THROMBOEMBOLISM

ASY 10.1 | Mortality in Patients with
Intracerebral Hemorrhage Associated
with Vitamin K Antagonists, Direct Oral
Anticoagulants, Antiplatelets or No
Antithrombotic Therapy

L. Franco®; M. Paciaroni®; L. Latte?; A. Chiti%; S. Mazzoli*;
S.Vanni®; F. Guideri® A. Giossi’; D. Consoli®; V. Terruso’:
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Cappellié; J. Beyer-Westendorf14; S. Cattinelli'®; F. Pomero®®;
M. Giuntini’; F. Corea®®; G. Agnellil; C. Becattini’

1University of Perugia, Perugia, Italy, 2Parma Hospital, Parma, Italy, 3S. Andrea
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TABLE 1 Clinical features of patients, according with treatment

No Antithrombotics=167 APs=97
Age,mean+SD 68+14 7610
Hypertension, n (%) 128 (77) 86 (89)
Renal failure, n (%) 6 (4) 14 (14)
Diabetes, n (%) 25 (15) 24 (25)
Previous stroke, n (%) 3(2) 18 (19)
Heart failure, n (%) 4 (5) 11 (11)
Vascular disease, n (%) 2(1) 25 (26)
GCS <8, n (%) 13(8) 11 (11)
Trauma, n (%) 11 (7) 11 (11)

Background: Whether mortality is increased in patients with intracer-
ebral hemorrhage (ICH) associated with vitamin K antagonists (VKAs),
direct oral anticoagulants (DOACs), or antiplatelets (APs) remains
unclear.

Aims: To assess the risk for death in patients with ICH associated with
VKAs, DOACs, or APs or no antithrombotic treatment.

Methods: This is a multicenter cohort study in consecutive patients
admitted for ICH while on treatment with VKAs, DOACs, APs or no
antithrombotic. Cerebral CTs were centrally evaluated by a panel una-
ware of antithrombotic treatment. Primary outcome was death at 30
days.

Results: 481 patients with ICH associated with VKA (163 patients),
DOAC (54 patients), AP (97 patients) or no antithrombotic treatment
(167 patients) were included in the study (Table 1).

At multivariate analysis, age (HR 1.04 per year; 95% Cl 1.02-1.07),
GCS <8 at admission (HR 5.47; 95% Cl 3.58-8.35) and previous stroke
(HR 1.96; 95% Cl 1.21-3.18) were independent predictors of death.
No association was found between antithrombotic therapy and death
(HR 1.07,95% Cl 0.57-2.01 for VKAs; HR 1.18, 95% Cl 0.58-2.44 for
DOACs; HR 1.06, 95% CI 0.53-2.10 for APs) after adjusting for differ-
ences among the study groups.

Baseline cerebral CT was available for central reading in 339 patients
(83 VKA, 35 DOAC, 80 AP and 141 no antithrombotic patients). In
these patients, ICH volume at admission 230 mL (HR 2.78; 95% ClI
1.54-5.02) was an independent predictors of death.

VKAs=163 DOACs=54
79+9 80+9

126 (77) 36 (67)

29 (18) 7(13)

36 (22) 15 (28)

50 (31) 16 (30)

34 (21) 5(7)

47 (29) 7(13)

34 (21) 11 (20)
52(32) 11 (20)

TABLE 2 Death at 30 days occurred in 90 patients (19%). [Death at 30 days and radiological features, according with treatment]

No antithrombotics
Death at 30 days, n (%)
DEEP, n (%)
LOBAR, n (%)
POSTERIOR FOSSA, n (%)

18/167 (11)
82/161 (38)
65/161 (40)
14/161(9)

Volume at admission >30 mL, n (%) 38/141 (27)

Volume at admission, mean+SD; median; IQR
Intraventricular extension, n (%)

Volume expansion 26 mL or 33%, n (%)

24.85£33; 11.6; 29.1
38/141 (27)
28/134 (21)

APs VKAs DOACs

16/97 (16) 39/163 (24) 17/54 (31)

45/89 (50) 39/88 (44) 14/37 (38)

37/89 (41) 38/88 (43) 20/37 (54)

7/89 (8) 11/88 (12) 3/37(8)

26/80 (32) 27/83(32) 15/35 (43)
30.02+40; 12.4; 32.3  34.48%47;12.8;38.7 42.26+52;18.3; 51.1
32/80 (40) 26/83(31) 11/35(31)

17/74 (23) 22/73 (30) 8/29 (27)



Baseline and 48-hours CTs were available for central reading in 310
patients (73 VKA, 29 DOAC, 74 AP or 134 no antithrombotic pa-
tients). In these patients, volume expansion (>6 mL or 33%) (HR 2.31;
95% Cl 1.20-4.45) was independent predictor of death.

Conclusions: GCS, ICH volume at admission and volume expansion
were predictors of death in ICH patients regardless of the associated
antithrombotic therapy.

ASY 10.2 | Rates, Management and Outcome
of Bleeding Complications during Apixaban and

Edoxaban Therapy in Daily Care - Results from
the Dresden NOAC Registry (NCT01588119)

S. Marten; S. Helmert; I. Beyer-Westendorf; M. Gobelt;
L. Tittl; J. Beyer-Westendorf

Universitdtsklinikum Carl Gustav Carus, Dresden, Germany

Background: Apixaban and edoxaban (A/E) are approved for treat-
ment and prevention of thromboembolic diseases but, in contrast to
rivaroxaban and dabigatran, detailed data on the rates, management
and outcome of bleeding complications in daily care are scarce.

Aims: To evaluate rates, management and outcome of bleeding com-
plications during A/E therapy.

Methods: Bleeding events during A/E therapy were evaluated using
data from a prospective, non-interventional oral anticoagulation reg-
istry of daily care patients. All A/E patients enrolled in the Dresden
NOAC registry were assessed and bleeding events which occurred
during A/E exposure (during or within 3 days after last intake) were
evaluated.

Results: Between December 1st 2012 and November 30th 2016,
3419 patients were enrolled into the registry. Of these, 677 patients
(19.8%) received apixaban and 292 patients (8.5%) received edoxaban.
The mean duration of follow-up was 521.7+355.9 days (median 512
days; IQR 184/822 days). The mean duration of A/E exposure was
451.8+360.7 days (median 275 days; IQR 135/791 days). During
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follow-up 405 patients (41.8%) reported 672 bleeding events during
or within 3 days after last intake of A/E (69.9% minor, 48.9% clini-
cally relevant non-major (CRNM) and 7.4% major according to ISTH
definition).

The main driver for classification as “ISTH major bleeding” was “trans-
fusion of = 2 units of red blood cells” (16/33), followed by “drop of
haemoglobin > 2g/dI" (15/33), “critical organ bleeding” (13/33) and
“fatal bleeding” (3/33). Most cases of major bleeding (66.7%) could
be treated conservatively but in 11 cases (33.3%) surgical or interven-
tional treatment was needed.

Following bleeding, all-cause mortality at 90 days were 1.7% (7/405)
for all bleeding and 2.5% (5/198) for CRNM and 20% (6/30) for major
bleeding, respectively.

Conclusions: In daily care, bleeding complications are frequent also
with apixaban/edoxaban treatment. However, bleeding rarely mani-
fests as major bleeding and such cases can mostly be managed by
transfusion only.

ASY 10.3 | Prevention of Exsanguination under
Apixaban Anticoagulation Using Andexanet Alfa
in a Polytrauma Model

O. Grottke®; T. Braunschweig?; N. Akman?; R. Rossaint®;
P.B. Conley®; J.M. Leeds®; M. Honickel*
IRWTH Aachen University Hospital, Department of Anesthesiology, Aachen,

Germany, 2RWTH Aachen University Hospital, Institute of Pathology, Aachen,
Germany, 3Portola Pharmaceuticals, Inc., San Francisco, United States

Background: Life-threatening bleeding requires prompt reversal of
factor Xa inhibitors. Andexanet alfa is being investigated for reversal
of their anticoagulation effects.

Aims: The ability of andexanet to reverse bleeding in an apixaban an-
ticoagulated porcine trauma model was investigated.

Methods: After ethical approval, male pigs (n=15) were given apixa-
ban for 3 days (20 mg daily), the sham group (n=5) received placebo.

A standardized polytrauma by blunt liver injury and bilateral femur

TABLE 1 Severity and management strategies of apixaban-/edoxaban-related bleeding complications

Conservative (no

672 bleeding  treatment or compres-

events in sion / tamponade / Surgery or Red blood cell

405 patients transfusion) intervention transfusion

Minor 375/375 0 0
375/672 (100.0)

(55.8%)

NMCR 225/264 39/264 2/264
264/672 (85.2) (14.8) (0.8)
(39.3%)

Major 22/33 11/33 16/33
33/672 (66.7) (33.3) (48.5)
(4.9%)

TOTAL 622/672 50/672 18/672

(92.6) (7.4) (2.7)

Fresh frozen  Prothrombin

Vitamin K plasma complex Recombinant
supplementation  transfusion concentrate Factor VII
0 0 0 0
0 0 0 0
0 4/33 3/33 0
(12.1) (9.1)
0 4/672 3/672 0
(0.6) (0.4)
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fractures was inflicted. 12 min post trauma animals were randomized
(n=5 group) to a single andexanet bolus (1000 mg), a bolus (1000 mg)
+ infusion (1200 mg over 2 h) regimen, or vehicle (control). Blood
loss (BL) and hemodynamics were monitored over 5 h or until time of
death and analyzed by ANOVA (mean+SEM).

Results: Apixaban anti-fXa levels were 183+26 ng/mL with no dif-
ferences between anticoagulated groups prior to injury. BL in the
sham animals was 494+24 mL 12 min after injury (Total BL 651+39
mL at 5 h, 100% survival). Anticoagulation with apixaban significantly
increased BL 12 min after injury (87325 mL, p< 0.01). Controls ex-
hibited a total BL of 3913+235 mL with 100% mortality (mean survival
time 165 min). Treatment with a bolus or bolus + infusion of andexa-
net was associated with a significant reduction in BL and 100% sur-
vival (Fig. 1a). 2 h after injury, apixaban anti-fXa levels in bolus animals

were 99445 ng/mL, while the levels were 17+6 ng/mL in the bolus

Figure 1a
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+ infusion animals (Fig. 1b). Hemodynamic parameters (e.g., cardiac
output) and markers of shock (e.g., lactate) recovered to pre-trauma
levels in andexanet treated groups. Clinically and macroscopically no
adverse events were observed.

Conclusions: In this study, andexanet safely reversed anticoagula-
tion effects of apixaban, reduced BL, and decreased mortality in-
duced by severe trauma under anticoagulation. The bolus alone had
a similar impact as the bolus + infusion regimen in this lethal porcine

model.

ASY 10.4 | Reduction of Hepatic Factor

Xl Expression in Mice by ALN-F12 Inhibits
Thrombosis without Increasing Bleeding Risk
J. Liu'; J. Qin%; B. Cooley?; J. Butler!

1Alnylam Pharmaceuticals, Cambridge, United States, ?University of North Carolina
at Chapel Hill, UNC McAllister Heart Institute, Chapel Hill, United States

Background: Plasma coagulation Factor XIl (FXIl) plays a crucial
role in contact activation, ultimately regulating both the kallikrein-
kinin system and the intrinsic pathway of coagulation. A growing
body of evidence suggests that inhibition of FXII, and its proximal
substrate Factor XI (FXI), can prevent thrombosis. Given FXII does
not appear to modulate hemostasis, targeting FXII appears to be
a promising strategy for the prevention of pathological thrombus
formation without the hemostatic risks typically associated with
anticoagulants. To this end, a subcutaneously administered inves-
tigational RNAI therapeutic targeting F12 mRNA (ALN-F12) was
developed.

Aims: To investigate the thromboprotective and hemostatic effects
of FXII reduction by ALN-F12 in rodent thrombosis and hemostasis
models.

Methods: A single dose of ALN-F12 was subcutaneously adminis-
tered to C57BI/6 mice. After reaching steady state FXIl reduction, the
impact on hemostasis (saphenous vein and tail tip transection bleed-
ing models) and thrombosis (ferric chloride and laser injury induced
thrombosis models) was evaluated. A siRNA targeting Factor XI (FXI-
siRNA) was included for comparison.

Results: Administration of ALN-F12 resulted in dose-dependent re-
ductions of F12 mRNA and plasma FXII protein. Further, ALN-F12
led to dose dependent reductions in platelet and fibrin accumulation
in the thrombosis models evaluated in this study. At 10 mg/kg ALN-
F12, the top dose level evaluated, this resulted in >95% reduction of
plasma FXII and ~10 fold reduction in fibrin deposition. Similarly, ad-
ministration of FXI-siRNA also led to dose dependent reductions in
FXI as well as platelet and fibrin accumulation; >95% FXI reduction
resulted in ~5 fold reduction in fibrin deposition. Finally, hemostasis
models showed that >95% reduction of plasma FXII or FXI had no
impact on bleeding time or blood loss.

Conclusions: Reduction of plasma Factor XlIl by ALN-F12 provided
thromboprotective effects with no increased bleeding risk in rodent

models of thrombosis and hemostasis.
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Universitaire de Brest, Université de Bretagne Occidentale, Service d’Echo-Doppler
Vasculaire, EA 3878, CIC INSERM 1412, F-CRIN, INNOVTE, Brest, France, °Centre
Hospitalo-Universitaire de Brest, Université de Bretagne Occidentale, Pharmacie
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Universitaire de Saint-Etienne, INSERM CIC1408, UJM-Saint-Etienne INSERM
SAINBIOSE U 1089, F-CRIN, INNOVTE, Saint-Etienne, France

Background: Patients with unprovoked deep vein thrombosis (DVT)
have a high risk of recurrent venous thromboembolism (VTE) after
stopping anticoagulation; however, the optimal duration of anticoagu-
lation remains uncertain.

Aims: To assess the benefits and risks of extended anticoagulation
after a first episode of unprovoked DVT initially treated during 6
months.

Methods: In a multicenter, randomized, double-blind, controlled trial,
we compared an additional 18 months of warfarin with placebo in
patients with a first episode of unprovoked proximal DVT initially
treated during 6 months. After stopping study treatment, all patients
were followed up for an additional period of 2 years. Primary outcome
was the composite of recurrent VTE or major bleeding during the 18-
month treatment period. Secondary outcomes included the composite
outcome during the entire study period, deaths not caused by VTE or
major bleeding and the components of the composite outcome. All
outcomes were centrally adjudicated.

Results: A total of 104 patients were included and analyzed on an
intention-to-treat basis. During the treatment period, the composite
outcome occurred in O of 50 patients in the warfarin group and in 16
of 54 patients (29.6%) in the placebo group (hazard ratio [HR], 0.03;
95% confidence interval [Cl], 0.01-0.09; p< 0.001). During the entire
study period of 42 months, the composite outcome occurred in 14
(36.8%) patients in the warfarin group and in 17 (31.5%) in the placebo
group (HR, 0.72; 95%Cl, 0.35-1.46; p=0.36) (Figure). There were 1
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FIGURE 1 Cumulative risk of the composite outcome (recurrent
VTE or major bleeding) over the entire study period

major bleeding in the warfarin group and 3 deaths unrelated to study
outcome (1 in the warfarin group and 2 in the placebo group). Of the
31 episodes of recurrent VTE, 27 (87.1%) were DVT and 28 (90.3%)
were unprovoked.

Conclusions: After 6 months of anticoagulation for a first episode
of unprovoked proximal DVT, extending anticoagulation for an ad-
ditional 18 months was not associated with a long-term reduc-
tion in the risk of recurrent VTE or major bleeding after stopping
anticoagulation.

ASY 14.2 | Odds of Pharmacologic Prophylaxis
by Venous Thromboembolism and Bleeding Risk
Groups
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Innovation, Ann Arbor, United States, *Beaumont Hospital, Hospital Medicine, Royal
Oak, United States, *Mclaren, Hospital Medicine, Lapeer, United States, Detroit
Medical Center Wayne State University / Detroit Medical Center - Sinai Grace
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Background: Guidelines for venous thromboembolism (VTE) preven-
tion recommend risk assessment for both VTE and bleeding.

Aims: To evaluate the current practice of pharmacologic prophylaxis
by VTE and bleeding risk groups.

Methods: Trained abstractors from 51 hospitals participating in the
Michigan Hospital Medicine Safety collaborative collected elements
of the Padua VTE risk and IMPROVE bleeding risk scores of hospi-
talized medical patients. Those admitted to intensive care, on thera-
peutic anticoagulation or admitted with VTE were excluded. A Padua
score of 2 4 and an IMPROVE score of 27 were classified as high risk.
Rates of pharmacologic prophylaxis during the admission by VTE and
bleeding risk groups were compared. VTE and major bleeding event

rates were also assessed. Major bleeding was defined using ISTH
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TABLE 1 Prophylaxis, Major Bleed and VTE Rates by Risk Group

Major Bleed or

VTE risk Bleed risk Total Subjects Prophylaxis Major Bleed VTE VTE

High High 2678 (3.4%) 1111 (41.5%) 215 (8.0%) 13(0.5%) 225 (8.4%)
High Low 14156 (17.9%) 10588 (74.8%) 194 (1.4%) 48 (0.3%) 236 (1.7%)
Low High 4137 (5.2%) 1473 (35.6%) 401 (9.7%) 7 (0.2%) 405 (9.8%)
Low Low 58093 (73.5%) 37404 (64.4%) 919 (1.6%) 70 (0.1%) 979 (1.7%)

TABLE 2 Odds of Receiving Pharmacologic Prophylaxis by Risk
Group

Comparison OR (95% Cl) P-value
High risk bleed vs. Low risk bleed 0.28 (0.27,0.30) <.0001
High risk VTE, low risk bleed vs. All 2.09 (2.01, 2.19) <.0001

others

criteria. All hospitals used VTE risk assessment tools; however none
formally assessed bleeding risk.

Results: Of 79,064 patients, 50,576 (64%) received pharmacologic
prophylaxis. Major bleeding events were more common than VTE
(Table 1). Patients at high risk of bleeding were less likely to receive
pharmacologic prophylaxis, regardless of VTE risk, OR 0.28 (Table
2). Odds of receiving pharmacologic prophylaxis was highest (OR
2.09) in patients with high VTE and low bleeding risk, representing
17.9% of the cohort. Of those receiving pharmacologic prophylaxis,
39,988 (79.1%) were either low risk for VTE or high risk for bleeding.
Odds of Receiving Pharmacologic Prophylaxis was calculated from
logistic mixed effects models with hospital level random intercepts.
Conclusions: Despite the lack of hospital-supported formal bleed-
ing risk assessment tools, providers tend to use less pharmacologic
prophylaxis in patients at increased risk of bleeding. In congruence
with guidelines, patients at high risk for VTE and low risk of bleeding
were twice as likely to receive pharmacologic prophylaxis. However,
four out of five patients received anticoagulant prophylaxis despite
having low VTE risk or high bleeding risk.

ASY 14.3 | VTE in Acute Leukemia: Improved
Survival with Anticoagulation

T. Cox>%; M. Khan®; W. Qiao*; M. Nassif®; M. Alzubaidi®:;
N. GargS; T. Ooé; C. Rojas-Hernandez6

1University of Texas Health Science Center at Houston, Internal Medicine, Houston,
United States, 2University of Texas MD Anderson Cancer Center, Houston, United
States, 2University of Texas MD Anderson Cancer Center, Leukemia, Houston,
United States, 4University of Texas MD Anderson Cancer Center, Biostatistics,
Houston, United States, SUniversity of Texas MD Anderson Cancer Center,
Diagnostic Radiology, Houston, United States, *University of Texas MD Anderson
Cancer Center, Benign Hematology, Houston, United States

Background: Venous thromboembolism (VTE) has long been regarded
as the second leading cause of death in cancer patients. Treatment
with anticoagulation (AC) can be complicated in cancer patients

owing to therapeutic side effects and thrombocytopenia (TCP).

Contraindications to VTE treatment are prominent in acute leukemia
(AL) patients, where antineoplastic treatment expectedly causes sig-
nificant myeloid and end-organ toxicity. Due in part to its lethality and
rarity, therapeutic outcomes of VTE in patients with AL and severe
TCP have not been looked at in detail.

Aims: Delineate the differences in VTE treatment outcomes in pa-
tients with AL+TCP.

Methods: Approved by the Institutional Review Board with consent
waiver, we retrospectively identified 74 AL+TCP patients from 2002
to 2016 with acute pulmonary embolism (PE;21), lower extremity
proximal deep venous thrombosis (DVT;44), or both (9) treated with
only AC (23), only inferior vena cava filter (IVCF) (21), or observation
(OB) (30). We excluded those with both IVCF and AC from analysis.
»? or Kruskal-Wallis tests were used to examine associations between
groups. Cox regression model was used to evaluate the effect on
overall survival (OS; VTE to death or last follow-up).

Results: There were no significant differences in age, sex, performance
status, VTE recurrence, clinically relevant bleeding (CRB), or cause of
demise, and no IVCF complications. A statistical difference between
index event and treatment modalities was found, with predominant use
of IVCF in patients with DVT (16) or both (3) vs PE (2) (p=0.02). AC
had a strikingly significant improvement in OS, while IVCF was nearly
indistinguishable from OB (Figure 1). On multivariate analysis, AC was
associated with a 71% lower hazard of death compared to OB (Table 1).
Conclusions: Treating AlL-associated VTE with AC was associated

with increased survival, without increased CRB. IVCFs did not lead to
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TABLE 1 Multivariate Cox model for OS

Parameter Hazard Ratio
Intervention Anticoagulation vs. 0.29
observation
Filter vs. observation 0.66
History of VTE Yes vs. no 1.77
Index event PE vs. Both 0.26
DVT vs. Both 0.55

complications or an increased rate of death by sepsis, or provided no

statistical benefit compared to observation.

ASY 14.4 | Incidence of Fatal Thromboembolic
and Bleeding Events in over Ninety Year-old
Patients on Treatment with Oral Anticoagulants
for Non-valvular Atrial Fibrillation
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Background: The net clinical benefit of oral anticoagulants (OAC) in
very elderly patients with non-valvular atrial fibrillation (AF) remains
to be defined.

Aims: To evaluate the clinical features associated with type of OAC
treatment and the clinical outcome in patients with AF and more than
90 year of age.

Methods: Consecutive patients with age > 90 years treated with
either direct oral anticoagulants (DOACs) or vitamin K antagonists
(VKAs) for non-valvular AF were included in the study.

Results: Overall, 235 patients were analyzed: mean age was 91.8+1.8,
female gender 63%. Previous ischemic stroke or TIA, chronic heart
failure and renal creatinine clearance lower than 50 ml/min were re-
ported in 27.2, 35.3, 15.3% respectively.

168 (72.5%) patients were treated with DOACs (dabigatran 19%,
rivaroxaban 46% and apixaban 35%) and 67 (28.5%) with VKAs.
Twenty-three out of 168 (13.7%) were prescribed with the standard
dose of DOACs. The mean CHA,DS,-VASc score was 5.07+1.3 and
4.37+1.3 (p=0.001) and the mean HAS-BLED score was 2.64+1.2 and
2.27+1.1 (p=0.026) in patients receiving DOACs and VKAs, respec-
tively. Previous stroke (OR 3.7 95% Cl 1.6-8.2), female gender (OR 2.4
95% Cl 1.4-4.4) and previous bleeding (OR 4.2 95% Cl 1.8-9.8) were
independently associated with DOAC prescription. Mean CHADS,,
CHA,DS,-VASc and HAS-BLED were similar in patients prescribed
with standard and reduced doses of DOACs. In patients receiving
VKAs mean TTR was 68.8+22.8%.

After a mean follow-up of 483+375 days, 46 patients died (21%). Fatal
bleedings occurred in 4 patients, fatal myocardial infarction in 2 and
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95% Confidence Limits p-value
0.14 0.58 0.0004
0.36 1.22 0.19
1.01 3.09 0.05
0.1 0.72 0.009
0.22 1.35 0.19

fatal ischemic stroke in one (8.9, 4.3 and 2.2% of all deaths). Fatal
thrombotic and bleeding events occurred in 4 and in 2% of patients
receiving DOACs and VKAs (p=ns).

Conclusions: A considerable proportion of very elderly patients treated
with DOACs receive a standard dose. DOAC patients have a higher
thrombotic and bleeding risk compared to VKA patients. No differences

were found in terms of fatal events between DOAC and VKA patients.

ASY 22.1 | Sex-specific Incidence Rates of
Deep Vein Thrombosis and Pulmonary Embolism
in The Netherlands
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Internal Medicine, Section of Thrombosis and Hemostasis, Leiden, The Netherlands,
“Thrombosis Center Saltro, Utrecht, The Netherlands, Thrombosis Center Lab West,
The Hague, The Netherlands

Background: The incidence of venous thrombosis (VT) differs be-
tween men and women but its distribution over the ages is uncertain,
as well as whether the presenting location (deep vein thrombosis,
DVT or pulmonary embolism [PE]) differs between the sexes.

Aims: To study sex-specific incidence rates stratified by VT location
in a large population.

Methods: Data on all VT patients who were treated with vitamin K
antagonists between 2008-2013 were collected at 3 anticoagulation
clinics in 2 Dutch provinces serving 1.5 million people. The Dutch
Statistics Netherlands provided total numbers of inhabitants by age
and sex per postal code. Person-years (py) were calculated based on
these numbers corresponding with the geographical service areas of
the anticoagulation clinics. Incidence rates (IR) were estimated with
95% confidence intervals (Cl) for DVT, PE (with or without DVT) and
total VT events. Incidence rate ratios (IRR) in men and women were
adjusted for age by Mantel-Haenszel methods.

Results: 7373 VT (3707 DVT [50.2%] and 3666 PE [49.8%]) events
occurred in 7 472 400 py at a rate of 9.9 per 10 000 py (95%Cl 9.6-
10.1), IR 10.5 per 10 000 py (95%Cl 10.0-10.9) for women and 9.2
per 10 000 py (95%Cl 8.9-9.5) for men. VT incidence was higher in

women than in men until the age of 50. At ages 50-70 VT incidence
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TABLE 1

Age group and sex Events (n), PE/DVT

Men 15-50 yrs DVT/PE 462/421 2254325
Men 50-70 yrs DVT/PE 831/696 1018525
Men >70 yrs DVT/PE 413/502 352550
Women 15-50 yrs DVT/PE 738/636 2283025
Women 50-70 yrs DVT/PE 517/593 1031875
Women >70 yrs DVT/PE 746/816 531250

Total VT incidence for men and women

604 Incidence rate 1.08 (1.01-1.16)
ratios (IRR) with \—‘—)
95%CI, men as
reference
IRR 0.71 (0.67-0.76)
404 |_'_J

IRR 1.56 (1.46-1.68)

|
- Total VT Women

& Total VT Men
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Incidence per 10 000 person years
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FIGURE 1 Total venous thromboembolism (VT) incidence for men
and women separately

was higher in men. From 70 years onwards VT incidence was again
higher in women (Figure 1). In women, DVT incidence was higher than
PE incidence for ages 15-50, IRR 1.2 (95%CI 1.1-1.3) (Table 1), while
for ages 50-70 and >70, DVT incidence was lower than PE, IRR 0.9
(95%Cl 0.8-1.0) and 0.9 (0.8-1.0), respectively. In men DVT incidence
was higher than PE incidence for both age groups 15-50 and 50-70,
IRR 1.1 (95%Cl 1.0-1.13) and 1.2 (95%Cl 1.1-1.3), respectively, and
was lower at 0.8 (95%Cl 0.7-0.9) >70 years.

Conclusions: The incidence and presenting VT location differ between men

and women among age groups for which the explanation is yet unknown.

ASY 22.2 | Incidence Rate and Factors Influencing
Occurrence of Unprovoked Venous Thrombosis
during Long Term Period of Follow-up in Women
with Previous Pregnancy Related Thromboembolism

J. Bodrozic!; P. Miljic*?; D. Lekovic!?; M. Mitrovic'?;
M. Gojnic Dugalic®®
IClinical Centre of Serbia, Clinic of Haematology, Belgrade, Serbia, 2University of

Belgrade, Faculty of Medicine, Belgrade, Serbia, *Clinical Centre of Serbia, Clinic for
Gynecology and Obstetrics, Belgrade, Serbia

Person years (n)

Incidence rates (IR) and incidence rate ratios (IRR) with 95%CI for DVT and PE in men and women per age group

IRR (95%Cl), DVT/

IR (95%Cl), DVT/PE PE

2.1(1.9-2.2)/ 1.9 (1.7-2.1) 1.1(1.0-1.2)
8.2 (7.6-8.7)/ 6.8 (6.3-7.4) 1.2(1.1-1.3)
11.7 (10.6-12.9) / 14.2 (13.0-15.5) 0.8 (0.7-0.9)
3.2(3.0-3.5)/ 2.8 (2.6-3.0) 1.2(1.1-1.3)
5.0 (4.6-5.5)/ 5.8 (5.3-6.2) 0.9 (0.8-1.0)
14.0(13.1-15.1) / 15.4 (14.3-16.4) 0.9 (0.8-1.0)

at increased risk of venous thromboembolism in next pregnancies.
However, little is known about long term risk of unprovoked venous
thrombosis in women with previous pregnancy related thrombosis.
Aims: Determine the incidence rate and try to identify risk factors
for occurrence of unprovoked VTE in women with pregnancy related
index VTE

Methods: We conducted a retrospective analysis of 223 consecutive
women that developed VTE during pregnancy or puerperium (6 weeks
after the delivery) from January 1985 to January 2015, and who were
referred to our institution. We evaluated age, gestational age at time
of thrombosis, localization and massiveness of VTE, history of sponta-
neous pregnancy loss, presence of congenital thrombophilia and fam-
ily history as risk factors for development of unprovoked VTE after
pregnancy related thrombosis. Time to event analysis was done with
Kaplan-Meier estimates and Cox proportional hazards modeling.
Results: After the median follow-up of 9 years, in 223 consecutive
woman with pregnancy related thrombosis, 22 recurrent unprovoked
VTE episodes were documented with incidence rate of 10,3 cases per
1000 person-years. Two women (9,1%) developed recurrent VTE dur-
ing 2 year follow up, 4 (18,2%) during 5 years and 16 (72,7%) during
more than 5 years of follow up. Cox regression model didn’t identify
any of the investigated factors as unfavorable in terms of occurrence
of unprovoked thrombosis. Only positive thrombophilia testing was
close to reaching statistical significance (X? = 3.486, p=0,062).
Conclusions: After initial pregnancy related thrombosis the rate
of spontaneous VTE during long term period is about 1% per year.
Carriers of hereditary thrombophilia who experienced pregnancy re-
lated thrombosis may be at slightly increased risk than non-carriers to
develop unprovoked thrombosis during long term period.

ASY 22.3 | Aspirin, Heparin or Both to Improve
Live Birth in Women with Antiphospholipid
Syndrome and Recurrent Pregnancy Loss

M.C. Marijnen®; L.J.J. Scheres'?; S. Middeldorp1

1 Academic Medical Center, Department of Vascular Medicine, Amsterdam,
The Netherlands, ?Leiden University Medical Center -, Department of Clinical
Epidemiology, Leiden, The Netherlands

Background: Venous thromboembolism (VTE) complicates 0.5-2.2

per 1000 deliveries. Women with pregnancy related thrombosis are

Background: Aspirin and heparin are widely used to prevent preg-

nancy complications in women with antiphospholipid syndrome



(APS), although the evidence underlying this approach is limited. We
are currently updating a previous systematic review (Empson et al,
2005, Cochrane Database of Systematic Reviews). Here, we report
the evidence on the outcome live birth. We will report other prede-
fined outcomes on the congress.

Aims: To systematically review the evidence from randomized con-
trolled trials that compared aspirin, heparin, or both on the effect of
live birth in women with APS and recurrent pregnancy loss.

Methods: A systematic literature search updating the previous search
(Empson 2005) was done in Embase and PubMed on the 29'" of
March 2016. Randomized controlled trials in women with APS and
recurrent pregnancy loss (2 or more) assessing the effect of aspirin,
heparin (low-molecular-weight heparin [LMWH] or unfractionated
heparin [UFH]) or both versus aspirin or placebo with live birth as out-
come were included. Studies in which the laboratory criteria of APS
were not met were excluded. Studies underwent critical appraisal and
effects were pooled in a random effects model.

Results: We found 939 articles of which 27 remained after title and
abstract screening. Full text review yielded 9 studies. Five studies
with a total of 398 women were included. We compared aspirin plus
heparin (LMWH or UFH) versus aspirin alone. The pooled odds ratio
(OR) for live birth was 2.28 (95%Cl: 1.24-4.18) in favour of aspirin
plus heparin compared to aspirin (Figure 1). There was significant
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FIGURE 1 Aspirin plus heparin (LMWH or UFH) versus low-dose
aspirin for live birth as outcome

TABLE 1 Distribution of type of delivery and NA by dose LMWH

Variable

Total, n

Spontaneous delivery, n (%)

Induced delivery, n (%)

Time between last injection and delivery in hours, median (range)
Type of anesthetic

None, n (%)

Neuraxial anesthesia, n (%)

o Netherlands n (% of delivery per country) e France, n (% of
delivery per country) e Ireland, Norway and Belgium n (% of
delivery per country)

Other, n (%): e Due to time interval e Due to preference for other
type of anesthesia
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heterogeneity between the subgroups of LMWH and UFH (OR for as-
pirin plus LWMH versus aspirin 1.16, 95%Cl: 0.58-2.29; OR for aspirin
plus UFH versus aspirin 3.75, 95%Cl: 2.04-6.09; test for subgroup dif-
ferences: I? 84.2%, p 0.01;).

Conclusions: Heparin plus aspirin compared with aspirin improves live
birth in women with APS and recurrent pregnancy loss. This effect is

driven by studies that investigated UFH and not LMWH.
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Background: Antepartum and postpartum thrombopr